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Abstract

The problem of the marine pollutants accumulation and its serious
consequence leads dangerous to marine life, possess risk to human health,
disturb marine activities like fishing and other uses of sea water, indulged
scientists around the whole world with no easy solution in the coming
years. The situation is now getting worst with the plastic which contribute
80% of the total solid waste in all the beaches provides ideal environment
for the opportunistic microorganism to grow and establish a novel means
of spatial and temporal transport for microorganisms diagonally coastal
areas. This work contained baseline study of abundance, composition
and nature of the solid waste on the beaches of Karachi, Pakistan which
was investigated by quadrates method along the shoreline. During the
study plastic litter identified 80% in proportion among all the beaches
debris. The abundance of debris by weight was higher in Clifton followed
by sandspit and Ghizri creek respectively. Thermocol / Styrofoam recoded
as the second largest contributor of marine debris. The major contributing
factor of debris abundance are beach visitors such as tourism, recreation
activities, land based sources including waste generated from creeks
provide a major input of pollution in beaches.
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Introduction

Marine pollution is one of the most priority issues
facing by the whole world. It damages the ecosystem
and habitat of many marine organism of coastal
environment. To rectify this problem, number of
monitoring programs have been initiated'2. Solid
waste generated form anthropogenic activates

along with coast line have a unique characteristic
higher generation densities. The waste originated
from different sources have tendency to transport
through current, wind and wave action reported
waste transfer from far-flung continents and remote
island through tidal and wave movement.
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Solid waste generated in coastal areas, which
is usually found along the shoreline, has high
proportionality of plastic relate debris are slowly
degradable®®. Sheavly (2005) reported 70-80%
of marine pollution associated with plastic waste®.
Accumulation of this debris on beaches reduces
the aesthetic view, causing the harm to wildlife. It is
estimated over 6000 species are effected by plastic
litter to update”® marine organisms ingested the
macro and micro plastic as the food particles, the
effects of these particles include the internal and/or
external abrasions and ulcers; and blockages of the
digestive tract, which resulted in satiation, starvation
and physical deterioration®. According to the U.S
Marine Mammal Commission, 136 marine species
have been reported in entanglement incidents,
including six species of sea turtles, 51 species of
seabird, and 32 species of marine mammals™®.

There are few studies describing the quantity and
quality of solid waste in the water column on beaches,
mostly solid waste is associated with shoreline are
highly reported and monitoring worldwide''. However
plastic i.e Synthetic polymers (PET, PP PE, LDPE,
HDPE) constitute the major part of floating marine
debris. The major used plastic type polyethylene
(PE) and polypropylene (PP) have lower densities
than seawater, they float easily in water bodies
due to their density or ultimately sink because their
density changed due to biofouling and leaching of
additives. Therefore Deep-sea surveys showed 50%
of plastic litter objects sink to the seafloor'2.The
geographic distribution of debris on the ocean base
is characteristically subjective by geomorphology,
hydrodynamics, and human factors®'s. Presence
of large amount of plastics has been reported in
seabed of all seas and oceans'#'¢ but less reported
in remote areas such as Antarctica, particularly in
deep waters'®. Pakistan is considered adeveloping
country, blessed with a long coastal area which is
under threat due to variety of pollutants. the industrial
wastewater discharge into sea is considered the
top environmental issue in Karachi, now solid waste
generation on coastal areas and its impact become
a considerable issue. Only a few studies have been
done to estimate the costal debris' '8, The present
study is the comprehensive attempt to figure out the
complete picture of Karachi coast in the terms of
solid waste composition and distribution.
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Method

Karachi is situated between 24°45” N to 25°37" N
and 66°42" E to 67°34 E along 27 km shoreline of
the Arabian Sea. The coast of Karachi starts from
Hub River out fall in the Arabian Sea and the open
sea coastline of Karachi ends at Korangi creek.
The coastline of Karachi which consists of Sandy,
rocky and recreational beaches (Clifton, Paradise,
Sandpit, Hawskbay, Turtle beach, Sonorah beach
and French beach).

The study was conducted on four main beaches and
2 creeks of the Karachi coast (figure 1). Among the
solid waste Composition, this study also focused
on classification of three types of plastic including
large microplastic, (1 to < 6 mm), mesoplastic ( 6 to
< 25 mm) and macro plastic ( >25 mm) respectively.
The particles size less than 1 mm cannot be
identified without microscope, this study is targeted
on the mention sized ranged for the microplastic.

For the estimation of solid waste and quantification
of plastic particles 10 x 10 m large quadrates were
selected along the shoreline and collected all the
solid waste in the range of quadrate and sieve out
the micro and macro plastic. Debris on the sieve
was stored in the zipper bags separately and sent to
the laboratory. Natural debris such as dead leaves,
fish bones, seaweeds were excluded during sorting
and categorizing of solid waste. Each type of item
was counted and recorded against each class. The
abundance and relative proportionality of solid waste
on three sampled beach sites were compared by
calculating total amount of waste generate on 25
quadrates.

Result and Discussion

The coastal area is one of the most productive
areas which provides fish and other seafood but
also helps trade in immense volume. Debris in
the aquatic environment increased threats to the
marine environment and possess great challenge
for control and remediation. Contribution of human
activity mostly beach visitors and recreation activity
is a primary source of debris on the coastal line. This
research work presents the baseline information
on coastal beaches debris at Karachi, Pakistan.
Nature has endowed Pakistan with some of the
finest beach areas in the region but the expansion
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of industrialization degrades the coastal areas and
natural marine environment. The data analysis of
waste indicates the majority of items related to food
packings, bottles, bags and cups. Plastic accounted
for 88% among the total calculated debris on
designated site. This plastic debris can be found
floating in all the world's oceans and everywhere.
The seabed especially near coastal regions are
badly contaminated, with plastic bags. The debris
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which was less common on the beaches was fishing
net as they are highly disperse to the wave current.
Thermocol/ Styrofoam accounted the second largest
pollutant in coastal area. It has a significant impact
on marine environment as they are light weighted,
easily float and break down into small pieces and
accumulate in the marine habitat as micro and macro
particles. In Koran, Chile and Japan Styrofoam
reported as a serious pollution®2032,

Sampling site Map

Hawke's Bay

Paradise

T ey

Sandspit

Fig. 1: Shows the map of Pakistan along its total coastal areas as the second zooming picture
represent athe located sampling sites at beach of Karachi, Pakistan

As per the current survey the behavior of visitor
i.e. accidently or intentionally litter the beach is an
important contributor of marine pollution.Among all
the beaches, most dominant item in terms of weight

were plastic, almost all the beaches of Karachi
were polluted from plastic. Following the global
tendency?'?? this non-degradable, long durable
and inexpensive polymer makes up the highest
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percentage of total items recorded in the area (Fig.
4 1o Fig. 9). Only one study'” have been conducted in
the past covers the all beaches of Karachi. According
to that study one most common item were recorded
was plastic, and Paradise beach was characterized
as the most pollutant beach. Our result showed higher
amount of plastic as compared to the Qari R'” study
which means there was an increased amount of litter
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on the coast of Karachi within two or three years.
Zalasiexicz?. it has been estimated that amount
of plastic in the sedimentary deposit seems likely
to grow several-folds over the next few centuries.
Therefore an immediate action is very necessary to
clean it. This debris somehow affects the health of
beach visitors causing aesthetic problem and fatal
consequences for marine biota?>?’.
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Fig. 2: Proportionality of marine debris recorded in coastal beaches of Karachi, Pakistan
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Fig. 3: Total plastic debris collected (a) Sandspit (b) Clifton (c) Hawsbey (d) Paradise
(e) Korangi creek (f) Ghizri creek

The comparison of all beaches revealed that Clifton
beach had greater qualities of debris than other
sampling sites (Fig 3).The second large debris was
glass and metals, as this side contain number of food

canteens for facilitates the visitors. Mostly they are the
non-degradable and devastated pollutants effect the
marine life along the coast and off-shore. Apart from
this, water quality of Clifton beach is continuously
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degraded by industrial and domestic discharges?"2
as it receiving wastewater of two ephemeral rivers,
namely Lyari and Malir River carrying the floating
debris along with wastewater of city. Shaheen
et al., reported that costal water of Karachi polluted

Glass and metal waste L
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Health hygenic waste |
Smoking related debris

Fishing related debris

Plastic
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with the pathogenic bacteria Escherichia coli,
Streptococuss anginosus, Salmonella typhimurium,
Psuedomonas aeroginosa, Staphylococuss aureus
and Bacillus subtilis indicated the unhygienic coastal
environmental.

0 500 1000 1500 2000 2500
Fig. 4: Composition of solid waste on the Sandspit beach
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Fig. 5: Composition of solid waste on the Clifton beach

Sandspit and Hawksbay beaches are two of the
eleven internationally most significant nesting
beaches. Thousands of Green Sea Turtles (Chelonia
mydas) nest on Sandspit and Hawksbay beaches
every year. Our results indicated higher number of

Plastic pollution in sandspit followed by Paradise and
Hawks’ bay (Fig 3,4 and 7).These sites are far away
from the city as compared to Clifton and mostly cover
with the huts therefore these are less polluted as
compare to Clifton beach. However metal and glass
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waste higher on those sites as visitors are usually
love these sites for night stay bring glass bottles
and metal items for their entertainment activity and
ultimate dispose of on the beaches.

Creek areas of Karachi coast appear to be as
polluted as the coastal beaches. The total waste
collected from the creeks i.e. Korangi and Ghizri
are 2365.5 g and 1039.8 g respectively. Thermocol/
Styrofoam are absent in these area (Table 1).Korangi
and Ghizri creek are the worst affected creek,
where the discharge from industries area, Landi,
Korangi and Pakistan steel mill are straight away
discharge their wastewater into the sea?*%. In
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the terms of water quality, Korangi creek was
found to be most polluted with coliform and other
pathogenic bacteria. Shaheen et al., 2016 reported
the prevalence of Vibrio alginolyticus along with
Vibrio parahaemolyticus in Ghizri creek, followed
by other commonly reported bacteria. According
to the Latest study of Amarl et al.,, 2015 plastic
becoming an important media of transporting the
microorganism across the coastal environment. The
nature and structure of plastic facilitates the growth of
unique microbial communities, many scientist called
it “Plastisphere”.as its act as a reservoir of harmful
algal bloom species, faecal indicator organisms and
pathogenic bacteria®®3'.
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Fig. 6: Composition of solid waste on the Hawskbey beach
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Fig. 7: Composition of solid waste on the Paradise beach
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Fig. 8: Composition of solid waste on the Korangi creek
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Fig. 9: Composition of solid waste on the Ghizri creek

Table 1: Description of solid waste collected at different sites of Karachi coast

S. Category of waste Sample beach Total Weight Item Description
No. (9)
1 Fishing/aquaculture/ Hawskbay 10.8 ropes, cords,
Shipping related debris Sandspit 8.2 fishing nets
Paradise 7.6
2 Smoking related debris Hawskbay 9.5
Sandspit 7.3 Cigarette lighters/
Paradise 8.6 Butts, Match box
Clifton 7.6 and Filters
Koragi creek 10.5
Ghizri Creek 7.0
3 Medical/ Health and Hawskbay 15.85 Slippers, tooth
hygiene related items Sandspit 19.5 paste, soles,
Paradise 40.2 tablets leaves,
Clifton 120.1 cloths/towels
Koragi creek 15.4
Ghizri Creek 12.8
4 Plastic related debris Hawskbay 1500.90 bags,
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Sandspit 8950.78 bottles of
Paradise 1750 water/drinks,
Clifton 4790 Cups, Crips/
Korangi Creek 780 sweet packets
Ghizri 1000 Straws, toys.
5 Thermocol /Styrofoam Paradise 70.5 Food packing
Related waste Sandspit 210 boxes,
Clifton 200 Styrofoam from
Ships, cups,
6. Glass and metal waste Clifton 430 Beverages
Sandspit 180 bottles, metal
Hawskbay 450 cans, Lids,
Korangi Creek 1560 Batteries
Conclusion attitude towards reducing the pollution will be helpful

This study demonstrates the baseline data for the
distribution and composition of debris along the
coast of Karachi, Pakistan by using quadrates
method. However in terms of solid waste pollution
these beaches of Karachi are moderately polluted as
compare to the other beaches of world. This study
reveals the human behavior is the key component
of solid waste debris on the coastal sides. Therefore
public awareness programs and their positive

to keep the beaches clean.
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