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Abstract

Plastics are the widely used material of today world,they are potentially widespread in the marine environment and directly
accumulate in ocean and sediments.Due to the small size of microplastic, they are ingested by the marine animals including
birds,fishes,reptiles and marine mammals with number of health effects on these organism.Plastic fibers in the environment
can be as small as 1um in diameter making easily available to planktonic species.Along with microplastics additives
chemicals also transfer in the tissues of target animals,causing biological level hazardous.Hence,as this problem is the global
level the rapid solution and further research on other animal is necessary on laboratory scale or natural environment to assess
and determined the further food web microplastics assessment with other additives and pollutants concern.
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Introduction

Plastics have been used for longer times in everyday life.
Plastic waste disposal is one of the most critical problems
due to its recalcitrance, persist and ubiquitous in nature [1-
3]. Due to its buoyancy, plastic debris is widely dispersed in
the open ocean, however, physical forcing leads to
accumulation in convergent zones resulting in regions of
high concentrations near the centers of subtropical ocean
gyres [4-6]. Plastics are inexpensive, lightweight, strong,
durable, corrosion-resistant materials, with high thermal and
electrical insulation properties. The diversity of polymers
and the versatility of their properties are used to make a vast
array of products that bring medical and technological
advances, energy savings and numerous other societal
benefits [7]. Their mass production started in the year of the
1940s and in the year 1988 their production is increasing
drastically, i.e., 30 million tonnes per year in the united
states alone [8]. Over the 60 years from around 0.5 million
tonnes in 1950 to over 260 million tonnes today. The recent
trend of the plastic debris shown in Figurel, which illustrate
the complete picture of plastic production.

A large portion of plastic produced each year is used to
make disposable items of packaging or other short-lived
products that are discarded within a year of manufacture, but
the durability of the plastic is long which ultimately
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accumulating as debris in landfills and distribute the natural
habitats. Therefore the use of the plastic is not sustainable
[10]. The Floating plastic debris in water body has become a
global problem because it is carried across ocean basins,
transfer the pollutants and contaminating even the most
remote islands [11]. Around 10% of all solid waste is
actually plastic [12], which 80% of by part accumulates on
land, the ocean surface, shorelines, or seabed, sediments and
continental shelf [13].

From last many years, large amounts of plastic debris
introduce in the ocean from both land and sea based
activities, including commercial fisheries,recreational and
tourism, and poor waste management. While the total
amount in the ocean is unknown, plastic is ubiquitous even
in the polar regions of the world, far from its source.
Microplastic are not only found in the ocean, but were
recently discovered in Arctic sea ice, Future focus is given
on the fresh water ecosystem. For example, Microplastic
have been found in Lake Garda in Italy and the Great Lakes
in North America [14], Plastic considered as the primary
constituent of marine debris within the Marine Environment,
this debris can have dangerous and harmful effects on
marine organisms. The Marine biota of pelagic and benthic
zones affected by microplastic ingestion. The effect of
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plastic was first reported in the 1960s in the gut of birds [
15] .Now there are the huge cases reported for the lethal
effect of plastic on marine ecosystem animals [16].
However,this issue is now recognized as the international
problem [17], as the Global trends assist that production of
plastic increase. Global trends suggest that accumulations
are increasing in 560 fold in just over 60 years, increasing
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environmental accumulations or may lead to greater hazards
for Wildlife [18]. Plastic considered as the primary
constituent of marine debris within the Marine Environment,
this debris can have dangerous and harmful effects on
marine organisms and This research aims to shed light on
impact of plastic on marine organisms :- Fishes , Seabirds
Mammals and Reptile .
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Fig (1): World plastics production from 1950 to 2009 in millions of tons [9]

Origin plastic in a Marine environment

According to the estimation of the US Academy of
Sciences, approximately 6.4 million tons annually enter the
marine environment [19]. Although, eight million items of
marine litter are estimated to introduce in the oceans and
seas every day through various sources [19-20]. Including
Ferries, Ships, Merchant ships and Cruiseliners.These
shipping contribute as the main source of sewage,plastic
materials,household and other oil and detergent waste.
Fishing gears is also the one of the potential marine debris,
contributes 50-90% of the total marine debris.Together with
this tourist activity also the important source of marine
debris as it contains beverages cans, toys, food packages,
cigarettes and other items.
1. Microplastic

Despite to the other form of plastic in marine environment
microplastics are the most abundant and consider as a
pollutant as its own characters [15,21]. These small plastic
particles were first detected in studies of marine debris [
17,22].Now, Today there have been huge data published in
peer review journals for the support of that issue.According
to the previous studies “Microplastics” have been qualified
with numerous size-ranges, many scientist used with
diameters of <10 mm for microplastic [23] ,some used <5
mm [13, 24], 2-6 mm [24], <2 mm [15] and <1 mm [ 26-
28].Althrough with this, a new term “Mesoplastic” also
introduced by Andrady (2011) for classified the small plastic
visible for human naked eye or those only observe by

microscope. However, This contradiction is for causing
problems for correlation of research data [ 28-29].

1.1 Primary microplastics

The word “Primary plastic” state of the manufactured
microscopic plastic, mainly use in facial a cosmetic product
[30] and produce an air blasting technology [25,31].Under
the controversy of microplastic size range (2-5 diameter)
virgin plastic pellets also include in primary microplastic
(32;29) together with this microplastic <0.5 mm or <0.1 mm
in diameter, polystyrene spheres (<2 mm) and polyethylene
and polypropylene granules (<5 mm) used in cosmetic
include in primary plastic [31, 33].

1.2 Secondary microplastics

The fragment particle from the large plastic known as
“Secondary microplastics” product from plastic debris at sea
or land areas [15,21]. Over long periods, physical,
biological, chemical process and UV-radiation in the
sunlight changes the structure of plastics and leaching out its
additives or plasticisers [26,32, 13,26,27,34,35,36] For
example, commonly used additive Bisphenol A were
observe for being acute toxic for insects and crustaceans
[37].

2. Biological interaction of microplastic in vertebrates:

Small plastic particles are ubiquitous in an aquatic
environment,and over the last 60 year their concentration has
increased many folds,which may link to the hazardous for
wildlife [18]. There is a wealth of literature regarding
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macroplastic ingestion in vertebrates [38-42], Reporting
global impacts, including: internal and/or external abrasions
and ulcers; and blockages of the digestive tract, which can
result in satiation, starvation and physical deterioration. In
turn, this can lead to reduced reproductive fitness, drowning,
diminished predator avoidance, impairment of feeding
ability, the potential transfer of damaging toxicants from
seawater and ultimately death [43].Over 6000 species are
effected by plastic litter uptil now [73].Microplastic particles
approximately 1 mm in diameter was recorded in the scat of
fur seals and Hooker’s sea lions [44-45].The potential
toxicological effects from tropica transfer of microplastic
have been study from mussels (Mytilus edulis) to crabs
(Carcinus maenas).Where the scientist found plastic
particles hepato-pancreas,gills,stomach and ovarys of crabs
[77].

2.1 Fishes:

In vertebrates fishes beliefs as the most diverse groups of
animals with great ecological and commercial importance.
Along with these important fish also useful stress indicator
in marine environment. In 1970s,Microplastic ingestion in
fish was noticed first time by [17] in winter flounder
(Pseudopleuronects americanus) and grubby
(myoxocephalus anenaeus) larva with particle size 0.5 mm,
in the area of North Atlantic Ocean.The study of Kubota and
Uyeno [ 46] found 78 pieces of plastic and rubber in the
stomach  of longnose  lancetfish  (Alepisaurus
ferox).Whereas, the study of [47] on two fishes blackfin
tuna (Thunnus atlanticus) and yellowfin tuna (Thunnus
albacares) found a hight number of plastic items in the
stomach of yellowfin tuna compared to blackfin tuna.In
1990s,the experimental studies suggest that fishes are more
likely to ingest polystyrene microsphere particles of range
size 100-500 um in their early life stage as a food particle
[48] The study of Jantz et al.[ 49] found about 25% of A.
ferox captured in the North Pacific Ocean Frontal zone had
ingested different debris in their environment includes
plastic fragments,rope or net particles < 1 mm in
size.However,according to the research of Boerger et al., [
50] the average number of plastic particles (1- 2.79 mm)
ingested by fish is directly proportional to its body
size.Additionally, to size,the color of plastic also the core
concern as they are resemble to prey items [51],but in
lantern fish (Myctophidae) no color sensitivity found in
feeding pattern[52] and are more contaminated with
microplastic fibre and fragments in their stomach in Mariana
Islands region ,Philippines Sea [53-54].Laboratory studies
of Rochman and colleagues on Japanese medaka (Oryzias
latipes) support the dalima that plastic (polyethylene)
ingested by fish suffer from hepatic strees and also
contribute towards the bioaccumulation of potentially
hazardous substances in fish due to the absorded pollutants
in plastic material [18].

2.2 Seabirds:

Since many years Seabirds are focusing greatly for marine
microplastic ingestion with specific interest its composition
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and monitoring e.g.,[13,55-58]. According to the report the
majority of particles found in seabirds is macroplastic (> 5
mm) and micorplastic [59].Although the mass of plastic is
low in the stomach of seabirds but substantial correlation
with PCBs in their adipose tissue in the abdominal region
[60]. Short-tailed Shearwater (Puffinus tenuirostris) found
in Tasmania, Australia and in the northern North Pacific in
non-breeding season [61] frequently detected to the plastic
found in the stomach [55,62-64]. Yamashita [42] shows that
the mass of plastic did not correlate with body weight as
each Puffinus tenuirostris has 0.23 g (n = 99) plastic in their
stomach. Together with plastic PCBs (sum of 24
congeners) in concentrations of 45 to 529 ng/g-lipid present
in the abdominal adipose tissue in selective birds. In these
studies he also shows the positive correlation of ingested
plastic ~ with  concentrations of  lower-chlorinated
congeners.An important finding carried out Van Franeker
[41] that highly ingested plastic were in reported in highly
industrialized areas .Virgin pellets are less common than
fragmented plastic mostly 90% of threats of seabirds belongs
to fragment plastic [65].Fulmarus glacialis sampled from the
north Inceland and the eastern North Pacific Ocean are
highly susceptible to microplastic [66].Along with micro
threat plastic also serve as the hazardous chemical
absorbent,cause potential harmful effect for seabirds. In
Puffinus tenuirostris and Calonectris leucomelas organic
pollutants detected via ingestion of plastic [27-28].In
laboratory studies performed by Teuten et al., [ 67]
Streaked shearwater chicks were fed with pellets carried
PCBs,after seven days of feeding procedure their sample
was tested and found chlorinated congeners of PCBs in low
concentration, Hence this study verified the transference of
contaminant from ingested plastics in seabirds [67].

2.3 Mammals:

For several decades, it has been known that marine
organisms, including mammals also face entanglement form
microplastic ingestion [69]. Since early 20" century sperm
whales also a potential target of marine debris, types of
plastic or marine debris recovered from the stomachs of
sperm whales was fishing net or rope (Stephanis et al.,
2013). In areas of Netherlands Phoca vitulina 107 stomachs
and 100 intestines analyzed for plastics contamination, in
which mostly threads and sheets detected. The author further
observed that the animals up to 3 years of age are highly
susceptible to plastic effects [70]. Other studies in
Macquaire Island on fur seal Arctocephalus tropicalis and A.
gazelle shows plastic pellets and fragment in their stomach
(2-5 mm) [71].As per our knowledge, only a single study yet
conduct on microplastic impact on cetaceans. The authors
suggested that Balaenoptera physalus (Fin whales) are
mostly effected of the plastic by their filter-feeding activity
and concentration of phthalates (MEHP) in their blubber and
the area of Mediterranean Sea re they live and feed [72].
Terrestial mammals,like rodents also effected by
microplastic as they cause cellular demage [74] to
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ingested by gasterointestinal trace [75] and causing
thrombosis [76].

2.4 Reptiles:

Reptiles, especially sea-turtles are the well-known victims
of plastic pollution. A leatherback turtle, which is considered
as the threatened and extensive species are largely effective
by plastic debris as they ingest plastic, bags mistakenly
taken as the meal “jellyfish”. Thirty eight dead Green turtle

Conclusion:

The abundance of plastic exponentially increases, many
folds in recent years with an increase in magnitude and
decrease in size.Small size plastic mainly produce by
fragmentation of large plastic or introduce in the ocean by
cosmetic products or other source.These microplastic highly
affect the marine animals both vertebrates and invertebrates
and account for the death of numbers of animals. The

Reference:

[1] ANDRADY, A.L., 2013. PLASTICS AND THE
ENVIRONMENT. IN: ANTHONY L. ANDRADY (ED.),
PUBLISHER: JOHN WILEY AND SONS, ISBN 0-471-
09520-6

[2] BARNES, D.K.A., F. GALGANI, R.C. THOMPSON &
M. BARLAZ. 2009. ACCUMULATION AND
FRAGMENTATION OF PLASTIC DEBRIS IN GLOBAL
ENVIRONMENTS. PHILOSOPHICAL TRANSACTIONS
OF THE ROYAL SOCIETY B: BIOLOGICAL SCIENCES
364:1985-1998.

[3] GORMAN, M., 1993. ENVIRONMENTAL HAZARDS—
—MARINE POLLUTION. ABCCLIO INC, SANTA
BARBARA.

[4] PICHEL, W.G., CHURNSIDE, J., VEENSTRA, T.,
FOLEY, D., FRIEDMAN, K., BRAINARD, R., NICOLL,
J., ZHENG, Q., CLEMENTE-COLON, P., 2007.
MARINE DEBRIS COLLECTS WITHIN THE NORTH
PACIFIC SUBTROPICAL CONVERGENCE ZONE. MAR.
PoLLUT. BULL. 54, 1207-1211

[5] INTERNATIONAL PACIFIC RESEARCH CENTER,
2008. TRACKING OCEAN DEBRIS. IPRC CLIMATE,
8, 14-16. AVAILABLE FROM:
<HTTP://IPRC.SOEST.HAWAII.EDU/NEWSLETTERS/IP
RC_CLIMATE_VOL8 NOZ2.PDF>.

[6] Law, K.L., MORET-FERGUSON, S., REDDY, C.M.,
PeEAcocCk, E.E., MAXIMENKO, N.A., 2010. A 22-
YEAR RECORD OF PLASTIC MARINE DEBRIS IN THE
ATLANTIC OCEAN. E0OS TRANS. AGU 91 (26).
OCEAN ScI. MEET. SUPPL., ABSTRACT # IT31C-
ooL

[7] ANDRADY, A.L., AND NEAL 2009. PLASTICS AND
THE ENVIRONMENT. JOHN WILEY AND SONS,
WEST SUSSEX, ENGLAND

[8] O’HARA, K., IUDICELLO, S., BIERCE, R., 1988. A
CITIZEN’S GUIDE TO PLASTICS IN THE OCEAN:

in southern Brazil examined for plastic contamination. The
result shows that 60.5% turtles ingest marine debris out of
which 13.2% died due to same reason [72].Lanza and
Gracan [40] examined the incidence of marine plastic debris
in the gastrointestinal tract of 54 loggerhead sea turtles
(Caretta caretta) debris was present in 35.2% of turtles,
including Styrofoam (42.1%), soft plastic (15.8%) ,ropes
(68.4%) and monofilament  (5.3%)  respectively.

solution of the problem in the first stage is as simple as
reducing packaging and moving towards alternative,
biodegradable materials and recycling or ban the input of
plastics into the oceans. Education is particularly important,
because it is the basis for teaching the next generation to be
aware of and address the consequences of discarding plastics
and other debris into the world’s oceans.

MORE THAN A LITTER PROBLEM. CENTER FOR
MARINE CONSERVATION, WASHINGTON DC

[9] PEMRG (2010) PLASTICS — THE FACTS 2010: AN
ANALYSIS OF EUROPEAN PLASTICS PRODUCTION,
DEMAND AND RECOVERY FOR 20009,
PLASTICSEUROPE MARKET RESEARCH GROUP

[10] HOPEWELL J, DVORAK R, KOSIOR E.
2009,PLASTICS RECYCLING: CHALLENGES AND
OPPORTUNITIES. 27;364(1526):2115-26

[11] BARNES, D. K. A. 2002 INVASIONS BY MARINE
LIFE ON PLASTIC DEBRIS. NATURE 416, 808-809.
(D01:10.1038/416808A)

[12] HEAP, B. 2009. PREFACE. PHILOSOPHICAL
TRANSACTIONS OF THE ROYAL SOCIETY B:
BIOLOGICAL SCIENCES 364: 1971-1971.

[13] BARNES, D.K.A., F. GALGANI, R.C. THOMPSON &
M. BARLAz. 2009. ACCUMULATION AND
FRAGMENTATION OF PLASTIC DEBRIS IN GLOBAL
ENVIRONMENTS. PHILOSOPHICAL TRANSACTIONS
OF THE ROYAL SOCIETY B: BIOLOGICAL SCIENCES
364:1985-1998.

[14] UNEP (2014),GLOBAL ENVIRONMENTAL ISSUE
YEAR BOOK CARPENTER, E.J. & K.L. SMITH,
JR. 1972. PLASTICS ON THE SARGASSO SEA
SURFACE. SCIENCE 175: 1240-1241

[15] RYAN, P.G., MOORE, C.J., VAN FRANEKER, J.A.,
MoLONEY, C.L., 2009. MONITORING THE
ABUNDANCE OF PLASTIC DEBRIS IN THE MARINE
ENVIRONMENT. PHILOSOPHICAL TRANSACTIONS
OF THE ROYAL SOCIETY B: BIOLOGICAL SCIENCES
364, 1999-2012

[16] CoLE, M., ET AL. (2011) MICROPLASTICS AS
CONTAMINANTS IN THE MARINE ENVIRONMENT: A
REVIEW. MAR. PoLLUT. BuLL. (2011),
D01:10.1016/3.MARPOLBUL

158


http://www.ncbi.nlm.nih.gov/pubmed/?term=Hopewell%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19528059
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dvorak%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19528059
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kosior%20E%5BAuthor%5D&cauthor=true&cauthor_uid=19528059

Asia Neelam et.al., J. Bas. & Environ. Sci., 5 (2018) 155-161

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

CARPENTER, E. J.,, AND K. L. SMITH. 1972.
PLASTICS ON THE SARGASSO SEA SURFACE
CHEMICALS TO FISH AND INDUCES HEPATIC
STRESS,NATURE.COM,SCIENTIFIC REPORT.
SCIENCE 175:1240.

RocHMAN. C M, HOH.E,KUROBE.T & SWEE J.
THE (2013) INGESTED PLASTIC TRANSFERS
HAZARDOUS CHEMICALS TO FISH AND INDUCES
HEPATIC STRESS,SCIENTIFIC
REPORT,NATURE,D01:10.101038/srReP03263
UNEP (2005) MARINE LITTER, AN ANALYTICAL
OVERVIEW. UNITED NATIONS ENVIRONMENT
PROGRAMME,NAIROBI

UNEP (20098) ABANDONED, LOST OR OTHERWISE
DISCARDED FI SHING GEAR. UNITED NATIONS
ENVIRONMENT PROGRAMME, FooD AND
AGRICULTURE ORGANIZATION OF THE UNITED
NATIONS, ROME

THomPsON, R.C., OLSEN, Y., MITCHELL, R.P.,
DAvis, A., ROWLAND, S.J., JoHN, AW.G.,,
MCGONIGLE, D., RUSSELL, A.E., 2004. LOST AT
SEA: WHERE IS ALL THE PLASTIC? SCIENCE, 838
WONG, C. S., D. R. GREEN, AND W. J. CRETNEY.
1974. QUANTITATIVE TAR AND PLASTIC WASTE
DISTRIBUTIONS IN PACIFIC OCEAN. NATURE
247:30-32. DOI: DOI1:10.1038/247030A03

WONG, C. S., D. R. GREEN, AND W. J. CRETNEY.
1974. QUANTITATIVE TAR AND PLASTIC WASTE
DISTRIBUTIONS IN THE PACIFIC OCEAN. NATURE
247:30-32.

BETTS, K., 2009. WHY SMALL PLASTIC PARTICLES
MAY POSE A BIG PROBLEM IN THE OCEANS.
ENVIRONMENTAL SCIENCE & TECHNOLOGY 42,
8995

DERRAIK JOSE G.B.(2002), THE POLLUTION OF
THE MARINE ENVIRONMENT BY PLASTIC DEBRIS: A
REVIEW, MARINE POLLUTION BULLETIN 44, 842—
852

BROWNE, M.A., GALLOWAY, T., THOMPSON, R.,
2007. MICROPLASTIC - AN EMERGING
CONTAMINANT OF POTENTIAL CONCERN?

INTEGRATED ENVIRONMENTAL ASSESSMENT AND
MANAGEMENT 3, 559-561

BROWNE, M.A., GALLOWAY, T.S., THOMPSON,
R.C., 2010. SPATIAL PATTERNS OF PLASTIC DEBRIS
ALONG ESTUARINE SHORELINES. ENVIRONMENTAL
SCIENCE & TECHNOLOGY 44, 3404— 3409.

CLAESSENS, M., MEESTER, S.D., LANDUYT, L.V,,
CLERCK, K.D., JANSSEN, C.R, 2011.
OCCURRENCE AND DISTRIBUTION OF

MICROPLASTICS IN MARINE SEDIMENTS ALONG THE
BELGIAN COAST. MARINE POLLUTION BULLETIN
62, 2199-2204.

CosTA, M., IVAR DO SUL, J., SILVA-CAVALCANTI,
J., ARAUJO, M., SPENGLER, A., TOURINHO, P.,
2010. ON THE IMPORTANCE OF SIZE OF PLASTIC

159

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

FRAGMENTS AND PELLETS ON THE STRANDLINE: A

SNAPSHOT OF A BRAZILIAN BEACH.
ENVIRONMENTAL MONITORING AND ASSESSMENT
168, 299-304

ZITKO, V., HANLON, M., 1991. ANOTHER SOURCE
OF POLLUTION BY PLASTICS: SKIN CLEANSERS
WITH PLASTIC SCRUBBERS. MARINE POLLUTION
BULLETIN 22, 41-42.

GREGORY, M.R., 1996. PLASTIC ‘SCRUBBERS’ IN
HAND CLEANSERS: A FURTHER (AND MINOR)
SOURCE FOR MARINE POLLUTION IDENTIFIED.
MARINE POLLUTION BULLETIN 32, 867-871
ANDRADY, A.L., 2011. MICROPLASTICS IN THE

MARINE ENVIRONMENT. MARINE POLLUTION
BULLETIN 62, 1596-1605

FENDALL, L.S., SEwWeLL, M.A.,  20009.
CONTRIBUTING TO MARINE POLLUTION BY

WASHING YOUR FACE: MICROPLASTICS IN FACIAL
CLEANSERS. MARINE POLLUTION BULLETIN 58,
1225-1228.

MOORE, C.J., 2008. SYNTHETIC POLYMERS IN THE
MARINE ENVIRONMENT: A RAPIDLY INCREASING,
LONG-TERM THREAT. ENVIRONMENTAL RESEARCH
108, 131-139.

Rios, L.M., Moorg, C., JoNES, P.R., 2007.
PERSISTENT ORGANIC POLLUTANTS CARRIED BY
SYNTHETIC POLYMERS IN THE OCEAN
ENVIRONMENT. MARINE POLLUTION BULLETIN 54,
1230-1237.

TALSNESS, C.E., ANDRADE, A.J.M., KURIYAMA,
S.N., TAYLOR, J.A., voM SaAL, F.S., 2009.
COMPONENTS OF  PLASTIC: EXPERIMENTAL
STUDIES IN ANIMALS AND RELEVANCE FOR HUMAN
HEALTH. PHILOSOPHICAL TRANSACTIONS OF THE
ROYAL SOCIETY B: BIOLOGICAL SCIENCES 364,
2079-2096

GALLOWAY, T., CIPELLI, R., GURALNICK, J.,

FERRuUCCI, L., BANDINELLI, S., CoRsl, A.M.,
MONEY, C., MCCORMACK, P., MELZER, D., 2010.
DAILY BISPHENOL A EXCRETION AND
ASSOCIATIONS WITH SEX HORMONE
CONCENTRATIONS: RESULTS FROM THE
INCHIANTI ADULT POPULATION STUDY.
ENVIRONMENTAL HEALTH PERSPECTIVES 118,
1603-1608.

DENUNCIO, P., BAsSTIDA, R., DaAssis, M.,

GIARDINO, G., GERPE, M., RODRIGUEZ, D., 2011.
PLASTIC INGESTION IN FRANCISCANA DOLPHINS,
PONTOPORIA  BLAINVILLEI  (GERVAIS  AND
D’ORBIGNY, 1844), FROM ARGENTINA. MARINE
POLLUTION BULLETIN 62 (8), 18361841

LAisT, D.W., 1997. IMPACTS OF MARINE DEBRIS:
ENTANGLEMENT OF MARINE LIFE IN MARINE
DEBRIS INCLUDING A COMPREHENSIVE LIST OF
SPECIES WITH ENTANGLEMENT AND INGESTION
RECORDS. IN: COE, J.M., ROGERS, D.B. (EDS.),



Asia Neelam et.al., J. Bas. & Environ. Sci., 5 (2018) 155-161

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

MARINE DEBRISESOURCES, IMPACTS  AND
SOLUTIONS. SPRINGER-VERLAG NEW YORK INC.,
NEW YORK, PP. 99139

LAZAR.B AND GRACAN.R ( 2011),INGESTION OF
MARINE DEBRIS BY LOGGERHEAD SEA TURTLES,
CARETTA CARETTA IN THE ADRIATIC SEA,
MARINE POLLUTION BULLETIN 62 (2011) 43-47
VAN FRANEKER, J.A., BLAIZE, C., DANIELSEN, J.,
FAIRCLOUGH, K., GOLLAN, J., GUSE, N., HANSEN,
P.L., HEUBECK, M., JENSEN, J.K., LE GUILLOU,

G., OLSEN, B., OLseN, K.O., PEDERSEN, J.,
STIENEN, E.W., TURNER, D.M., 2011.
MONITORING PLASTIC INGESTION BY THE

NORTHERN FULMAR FULMARUS GLACIALIS IN THE
NORTH SEA. ENVIRONMENTAL POLLUTION 159
(10), 2609e2615

YAMASHITA, R., TAKADA, H., FUKUWAKA, M.,
WATANUKI, Y., 2011. PHYSICAL AND CHEMICAL
EFFECTS OF INGESTED PLASTIC DEBRIS ON SHORT-
TAILED SHEARWATERS, PUFFINUS TENUIROSTRIS,
IN THE NORTH PACIFIC OCEAN. MARINE
POLLUTION BULLETIN 62 (12), 28452849

GREGORY, M.R., 2009. ENVIRONMENTAL
IMPLICATIONS OF PLASTIC DEBRIS IN MARINE
SETTINGS E ENTANGLEMENT, INGESTION,

SMOTHERING, HANGERS-ON, HITCH-HIKING AND
ALIEN INVASIONS. PHILOSOPHICAL TRANSACTIONS
OF THE ROYAL SOCIETY OF LONDON B:
BIOLOGICAL SCIENCES 364 (1526), 20132025
GOLDSWORTHY, S.D., HINDELL, M.A., CROWLEY,
H.M., 1997. DIET AND DIVING BEHAVIOUR OF
SYMPATRIC FUR SEALS ARCTOCEPHALUS GAZELLA
AND A. TROPICALIS AT MACQUARIE ISLAND. IN:
HINDELL, M., KEMPER, C. (EDS.), MARINE
MAMMAL RESEARCH IN THE SOUTHERN
HEMISPHERE. STATUS, ECOLOGY AND MEDICINE,
VOL. 1. SURREY BEATTY & SONS, NEwW SOUTH
WALES, AUSTRALIA, PP. 151E163

McMAHON, C.R., HooLEY, D., ROBINSON, S.,
1999. THE DIET OF ITINERANT MALE HOOKER’S
SEA LIONS, PHOCARCTOS HOOKERI, AT SUB-
ANTARCTIC MACQUARIE ISLAND. WILDLIFE
RESEARCH 26 (6), 839846

KuBOTA, T., UYENO, T., 1970. FOOD HABITS OF
LANCETFISH, ALEPISAURUS FEROX (ORDER
MYCTOPHIFORMES) IN SURUGA BAY, JAPAN. JPN.
J. ICHTHYOL. 17, 22-28.

MaNoocH IIl, C.S., MAsoNn, D.L., 1983.
COMPARATIVE FOOD STUDY OF YELLOWFIN TUNA
THUNNUS ALBACARES, AND BLACKFIN TUNA,
THUNNS ATLANTICUS (PICES: SCOMBRIDAE) FROM
THE SOUTHWESTERN AND GULF COASTS OF THE
UNITED STATES. BRIMLEYANA 9, 33-52.

Hoss, D.E., SETTLE, L.R., 1990. SOUTHEAST
FISHERIES SCIENCE CENTER BEAUFORT

160

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

LABORATORY NATIONAL MARINE FISHERIES
SERVICE, NOAA. BEAUFORT, NC, USA.

JANTZ A.L , CAREY L. MORISHIGE, GREGORY L.
BRULAND, CHRISTOPHER A. LEPCzYK ( 2013)
INGESTION OF PLASTIC MARINE DEBRIS BY
LONGNOSE LANCETFISH (ALEPISAURUS FEROX) IN
THE NORTH PACIFIC OCEAN, MARINE POLLUTION
BULLETIN 69 (2013) 97-104

BOERGER, C.M., LATTIN, G.L., MOORE, S.L.,
MooORE, C.J., 2010. PLASTIC INGESTION BY
PLANKTIVOROUS FISHES IN THE NORTH PACIFIC
CENTRAL GYRE. MAR. POLLUT. BULL. 60,

SHAwW, D.G., DAY, R.H., 1994. COLOR- AND
FORM- DEPENDENT LOSS OF PLASTIC MICRODEBRIS
FROM THE NORTH PACIFIC OCEAN. MARINE
POLLUTION BULLETIN 28 (1), 3943

LUSHER, A. L., MCHUGH, M., & THOMPSON, R. C.
(2013). OCCURRENCE OF MICROPLASTICS IN THE
GASTROINTESTINAL TRACT OF PELAGIC AND
DEMERSAL FISH FROM THE ENGLISH CHANNEL.
MARINE POLLUTION BULLETIN, 67, 94-99.
DAvVISON, P., AscH, R.G., 2011. PLASTIC
INGESTION BY MESOPELAGIC FISHES IN THE NORTH
PACIFIC SUBTROPICAL GYRE. MAR. EcoL. PROG.
SER. 432,173E180

VAN NOORD, J.E., 2013. DIET OF FIVE SPECIES OF
THE FAMILY MYCTOPHIDAE CAUGHT OFF THE
MARIANA ISLANDS. ICHTHYOL. RES. 60, 8992
DAY, R. H., WEHLE, D. H. S. & COLEMAN, F. C.
1985 INGESTION OF PLASTIC POLLUTANTS BY
MARINE BIRDS. IN PROC. WORKSHOP ON THE FATE
AND IMPACT OF MARINE DEBRIS (EDS R. S.
SHOMURA & H. O. YOSHIDA), PpP. 344 —-386. US
DEPT COMMERCE: NOAA TECH. MEM., NOAA-
TMNMFS-SWFSC-54

FRY ET AL., (1987), INGESTION OF PLASTIC DEBRIS
BY LAYSON ALBATROSSES ABD WEDGE- TAILED
SEA WATER IN THE HAWAIIAN ISLAND, MAR.
PoLLUT. BuLL, (18), 339-343

VAN FRANEKER, J. A. & BELL, P. J. 1985 PLASTIC
INGESTION BY PETRELS BREEDING IN ANTARCTICA.
MAR. POLLUT. BULL. 19, 672-674.

CoLABUONO, F.l., TANIGUCHI, S., MONTONE,
R.C., 2010. POLYCHLORINATED BIPHENYLS AND
ORGANOCHLORINE  PESTICIDES IN  PLASTIC
INGESTED BY SEABIRDS. MARINE POLLUTION
BULLETIN 60, 630-634

RYAN, P.G., 2008. SEABIRDS INDICATE CHANGES
IN THE COMPOSITION OF PLASTIC LITTER IN THE
ATLANTIC AND SOUTH-WESTERN INDIAN OCEANS.
MARINE POLLUTION BULLETIN 56, 1406— 1409
RyaNn, P. G. & WATKINS, B. P. 1988
ACCUMULATION OF STRANDED PLASTIC OBJECTS
AND OTHER ARTEFACTS AT INACCESSIBLE ISLAND,
CENTRAL SOUTH ATLANTIC OCEAN. S. AFR. J.
ANTARCT. RES. 18, 11-13.



Asia Neelam et.al., J. Bas. & Environ. Sci., 5 (2018) 155-161

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

BROOKE, M. DE L. 2004 SHORT-TAILED
SHEARWATER  PUFFINUS  TENUIROSTRIS. IN
ALBATROSS AND PETRELS ACROSS THE WORLD.
PP.288-290. OXFORD, UK : OXFORD PRESS

OGl, H. 1990 INGESTION OF PLASTIC PARTICLES BY
SOOTY AND SHORT-TAILED SHEARWATERS IN THE
NORTH PACIFIC. | IN PROCEEDING OF THE SECOND
INTERNATIONAL CONFERENCE ON  MARINE
DEBRIS, EDS. R. S. SHOMURA AND M. L.
GODFREY, PP. 635-652. APRIL 2-7 1989.
HONOLULU,HAWAII. US DEPARTMENT OF
COMMERCE, NOAA THECHNICAL MEMORANDUM
NMFS, NOAA-TMNMFS-SWFSC-154.
ROBARDS, M. D., GouLD, P. J. & PIATT, J. F. 1997
THE HIGHEST GLOBAL CONCENTRATIONS AND
INCREASED ABUNDANCE OF OCEANIC PLASTIC
DEBRIS IN THE NORTH PACIFIC: EVIDENCE FROM
SEABIRDS. IN MARINE DEBRIS: SOURCES, IMPACTS,
AND SOLUTIONS (EDS J. M. COE & D. B. ROGERS),
PP. 99-140. NEW YORK, NY: SPRINGER-VERLAG
VLIETSTRA, L. S. & PARGA, J. A. 2002 LONG-
TERM CHANGES IN THE TYPE, BUT NOT AMOUNT,
OF INGESTED PLASTIC PARTICLES IN SHORT-TAILED
SHEARWATERS IN THE SOUTHEASTERN BERING
SEA. MAR. POLLUT. BuLL. 44, 945 -955.
(D01:10.1016/S0025- 326X(02)00130-3).

KUHN, S., VAN FRANEKER, J.A., 2012. PLASTIC
INGESTION BY THE NORTHERN FULMAR
(FULMARUS GLACIALIS) IN ICELAND. MAR.
PoLLUT. BULL. 64, 12521254

AVERY-GOMM, S., PROVENCHER, J. F., MORGAN,
K. H., & BERTRAM, D. F. (2013). PLASTIC
INGESTION IN MARINE-ASSOCIATED BIRD SPECIES
FROM THE EASTERN NORTH PACIFIC. MARINE
POLLUTION BULLETIN, 72, 257-259.

TEUTEN, E.L., SAQUING, J.M., KNAPPE, D.R.U.,
BARLAZ, M.A., JONSSON, S., BJORN, A,
RowLAND, S.J., THOMPSON, R.C., GALLOWAY,
T.S., YAMASHITA, R., OcHI, D., WATANUKI, Y.,
MOORE, C., PHAM, H.V., TANA, T.S., PRUDENTE,
M., BOONYATUMANOND, R., ZAKARIA, M.P.,
AKKHAVONG, K., OGATA, Y., HIRAI, H., IWASA,
S., MizukKAWA, K., HAGINO, Y., IMAMURA, A.,
SAHA, M., TAKADA, H., 2009. TRANSPORT AND
RELEASE OF CHEMICALS FROM PLASTICS TO THE
ENVIRONMENT AND TO WILDLIFE. PHILOS TRANS
RoYAL Soc B —BI0OL Sc1 364, 2027-2045.
TANAKA, K., TAKADA, H., YAMASHITA, R.,
MizUKAWA, K., FUKUWAKA, M., WATANUKI, Y.,
2013. ACCUMULATION OF PLASTIC-DERIVED

161

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

CHEMICALS IN TISSUES OF SEABIRDS INGESTING
MARINE PLASTICS. MAR. POLLUT. BULL. 69,
219222

SHOMURA, R.S., YOSHIDA, H.O. (EDS.), 1985. IN:
PROCEEDINGS OF THE WORKSHOP ON THE FATE
AND IMPACT OF MARINE DEBRIS, 27-29
NOVEMBER 1984, HoNoLuLu, HAwWAII,NOAA-
TM-NMFS-SWFC-54, p. 580.

REBOLLEDO B.E,FRANEKER J.A.V,JANSEN
O.E,BRASSEUR (2013),PLASTIC INGESTION BY
HARBOUR SEALS (PHOCA VITULINA) IN THE
NETHERLANDS, MARINE POLLUTION BULLETIN 67
(2013) 200-202

Fossi, M.C., PANTI, C., GUERRANTI, C., COPPOLA,
D., GIANNETTI, M., MARSILI, L., MINUTOLI, R.
(2012). ARE BALEEN WHALES EXPOSED TO THE
THREAT OF MICROPLASTICS? A CASE STUDY OF
THE MEDITERRANEAN FIN WHALE
(BALAENOPTERA PHYSALUS). MARINE POLLUTION
BULLETIN 64, 2374-2379

ERIKSSON, C., & BURTON, H. (2003). ORIGINS
AND BIOLOGICAL ACCUMULATION OF SMALL
PLASTIC PARTICLES IN FUR SEALS FROM
MACQUARIE ISLAND. AMBIO: A JOURNAL OF THE
HUMAN ENVIRONMENT, 32, 380-384.

GEF (2012).IMPACTSOFMARINE DEBRISON
B1ODIVERSITY:CURRENT STATUS AND POTENTIAL
SOLUTIONS,MONTREAL, TECHNICALSERIESNO.67,
P.61
LAM,K.H.,SCHAKENRAAD,J.M.,ESSELBRUGGE,H.,
FEIJEN,J.,NIEUWENHUIS,P.,(1993).THE EFFECT OF
PHAGOCYTOSIS OF POLY(L-LACTICACID)
FRAGMENTS ON CELLULAR MORPHOLOGY AND
VIABILITY.JOURNAL OF BIOMEDICALMATERIALS
RESEARCH 27,1569 -1577.
HUSSAIN,N.,JAITLEY,V.,FLORENCE,A.T.,2001.RE
CENTADVANCESINTHEUNDERSTANDINGOF
UPTAKEOFMICROPARTICULATESACROSSTHEGASTR
OINTESTINALLYMPHATICS.ADVANCED DRUG
DELIVERY REVIEWS50,101-42.
NEMMAR,A.,HOYLAERTS,M.F.,HOET,P.H.,VERMY
LEN,J.,NEMERY,B.,(2003).SIZE EFFECT OF INTRA

TRACHEALLY INSTILLED PARTICLES ON
PULMONARY INfAMMATION AND VASCULAR
THROMBOSIS. TOXICOLOGY AND APPLIED

PHARMACOLOGY186,38- 45.
FARRELL.P,NELSON.K ( 2013) TROPHIC LEVEL
TRANSFER OF MICROPLASTIC: MYTILUSE
DULIS (L.) TO CARCINUS MAENAS (L.,
ENVIRONMENTALPOLLUTION 177,1- 3.



