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Abstract

Under the context of MAP/MEDPOL activities to protect the Mediterranean Sea, the
Marine Resources and Coastal Zone Management Program at the Institute of the
Environment, University of Balamand, and in cooperation with the RAMOGE
Agreement, received funding to carry-out a pilot study to assess marine litter off the
coasts of Tripoli and EI-Mina, Lebanon. The project aimed at validating a
methodology to identify the quality and quantity of solid waste accidentally caught in
the nets of fishermen. Ten fishermen were selected to collect all marine litter caught
in their nets on a daily basis, store them in plastic bags and record date, name of the
fishing vessel and the location of fishing activities. Marine litter was divided in six
categories: 1) Cloth; 2) Fishing material; 3) Glass; 4) Metal; 5) Paper; and 6) Plastic,
volume estimated, data entered and processed in a specially designed Geographical
Information System, percentages calculated and maps identifying the location of
marine litter generated. All six categories were present in the waters of El-
Mina/Tripoli in the following percentages: 1) Cloth: 1.74%; 2) Fishing material: 1.74%;
3) Glass: 1.16%; 4) Metal: 16.81%; 5) Paper: 0.87%; and 6) Plastic: 77.68%. Litter was
mostly found in areas of high anthropological stress, mainly at the mouth of the Abou
Ali River, the fishing and commercial ports, the conglomeration of rocks off the El-
Mina headland and around the Palm Island Reserve. The results revealed the
influence of anthropic activities and river inputs. Temporal trends indicated the
presence of plastic and metal over the whole period of collection, while all other
categories were collected sporadically. This passive method for monitoring marine
litter at minimal costs has been validated and can be applied to other areas around
the Mediterranean. The human error component can be offset by the long periods of
collection by the participating fishermen.
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1. Introduction

Marine litter is found in seas and oceans all around the world. It travels over long distances with
ocean currents and winds and emerges even in remote areas far away from obvious sources [1].
Marine litter includes all objects that do not naturally occur in the marine and coastal environments
but are found there [2] [3]. Once in the sea, the pathways through which marine litter circulates
depend upon the nature of the litter item. The influences of wind, tide and currents have, for example,
different effects upon the circulation of floating litter in comparison to items that sink [2] [3].
Accordingly, marine litter has a truly global distribution and is categorized as a global marine
and coastal problem. Considering the very slow rate of degradation of marine litter items, a
continuous input of large quantities of marine litter will result in a gradual increase of litter in
the coastal marine environment [1] [3]. Despite efforts made internationally, regionally and
nationally, there are indications that the marine litter problem keeps growing worse [1] [2]. The main
reasons attributed to the growing marine litter problem are many folds with the main ones including
deficiencies in the implementation and enforcement of existing international, regional and national
regulations and standards, lack of awareness among main stakeholders and the general public [1], and
absence of appropriate solid waste management plans in many countries.

1.1 Sources of marine litter

Marine litter originates from marine as well as land-based sources. The main sea-based
sources are merchant shipping; ferries and cruise liners; fishing vessels; pleasure crafts; military
fleets and research vessels; offshore oil and gas platforms; and aquaculture installations. On the
other hand, the main land-based sources of marine litter are coastal municipal landfills; riverine
transport of solid waste, discharges of untreated municipal sewage and storm water; industrial
facilities; medical waste; and tourism activities [1] [2]. The sources are therefore quite diffuse and
lie outside the control of any one agency [2]. At a global scale, nearly 80% to 90% of the world
marine debris is thought to have originated from land sources [3] [4] [5]. In recent years, tourism,
fishing and sewage related debris have consistently been identified as contributing the greatest
proportion of litter, regardless of geographical location [2] [5].

1.2 Impacts of marine litter

Solid waste in marine environments poses environmental, economic, health and aesthetic
risks. Adverse ecological impacts include entanglement [6] [7], ingestion [8], smothering [9],
disturbance, and removal of habitat through beach cleaning activities [10], transport of exotic species
[2] [11], and poisoning through the breakdown of products [1] [2]. It also appears that not much
knowledge is available on how marine litter affects populations or whole ecosystems, nor on the
economic damages associated with the impact of litter on ecological function [2]. Damage to people,
property and livelihoods are grouped into general categories including damage to [1] [2]:

fisheries, fishing boats and gear

human health

cooling water intakes of power stations and industry

recreational beaches

commercial harbors and marinas

navigation

coastal grazing land

Nevertheless, only few economic studies have been published on the costs and financial damage of
marine litter on municipalities and on specific activities such as fisheries [1] [2]. For an extensive
review of such impacts please refer to the KIMO report published in 2000 on the impacts of marine
debris [10].
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1.3 Marine litter in the Mediterranean

For thousands of years, the Mediterranean Sea has served the civilizations of the three
surrounding continents in various ways, be it for transportation, a source of marine life, and/or
leisure. It is well accepted that Mediterranean coastlines are highly stressed from anthropogenic
activities. The population of the riparian countries of the Mediterranean basin boosts 450 million
inhabitants including 150 million coastal residents. In addition, Mediterranean coastlines receive
more than 200 million tourists concentrated during a very short period of the year: the summer
season [12]. The Mediterranean Action Plan (MAP: http://www.unepmap.gr/) states that solid
wastes entering the Mediterranean from coastal residents average 254 kg/person/year with
plastic alone representing around 75% of debris found in the marine environment [12] [13] [14].

1.4 The Lebanese coastline

Due to its geographical location facing the Mediterranean, the Lebanese coastal zone is consumed
for human settlement, agriculture, industry, amenity and various maritime activities such as
shipping, fishing, and sea mining. Moreover, the coastal stretch of Lebanon has been suffering
from the destructive years of civil unrest and their resulting effects, including the deterioration of
infrastructure and public services, unplanned urban development, degradation of environmental
conditions, overexploitation of natural resources, deficiency in regulatory and institutional
frameworks, and significant economic difficulties. The main sources of marine pollution along the
Lebanese coastline include contaminated surface waters, raw domestic and industrial wastewater
discharges, agricultural runoff, un-engineered solid waste dumps, and accidental oil spills. Solid
waste management and planning in Lebanon has been one of the ignored subjects for years, both
on the public and the private levels. Needless to say, much of the municipal waste 1s finding its
way to the marine environment polluting coastal ecosystems and beaches and negatively
impacting sectors dependent on marine and coastal resources. Direct action is still missing due to
the lack of coordination among the various initiatives and the absence of a clear management
plan. It has been reported that 30% of all fish caught along the Lebanese coast had plastic in their
stomachs and recreational divers have been complaining about the presence of plastic in the
water column and on the sea floor [15]. It is therefore essential to develop a monitoring technique
for marine litter in order to address the current lack of understanding of litter in the marine
environment that hinders the development of solutions to this pressing problem on the Lebanese
coast in particular and the Mediterranean in general.

1.5 Fishing industry and Fishing techniques

Lebanese fisheries are artisanal or traditional. The Lebanese fishing fleet is made of a
total of 2700 fishing boats spread all over the Lebanese coast with approximately 1700 in North
Lebanon of which 700 are based in Tripoli fishing port (personal communication with the
Ministry of Agriculture; Fig.1). Trawling is prohibited by the 1929 law #2775, while the most
commonly used gear includes trammels and long-lines, roundhaul nets and beach seines. Fishing
nets with illegal mesh sizes are widely available on the black market increasing the by-catch of
immature organisms and leading to negative impacts on recruitment rates [16] [17]. No
information is currently available on fishing effort or quantities of marine products caught off the
Lebanese coast, nor on the impact of marine litter on the fisheries sector in the country. The
Marine Resources and Coastal Zone Management Program (MRCZM) at the Institute of the
Environment (IOE), University of Balamand (UOB; (http://www.balamand.edu.lb) is currently
carrying-out a study on commercial fish species in North Lebanon that will hopefully contribute
to closing the information gap in this field. In addition, the current study on marine litter will
also establish a baseline from which further studies can be carried-out to elucidate the impact of
waste in marine ecosystems on the livelihood of fishermen.
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2. Objectives

This project is one component of a larger MAP initiative to launch the process of tackling marine
litter around the Mediterranean and specifically in Lebanon. Since very few studies have tackled
the problem of marine litter in Lebanese waters, the MAP, through the RAMOGE agreement
(http//www.ramoge.org/), provided funds of a total of //5000// EURO to the MRCZM to launch a
pilot study to assess marine litter and to validate a methodology that will:
- identify the quantity of litter accidentally caught in the nets of fishermen

1dentify the category of litter caught

generate Geographical Information System maps to identify the location of the highest

concentration of litter by category

try to track the primary sources of marine litter

reduce input of solid waste into the marine environment from the primary sources

allow constant monitoring of marine litter in order to establish a database

Raise the awareness of fishermen and the citizens of the region on the problem of solid

waste in the marine environment

Upon validation of the methodology, activities can be expanded to cover other regions around the
Mediterranean basin.

3. Study area

Lebanon, situated on the eastern side of the Mediterranean basin, has a coastline of 225 km with
a narrow strip extending along the Mediterranean Sea and bounded to the east by the Mount
Lebanon mountain chain. Based on the World Bank/ERM report (1995), the coastal zone which
covers 16% of the Lebanese territory, shelters about 67% of the total population with an average
density of 1549 individuals/km? compared to an average national population density of 364
individuals/km?2. This high urbanization level along the coast exerts great pressure on the coastal
marine ecosystem and is a primary source of solid waste entering the marine environment. In
addition, Lebanon is blessed with high annual rainfall that feed 17 perennial and 23 seasonal
rivers. Given the absence of solid waste management plans, those rivers are becoming point
sources of all types of pollution including solid waste, sewage, and chemicals from industry and
agriculture.

The MAP and the RAMOGE agreement chose as a study area the region covered by the Union of
Municipalities of Fayhaa in North Lebanon and includes the Municipalities of Tripoli (34.31°N -
35.50°E), El Mina (34.24°N - 35.49°E) and Fayhaa with a total population of around 500,000
individuals to launch their initiative to tackle marine litter (Fig. 1). The area encloses the Abou
Ali River (34.25°N - 35.50°E) that separates Tripoli into Abou Samra District in the South and El
Qobbeh District in the North, a commercial port, a fishing port servicing approximately 700
fishing boats, a landfill on the mouth of the Abou Ali River, the Palm Island Marine Reserve
(Palm, Ramkin and Sanini Islands) as well as a growing population making it the ideal place to
establish a methodology to monitor marine litter.
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Figure 1: Map of the study area

4. Methodology

A monitoring method for marine litter caught in the nets of fishermen was forwarded by the
RAMOGE agreement and adapted to the Lebanese context. The area of study was divided into
300 x 300 m quadrants in order to record the location of fishing pressure and the occurrence of
the different litter categories. In short, litter was sorted into six different categories: 1) Cloth; 2)
Fishing material; 3) Glass; 4) Metal; 5) Paper; and 6) Plastic, and volume of each category
recorded per fishing trip. Accordingly, two datasheets were developed for recording information: 1)
Fishing Location Datasheet for recording boat name, date, fishing location and weather
conditions (Appendix I); and 2) Litter Volume Datasheet for recording category and volume of
litter collected (Appendix II).

Ten fishing boats using only nets as fishing gear were then selected from the database of
cooperating fishermen available at the MRCZM to participate in the pilot study. In order to
ensure cooperation from, and in complete coordination with the fishermen, incentives were
provided for each boat in the form of: 1) one cooler/boat to keep catch fresh until landing for a
value of //40//USD per boat; 2) free choice of fishing gear for a value of //80//USD per boat; 3)
engine oil for a value of //45//USD per boat; and 4) rain gear and waterproof flashlights for a total
of //51//USD per boat. A focal point was also nominated by the fishermen to act as the contact
person between the MRCZM and the fishermen. His main duties were to collect the litter from
the fishermen, assist them in filling the Fishing Location Datasheet, and hand the completed
sheets to the MRCZM.
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4.1 Data collection and Analysis
It was agreed that given the limited fund available, a passive technique assessing the

accidental catch of litter in the nets of the fishermen over a period of several months will yield the
best results. Data collection and analysis was carried out as follows:

1. On a daily basis, the 10 fishermen collected in plastic bags the litter accidentally caught
in their fishing nets

2. On daily basis, the fishermen focal point collected the waste bags, filled a Fishing
Location Datasheet for each fisherman and marked the bags accordingly.

3. The MRCZM team collected all marked bags and the associated sheets twice a week.

4. Litter was then sorted per category at the MRCZM premises and volumes recorded on the
Litter Volume Datasheet.

5. Collected data was entered into Access and queries linking date, location, and volume per
category were generated.

6. Queries were exported to excel, and then into Maplnfo to create statistical and
cartographic presentations of fishing locations, litter categories and volumes.

5. Results

Over a period of 3746 boat-days, a total of 345 liters of litter were collected by the fishermen from
August until the end of December 2005, and are divided as follows: 268 L of plastic, 58 L of metal,
6 L of fishing material, 6 L of cloth, 4 L of glass, and 3 L of paper (Table 1; Fig.2).

Category Liters
Cloth 6
Fishing material 6
Glass 4
Metal 58
Paper 3
Plastic 268
Total 345

Table 1: Volume of the different litter categories in liters

Figure 2: Sample of all litter categories caught in the nets of fishermen
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As it can be clearly seen in Graph 1, plastic represented the highest percentage of 77.68%,
followed by metal at 16.81%, fishing material and cloth at 1.74% each, glass at 1.16%, and finally
paper at 0.87%. Plastic litter consisted mainly of bags and miscellaneous items, metal mainly of
soda cans, glass of small and big glass bottles, fishing material of miscellaneous items (lines, nets,
etc...), cloth of clothes and diapers, and paper of cigarette boxes.

%
%
%

% |mCloth

% m Fishing material
O Glass

O Metal

W Papers

O Plastic

Graph 1: Total percent distribution of litter by category

Analysis of the data also revealed that the occurrence of the different litter categories occurred at
different frequencies according to the month of sampling (Graph 2). Plastic and metal were
present over the five month while the other litter categories occurred in some months and not
others. The lowest percentages were recorded in the month of October, coinciding with the end of
the tourism season and dry weather. August and September experience high tourism activities,
while the first rains start at the end of October and intensify in November and December. This
might explain the difference in percent waste collected during the five month period.

90% —
—
_ 86.41%)
80% 83.33% 80% [~ 81.82%
70% B
60%- 58% B
°F @ Cloth
50% [ |m Fishing material
0O Glass
40% | | |OMetal
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20%— P
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- : 9.71%| || |
10/
10% 6.67% 4.19% 3.88%
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Graph 2: Percent distribution of litter categories per month
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5.1 Fishing locations
As it can be clearly seen from Fig.3, fishing activity was mostly concentrated on the
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Figure 4: Concentration of plastic litter according to location
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The litter was comprised of all kinds of plastic products ranging from bottles, to bags, to cups etc.
(Fig. 5). In some cases it was difficult to identify plastics indicating that the collected items have
been drifting in the marine environment for long periods of time.

Figure 5: Sample of plastic litter caught in the nets of fishermen

5.3 Metal litter

The extracted metal items included mostly soda and food cans (Fig. 2) and comprised
16.81% of all waste collected (Graph 1). Metal was mostly collected around the Palm Island

Reserve, seaward in front
of the fishing and
commercial ports, as well
as around the
conglomeration of rocks
right off the headland (Fig.
6). These areas experience
intensive human activities
ranging from tourism, to
recreation, to fishing. It is
important to note at this
stage that very little
concentrations of metal
were extracted in front of
the mouth of the Abou Ali
River and its surroundings,
but are encountered again
further north of the city of
Tripoli, albeit at lower
concentrations.
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Figure 6: Concentration of metal litter according to location




5.4 Cloth litter

Cloth does not
appear to pose as large a
problem as plastic and
glass since a small volume
was collected by the
fishermen and comprised
1.74% of all waste collected
(Graph 1. It was
encountered in two main
locations: 1) in front of the
fishing and commercial
ports; and 2) further north
of the city of Tripoli. This
scattering of cloth material
presents a challenge in
validating the impacts of
this waste category on the
fishing industry
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Figure 7: Concentration of cloth litter according to location

5.5 Fishing material litter

Very small
concentrations of fishing
material waste was

collected by the fishermen
during  the sampling
period (Graph 1), and
specifically close to the
conglomeration of rocks
facing the headland (Fig. 8,
cell K15). Given the large
number of fishing activity
in the area, it was
expected that the percent
collected will be higher.
Oddly enough, fishing
material litter is absent
even from the areas
experiencing the highest
intensity of fishing activity
(Fig. 3).
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Figure 8: Concentration of fishing material litter according to location




5.6 Glass litter

Very little amount
of glass litter was collected
during the sampling
period (Graph 1) and more
specifically in one location
at the exit of the fishing
and commercial ports
(Fig.9; cell M20). It was
expected that glass will
represent a large
percentage of the litter
collected due to the large
human activities that take
place off the coast of El-
Mina and Tripoli. This
might be due to several
reasons, one of which 1is
that trawling is prohibited
by Lebanese law and glass
sinks to the bottom.

5.7 Paper litter

As expected, paper
represented the least
quantity collected,
amounting for 0.87% of
total litter (Graph 1). The
waste was made mostly of
cigarette boxes that were
most likely disposed of by
either recreationists or
fishermen. Specifically,
paper was mostly collected
in the perimeter of the
Palm Island Reserve (Fig.
10; cell E9) with very
small amounts collected
North of the fishing and
commercial ports (Fig. 10;
cell N23).
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6. Discussion

The results of this study have shown that all investigated litter categories were present at
different concentrations in the marine environment off the coast of Tripoli and El Mina. The
percentages obtained are consistent with other studies that found that plastic and metal are the
major litter types collected in marine ecosystems [12] [13] [14] [18] [19] [20]. This is mostly due to
several factors. The study area experiences high levels of anthropological stresses ranging from
tourism and recreation to fishing as well as being the recipient for the highly polluted waters of
the Abou Ali River. The Abou Ali River is recognized as a major municipal solid waste recipient
due to littering from the population around the river. During rain storms much of this waste is
carried directly to the sea where it is transported by currents and becomes entangled in the nets
of the fishermen. In addition, the presence of the landfill at the mouth of the Abou Ali River may
well act as another point source of municipal solid waste. A further indication that the wastes
collected are from anthropological sources is their occurrence around the Palm Island Reserve
and the conglomeration of rocks off the ports (Figs 3, 4, 6, 7, 8, 9, 10). At a global scale it has been
reported that nearly 80% of the world's marine debris is thought to have originated from land
sources [4]. Temporally, trends indicated the presence of plastic and metal over the whole period
of collection, while all other categories were collected sporadically (Graph 2). Even though the
data sheets included a section on weather patterns, this was seldom filled by the fishermen focal
point, thus not allowing the correlation between climatic events and marine litter. This matter
will have to be addressed in any future activity on marine litter to better understand the
seasonality of marine waste and its impact on the well being of the communities of El-Mina and
Tripoli. In addition, what could not be established in this study is the exact source of the waste
caught in the nets of the fishermen due to the limited resources available.

Plastic accounted for the highest percentage of total debris (Graph 1; 77.68%) falling within the
same brackets of 70%-80% reported in the literature [5] [18] [21]. The bulk of municipal waste is
made of plastic that floats, is non-biodegradable, and tends to be carried by water currents and
river outflows. Plastic litter is known to be highly persistent and therefore will travel long
distances through marine pathways and accumulate in sinks [2]. UNEP (1990) estimated that a
plastic bottle will persist in the marine environment for approximately 450 years [22]. In addition,
plastics are broken down into smaller pieces due to the harsh mechanical environment of the
oceans where they are ingested by marine organisms or degraded into alternative substances that
may prove toxic [1] [23] [24]. It has been reported that 30% of all fish caught off the coast of
Lebanon had plastic in their stomachs [15]. Effort should therefore be invested in determining the
source of plastic waste entering the El/Mina-Tripoli coastal area including its mechanical
breakdown and its impact on the fishing industry.

The second largest volume collected was metal (Graph 1; 16.81%), mostly in the form of soda cans
confirming the anthropological source of this litter category and in agreement with the available
literature [19] [20]. The collected items displayed different ages, with some being newly disposed
off cans while others were clearly showing the effects of weathering by sea water (Fig.2). The low
percentage shown is due, like all other litter items, to the properties of the waste itself. Metal
items tend to be heavy and readily sink to the bottom allowing only the capture of the "lighter"
items in the nets. This is exacerbated with the absence of trawling activities that, if practiced,
will ultimately reveal that much more metal is present off the El1 Mina/Tripoli coasts than this
study shows. It is important to recall at this stage that the fisheries sector in Lebanon remains
artisanal with fishermen mostly using gillnets that are easily ripped if entangled with heavy
metal debris. The fishermen tend to dive and release the heavy metal items from their nets
therefore avoiding net destruction (personal communication with fishermen). This has surely
excluded heavy metal debris being reported by the partner fishermen.

Given the fact that physical parameters affect the circulation of the different litter types, it was
expected that glass items that sink will only represent a small percentage of the total collected.
This hypothesis has been proven correct as glass only represented 1.16% of the total. The
collection of such low amounts of glass is most likely due to the prohibition of trawling in
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Lebanese waters, the fact that glass sinks, and that glass items being disposed of at sea are
heavier than their collected metal counterparts. Except for the accidental catch of glass while the
nets are being hauled, the probability of hauling out such items is very remote. In order to get a
better perspective about metal and glass litter, a special permit should be obtained from the
concerned authorities to bottom-trawl for waste in the target area for a specific period of time in
order to evaluate the type and percentages of the wastes that sink.

Equal values were obtained for fishing material and cloth debris (Graph 1; 1.74%). Cloth was
expected to represent one of the smallest amounts collected due to its degradable qualities and
the mechanical effects of the marine environment. Within this category, one of the landed items
was a fresh diaper that most likely skewed the volume to a higher value. On the other hand, the
authors were expecting to report high amounts of fishing material debris given the large numbers
of fishermen in the target area in conformity with studies carried-out in other locations [20]. This
litter item needs to be better defined as fishing material is mostly manufactured either from
plastic or from metal and creates difficulties in terms of categorization when looking primarily on
litter type. Nevertheless, and when researching the source of the waste, a list of items to include
under this category needs to be included.

Lastly, and as expected, paper accounted for the least amount of the total (Graph 1; 0.87%). Paper
tends to degrade very quickly in water and does not persist in marine environments for any
lengthy period of time. As previously stated, paper items consisted of cigarette boxes proving the
anthropological source of this waste category. The fact that even such a value was obtained
reveals the fresh input of paper litter in the target area.

This pilot study has clearly shown that municipal waste is a problem in the El Mina/Tripoli
region, and that the debris is found mostly around areas of human agglomeration. The results
obtained should act a base for future, more extensive studies that will determine the source of the
waste, the economic impact of such input on the users of marine resources as well as recommend
measures to reduce such impacts on the marine ecosystem of the region.

7. Evaluation of the Methodology

The team at the MRCZM has tested a passive method for the collection and evaluation of marine
litter at minimal costs. The fact that fishermen are collecting the waste allows investigating
marine litter over long period of time and across many seasons. Nevertheless, the fishermen have
to be provided with incentives to cooperate. On the other hand, and during implementation, some
gaps in the method were detected that need addressing in order to achieve better results in the
future and are as follows:

The collection of marine debris totally depended on the fishermen.

Given the artisanal state of the Lebanese fishing industry, results depended on items
caught in the nets of the fishermen while fishing meaning that that big sized and heavy
items are rarely hauled in.

The distribution of solid waste is relative to the distribution of fishing areas. This study
could not report on litter in areas not frequented for fishing.

Data collection was subject to weather conditions. In stormy weather, no waste was
collected as the fishermen were anchored at port.

Data collection was completely dependent on the fishermen increasing the possibility of
human error. This can be offset by the passive collection of marine waste over long
periods.

For temporal variations, climatic data should be requested from weather observatories for
accuracy and consistency of the information without depending on the focal point.
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Estimation of volumes was done visually making the results highly dependent on the
estimator. It is recommended that dry weight be considered in future studies.

The unit allowed to be entered into the system is 1 liter and above. Values below 1 were
considered as 0 while values between 1 and 1.9 were considered as one. The system must
allow fractions to be entered.

The GIS system adopted should be more user friendly for all concerned to be able to
benefit from it. More in depth training on the adopted software system must be included
in any future activity regarding marine litter
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Appendix I: Fishing Location Datasheet

(This sheet has been translated to English for the purpose this report)
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Appendix II: Litter Volume Datasheet

Page 18 of 18

a ‘olumededéchetsrécupéres: [ | -
| | & e
a Podsdesdéchets rérupérés: [ | kgl
w Duréede b péche; [ i
Types de Matérie!
;EP:;H ¥arre Carton (| Mostiqgue Tissus Mérm e péictya Autres
o5 refatifl "
Chjets Caras e t Eferin-
voltmimeny || fauios..) Batterie || Motewr “ Frei Epave -menmger Alsres
Nombre "
Origine{s) supposée(s) des mocrodéchets
o Baisnbersme O Littoral O large

Observations complémentaires (mode opératoire ., )2




Page 19 of 19

References

UNEP, Regional Seas Program, Regional Seas Coordinating Office, Nairobi; April, 2005.
Marine litter and abandoned fishing gear.

Fanshawe, T. & Everard, M.; May, 2202. The impacts of marine litter. Marine Pollution
Monitoring Group. Report Of The marine litter task team (MaLiTT).

http!//marine-litter.gpa.unep.org/facts/facts.htm; January, 2006. Global Marine Litter
Information Gateway. Marine litter facts.

Faris, J. & Hart, K.; 1994. Seas of debris: a summary of the third international
conference on marine debris. Alaska Fisheries Science Center, Seattle. 54 pp.

http://www.plasticdebris.org/index.html. Land-based discharges of human-made debris
comprise the largest source of marine debris in oceans worldwide (nearly 80%).

Laist, D.W.; 1997. Impacts of marine debris: Entanglement of marine life in marine
debris including comprehensive list of species with entanglement and ingestion records.
In: J M. Coe & D.B. Rogers (Eds.) Marine Debris: Sources, Impacts and Solutions.
Springer.

Department of Environment Transport and the Regions; October, 1999. UK Biodiversity
Action Plan. Volume V. Maritime Biodiversity Action Plans.

Fry, D.M., Fefer, S.I. & Sileo, L.; 1987. Ingestion of plastic debris by Laysan albatrosses
and wedge tail shearwaters in the Hawaiian Islands. Marine Pollution Bulletin, 18(6B),
339-343.

Rundgren, D.C.; 1992. Aspects of pollution of False Bay, South Africa. Unpublished
Masters Thesis, University of Cape Town.

KIMO; 2000. Impacts of marine debris and oil: Economic and social costs to coastal
communities. ISBN: 0904562891

Winston, J.E., Gregory, M.R. & Stevens, L.M.; 1997. Encrusters, epibionts and other
biota associated with pelagic plastics: a review of biogeographical, environmental and
conservation issues. In: J.M. Coe & D.B. Rogers (Eds.) Marine Debris: Sources, Impacts
and Solutions. Springer.

http!//www.lpsnews.net/news.asp?idnews. The Mediterranean Sea is sick.

Gabrielides, G.P., Golik, A., Loizides, L., Marinos, M.G., Bingel, F. & Torregrossa, M.V.;
1991. Man-made garbage pollution on the Mediterranean coastline. Marine Pollution
Bulletin, 23, 437-441.

Morris, R.J.; 1980. Floating plastic debris in the Mediterranean. Marine Pollution
Bulletin, 11, 125.

http://www.geocities.com/CapitolHill/Parliament/2587/env.html1?200619. Environmental
degradation of Lebanon.

Nader, M. & Abboud Abi-Saab, M.; August 2002. Establish Conservation Strategies for
Coastal Habitats. Project for the preparation of a Strategic Action Plan for the
conservation of biological diversity in the Mediterranean region, SAP-BIO-Lebanon
(RAC/SPA).

Nader, M. & Talhook, S.; June 2002. National Report of the Country of Lebanon. Project
for the preparation of a Strategic Action Plan for the conservation of biological diversity
in the Mediterranean region, SAP BIO-Lebanon (RAC/SPA).

Galgani, F., Leaute, J.P., Moguedet, P., Souplet, A., Verin, Y., Carpentier, A., Goraguer,
H., Latrouite, D., Andral, B., Cadiou, Y., Mahe, J.C., Poulard, J.C. & Nerisson, P.; 2000.
Litter on the sea floor along European Coasts. Marine Pollution Bulletin, 40, 516-527.




Page 20 of 20

Stefatos, A., Charalampakis, M., Papatheodorou, G. & Ferentinos, G.; 1999. Marine
debris on the seafloor of the Mediterranean Sea: examples from two enclosed gulfs in
Western Greece. Marine Pollution Bulletin, 38, 389-393.

Hess, N., Ribic, A. & Vining, 1.; 1999. Benthic marine debris, with an emphasis on
fishery-related items, surrounding Kodiak Island, Alaska, 1994-1996. Marine Pollution
Bulletin, 38, 885-890.

Abu-Hilal, A.H. & Al-Najjar, T.; 2004. Litter pollution on the Jordanian shores of the
Gulf of Agaba (Red Sea). Marine Environmental Research, 58, 39-63.

UNEP; 1990. GESAMP: The state of the marine environment. GESAMP Reports and
Studies, No. 39. United Nations Environment Program, Nairobi, Kenya.

Derraik, J.G.B.; 2002. The pollution of the marine environment by plastic debris: a
review. Marine Pollution Bulletin, 44, 842-852.

Day, R.H.; 1985. Ingestion of plastic pollutants by marine birds. In: Proceedings of a
workshop on the fate and impact of marine debris, 27-29 November 184, Honolulu,
Hawaii (R.S. Shomura and H.O. Yoshida, eds), 198-212. U.S. Dept. of Comm., NOAA,
Nat. Mar. Fish. Serv., Soutwest Fisheries Center, NOAA-TM-NMFDS-SWFC-54




