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Abstract

This paper will report an the first full investigations on the level of oceurrence
and qualitative/gquantitative profiles of microplastics, MP, (I-5mm} in a mumber of
sandy beaches in Malta, (Central Mediterrancan). Five popular beaches were
investigated, including Ghadira Bay, Golden Bay, St. George’s Bay, Ghajn Tuffieha
Bay and Pretty Bay. Samples for all bays were collected in August 2013, while further
detailed sampling was camried out for the last two bays m summer and 1t winter of 2016.
Sampling protocel was adopted from Galgani et al., (2013}, For all locations, samples
were collecied from strandline and then at 10m up shore at surface {top 5cm). For Gaajn
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Tufficha and Pretty Bay, samples were also collected from a 40cm depth. MP wege
extracted from sand through wet sieving, and then sorted and characierized according to
size, colour, shape, and polymer type. Several parameters including degree of sea
exposure and sand properties were recorded. Tull beach profiles for all locations are
available. Identification of polymer type was carried out by means of qualitative density
tests.

In summer of 2013, the highest levels of MP were reported in Pretty Bay at
10.81 1tem€/§(}ﬁ{k}m of wet sand with the lowest being in Ghajn ’Itiﬁéeﬁa ai 0.72
itemns/ 1000 om”. I general, levels of MP in the drv season were found to be higher than
those recorded in the wet season (winter). Higher MP concentration waz recorded at 10
m up-shore as opposed to the strandline. Furthermore, surface sands contained a higher
concentration of MP when compared with the subsurface sediments, though this was not
was not the case gt Pretty Bay in winter. These results are interpreted in terms of
different beach profiles, beach dynamics, sand properties and potential sources of MP.

The local level of cecurrence of MP seems to be lower when compared to other
European locations studied so far. The fact that in this study, MP below Imun were not
included in the date, as well as the lack of rivers in the Maltese islands, regular beach
clean ups and other factors may explain this. Data on the characterisation of MP found
are provided. For example, polyethylene and polypropylens were the 1most common
polymers recorded at Ghajn Tufficha Bay whereas polyethylene and paint fragments
were the most common MP recorded at Pretty Bay. This investigation 1% a contribution
to our knowledge of how levels of MP in sangdy beaches may be affected by sand
properties and dynainics, beach profiles and other faciors,

Introduction

One aspect of marine pollution by litter, which is increasingly receiving research
as well as media attention, is thet of microplastics (MP), These MP result either from
fragmentation and weathering of larger plastic litter items {secondary MP), or from pre-
production plastic pellets, industrial abrasives and consumer products (primary MP).
MP zre generally defined as plastic particles whichi are smaller than 5 mm {(Acthuy,
2009, Gal gani et al, 2013}, For the purpose of the present report, the MP monitored
were in the size raxlge of 1 to 3 mm. These MP have been reported to ocour in
ubiquitously i marine habitats, wncluding surface waters and the water column, biota,
marine sedhments, and sandy shoves {(Pedrotri et al, 2014; Sobral et al, 2014}
Furthermore, they are known to be bicavaiable {0 a range of marine organisms, as well
as a potential source of marine contaminenis which may be adsorbed to their surface. In
Malt, MP were first reported to ocowr in sandy beaches in 2007, (Floves Martin, 2008).
Recently, Holmes and Turner {2610) reported on plastic peliets in local beaches.

The present paper will report on the fist full investigation on the level of
ocourrence and qualilative/quantitative profiles of microplastics, MP, (1-S3mm} in five
sandy peachies in Malea, {Cenrral Meditertanean), widertalken between 2013 and 2016,
while zdopting 2 monitoring protocot modified from standardized monitoring guidelines
proposed by Galgani et al. (2013). These guidelines have been proposed as standardized
monitoring for EVIP within the Marine Strategy Framework Directive. In fact, one major
problem in o knowledge of MP in different envircimentsl phases, is the fact that o
date. researches had adopted a wide range of menitoring protocols, which create
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difficulties when hrying to compare data on the levels of such MP in different areas
{Sobral et al,, 2014; Galgani et al,, 20133, Furthermore, most reports on MP in sandy
beaches tend to restrict the monitoring to Qe top surface lavers. In the present study, at
rwo particular beaches investigated, MP were monitored at surface and subsurface
(40cm depths), and the resultant data were interpreted in terms of sand dynamics on
such beaches,

Materials and Methods

In the present study, MP ranging from lmm to 5mm were monifored for
Sampling protocol was adopted from Galgant er al, (2013} and based on guidelines
proposed for the Marine Strategy Framework Directive. A total of five sand beaches
were manitored in August 2015, These included Ghadira Bay, Ghain Tuffleha Bay,
Golden Bay, St. George’s Bay and Pretty Bay {(see Fig. 1). For each sandy beach a
number (3 to 5 of 10 m long jransects at right angles to the shoreline were identified so
as to represent the whole beach. These were normally equally spaced between
themselves. For each transect, samples were collected from top 5 cm at strandline and
tien at 10m up shore, For Ghajn Tuffiehz and Pretty Bay, samples were also collected
from 40cm depth for monitoring undertaken in 2016, At the latter two sites, apart from
August 2013, sampling was carried out in July/August 2016 and then December 2016.
Sampling was always carried out at a time of day when there were few or no beach
users, and several hours afier the last beach cleaning operation has been carried out.

In each case, a given volume of wet sand was collected from surface or from
40ci depth. This wet sand was then wet sieved through two stacked copper sieves, with
the narrowest mesh size being lmm. Seswater was used for wet sieving. The material
retained by the Imm sieve, was then transferred for analysis into a metal funnel
containing a medical ganze supported by rubber bands at jts mouth, which was used to
collect the remaining particles which were larger than 1 mm. The gauze was then
removed, closed and put in labelled aluminiup foil and placed i a plastic bag. All
precautions proposed by Galgant et al., (2013) to prevent contamination from clothing
of personnel and from utensils used, were followed. A scawater blank was taken during
zach sampling session to ensure fhers were 10 MP introduced to the sample from lhe
seawater ilself. Samples were stored at 4°C until analysis.

KP were sorted and characterized according to size, colowr, shape, and polwmer
type (Galgani, ot al, 2013y When needed, MP were photographed under X50
magnification. An air blank was also periodically carried out by placing a Petri dish
with a filter paper which was checked after the sampling session to ensure that no
plastic pamcles or fibres were introduced from the air to the sample. Levels of MP are
reported in items/1000cm® of wet sand. However conversion factors for ttems/kg of dry
sand are available in order to facilitate comparisons of reported data with Gﬁ}&i‘ Teports
in lBterature. Sand properties were also  investizated fmehding  granulometry,
permeability and porosity using standard procedures,

Full beach profiles for all locations are available, including degree of wave
exposure (Thomas Exposwe Index, Thomas, 1986), beach slope, beach ose, beach
cleaning and management, any run-off points and the presence of waste bins and a
number of anthropoegenic factors.
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Fig. 1: Location of the five sandy beaches monitored n the present study, Location  of
the Maltese Islands within the Mediterranean is shown in the top Insert.

Attemipts to dentify plastic types through FT-ATR spectrophotometry did not
produce good and rveliable resulis. Therefore, flame tests {copper wire flame test)
coupled with density measurements (using buoyancy in fluids inclading water; 43.3%
by volume propan-2-ol, acetone, corn oil) were used to ideatify the material of MP,

Reselis and Discussian

Levels af oectirvence af MP

The Jocation of the five sandy beaches investigated in the present study are
shown in Fig, 1. These sandy beaches are of the pocket type fonned between headlands
and are relahvely small, ranging fiom approximately 110 o 470m in length, with a
width varing from 75 1o 10 m. In Malta, sand beaches only represent 2.4% of coastline,
Additionally, the level of anthropogenic activities in these areas Is very high during
summer. Nenetheless, these beaches are exposed to varying grades of anthropogenic
disturbance. Ghadira Bay, St. George™s Bay and Pretty bay are situated next to a major
road, whilst Golden Bay and Ghaje Tufficha Bay are more remote from intense urban
development. Golden Bay, Ghadira Bay, Pretty Bay, and 5t George’s Bav arg
surounded by numerous commergial outlets (e.g. hotels, restaurants), recrveational
activities (e.g. water sports). amongst others. However, Ghajn Tuffichn Bay seems less
affected by ariwopogenic activities, although there is siill one food outler positioned at
the right side of the beach. St George™s Bay is 2 reclnimed sandy beach wizh sand being
made of aitficial erushed granite imported from Jordan (ADL 2014)

Periodic beuch cleaniug i3 vndertaken dwring the swnmer months (May uniil
October). Beach clean ups inciude; manual cleaning by emplovees (datly), as well as
use of garbage trucks, and mechianical cleaning by using sifiing machines to remove
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natural and artificial debris from the surface up to I5em deep in the sediment {weekly,
or monthly). As already indicated, during the present study, sampling waz always
carried at least 24-6 hours after any beach cleaning operaticn, From January to April,
remaoval of natural debris {i.e. seagrass) deposited on the beaches is carried out, except
at St. George’s Bay where it occurs all thronghout the year,

The levels of accurrence of MP {1-5 mm) in items/} 000 em?® of wet sand, in the
varions lacalities, at the various dates of monitering, are presented in Tables | and 2.
Furthermore, in order to assist in the comparison of our results with those of Gﬂlﬁi
authors, an investigation was earvied out to estinate conversion factors from 1060 cm?
of wet sand 1o kg of dry sand, for Ghamn Tuffiefia and for Pretty Bay, These were
estimated to be 1.491 for Ghajn Tuffiegha Bay 0,115 5D at 95% confidence intervals,
replicates = 36) and 1013 for Pretty Bay (20.163 SD at 95% confidence intervals,
replicates = 36} Table [ also shows wave exposure indices, beach slope, as well as
granuiometric and other sand parameters. Such lnfonmation is also available for the
menkoring undertaken in 20196, but conld not be presented due to lack of space.

Table 1: Levels of Microplastics (MP: 1.5mm) as found in the five sandy beaches in
August 2015 and as expressed in items/1000 cm® Also shown are wave
exposure ndices, beach slope, grannlometnic and other sand parameters. {(For
further detalls, see key at end of table).

A strandling
Mean igﬁedzan ,WSD

At 10m upshore

Mean /median’ 28D,
{max-min), renlicates

Ghadira Bay (Mellieha}

MP/1000em’ of wet sediment®

136 = {).Sl,[?..QmO B, §

4.03 043, (473,53

Thowmas Exposure Index® 4,13 & 0.98 (4,8-2.5}1.5
Median Slope’ F.6¢10.2-4), 5 EO(3.702315
Medizn size of sapd grains, (€I})$ (0212 -0.534, 3 (G.212-0.5, 3
Sedinient description® Medium, § Mediwm, 3
Sorting Coefficient’ <0.5,5 <0.5,3
Sorting Deseription® Good, 5 Good, 3
Sand Porosity (%) 37.4,1 42.5,1
Permesbility {putfiow cm’/s)"” 4.1 3,1
Golden Bay
MP/1000em’ of wes sediment 394 £2.75(8.1-131, 3 © 3,05 20.83 (4.16-2.22),5
Thomas Exposure Index 6,26 40,17 (54397, 5 )
Median Slope 10.8184.7. N5 1.9(6.8-£.3%, 5
Median size of sapd grains, (D) G212-05). 5 (0.212-063), 3
Sediment deseristion Medium, Medium, 3
Sorting Coefficient <{.5.3 «<0.5,3
Sorting Desoription Good, 3 Goud, 5
Sand Porssity (%} 250, 1 39.0,1

| Permeability (outflow ¢m'/s) 24,1 37.1
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Ghajn Tuffieha Bay

MEDCOAST I7

MP/1000¢m’ of wet sediment

0,72 20,42 (1.4-0.33),

4.93 & 232 (7.2-1.8%,5

Thomas Exposure Index

2

588+ 190(7.8-33), 2

Median Slope

43 (118253 3

2.5,{4.1-0.61.5

Median size of sand grains, (§9

M212-0.35)3

M212-05%3

Sediment description sedium, 3 Medium, 3

Serning Coeffigient <{15, 3 <035

Sorting Description Good, 3 Goad, 3

Sand Porosity (%63 452, 1 40,0, 1

Permeability (outfiow cm’/s) 25,1 23,1
Atstrandline 10m upshore |

5t George's Bay

Mean /median ,=S8D,
(max-min), replicates

Mean fmedian &850,
{max-~rnin}, replicates

MP/1000cim® of wet sediment

7.00 8,19 (16-0),

300£265(6-1),3

Thomas Exposure Index

3
1.26 2098 (1.8-0.1), 3

Median Slope 19.5(21.8-16.6), 3 2.8 3
Median size of sand grains, () (074073 {1.7-40h, 3
Sediment description Cieanule, 3 {ranuleg, 3
Sorting Coefficien: <033 07,3
Sorting Description Good, 3 Moderate, 3
Sand Porosity (%) 38.8,1 34.0,1
Permeability foutflow enr'/s) 1121 3.6, 1

Prettv Bay

MP10O0em of wet sediment

10.814.4(16.7-3.63), 5

3.84£1.18 (4.98-2.51), 5

Thomas Exposure Index

4,19&] 50(5.8-2.8), 5

ivedian Slope

9.6, (10.5-8.1), 3

2, (2803, 3

Median size of sand erains, (@)

{0212-0.5%,5

0.212-05).5

Sediment description

wledium, 3

Mediom, 3

Sorting Coefficient < (3 3 <05, 3
Sorting Deseription Good, 3 Good, 2
Sand Porosity (%) 300.1 4751
Permaability fontflow cm’/s) inl 20,1

keyte Table 1o

Mean or median value as indicated in parameter deseription, followed by standard
deviation and range from maximum to minimnm value mn brackets, and number of
l;eplicmes, the latter being underlined;

" MP= Microplastics of 5-1mm in size;
* Thomas Wave Exposure Index (Thomas, 1936);
';_Median Slope = Median value of slope angles in degraes at sampiing point:
" Granulometry: Median sand grain size classified according to the Udden- Wentworth
Scale (University of New England, 2003),

Sand description;
Sorting coelficient;
Sorring description;
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® Sand porosity expressed as %, i.e. volume of water that could be stored within air
?gacf:s found between the sand granules (Bavon et al, 2012);

Sand permeability, i.e. the ability of a fluid o pass through sand particles (Granlund,
1999).

Table 2: Levels of Microplastics (MP: 1-5mm) in items/1000cm’ of sand
{* See footnote to this table), as found in two sandy beaches, Ghajn Tuffigha
and Pretty Bay at surface snd at 40cm depth, in August and December 201 6.

\ At strandhine 10m upsheore |
Location, date of sampling, Mean £50), (max- Mean,=SD, (max-min},
sand depth of sampling min), replicates replicates

Ghajn Tuffiefla, Aug 2016, 6 cm | 0.43:0.3 8{0.83-0),5 | 4.47+4.40(9.33-0.67),3

Ghajn Tufficha Aug 201640 cn 35 L37=0.31(3.17-0.07),3

Chiajn Tuffieha, Dec 2016 .0 ¢m 0.30£0.67(1.5-03,5 2.07x3.35(8.33-00,3

Ghajn Tuffieha, Dec 201640 em | .2720.38(0,83-0,3 0.90+1.2003-03.5

Pretty Bay, Ang 2016, 0 cm 0.44x0.51(1-0}3,3 2.61x0.26(2.83-2.33),3

Pretty Bay, Aug 2816, 40 cm 0.33=0060(1.33-171,3 | 2.1121.34(3.33-0.67),3

Pretty Bay, Dec 2016, D am 0,330 (0.33-0,33)3 0.89:1.02¢2-00.3

Pretty Bay, Dec 2016, 40 em 0.89+0.77(1.33-0),3 |  L.3321.20(2.33.0)3

* In order to assist in the comparison of opr results with those of other authors,
estimation of conversion factors from 1008 cm” of wet sand to kg of dry sand, for Ghajn
Tuffieha and Pretty Bay has been carried out. These conversion factors were estimatad
o be 1.491 for Gham Tuffiegha Bay and 1.013 for Pretty Bay, For further details, see
text

From the monitoring surveys undertaicen in 20135, it follows that there are
statistically significant differences in the levels of cccurrences of MP in the different
localities (ANOVA, p-value = 0.029), with Pretty Bay and St. George's Bay showing
the highest levels. However, levels in Pretry Bay as monitored in 2016, were much
lower. This suggests that levels of MP in a localliy may vary significantly from year to
vear probably due to varying sand dynamics. For example, Pretty Bay {s within a2 major
harbowr and often exposed to significent dredging operations. The latter observation is
confirmed by the fact that substantially different sand properties and grannlometric
parameters were recorded for sands collected in this same area, in 2015 and 2016, On
the other hand, levels of occurrences of MP at Ghajn Tuffieha (which is relatively
isolated from anthropogenic pressures) have been fovnd to be consigtently low at
strandline pver the two-year period, though levels at [0m upshore and at surface as
monitored in summer were comparable to other localities.
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Levels of oocurrences of MP within the same beach, ofien changed significantly
both berween different transects, at srrandline and upshore (at upshore, being generally
higher than at strandline), as well as with different depths of sand {as monitored in
2016). Higher MP levels recorded at 10 m up-shore as opposed to the strandling, may
due to the contimious disturbance via wave action preventing accumulation of MP at
strandline. Samples taken from a depth of 40 cm confirmed the presence of MP below
the sand surface. MP concentration seemed to be lower at the subsurface at Ghajn
Tuffieha Bay during both seasons however, at Pretty Bay subsurface concentration was
higher during the wet sgason. Acolian transport and the sumounding environment of
Pretty Bay and Ghajn Tufficha {the two localities where subsurface sand was also
monitored} might be a reason for such results.

The levels of occumrence of MP at the two localities monitored both in summer
and then in winter, indicated seasonal changes, such that levels were higher In summer
than in winter (though this difference was not found to be statistically significant). This
may be related to intense beach use during the summer months. The amount of MP
however, right be more directly linked to the dynamics of sandy beaches. Since waves
play an important role in littoral transpost, it can cause MP 10 he deposited and re-
deposited in & similar manner to the movement of sediments (Veerasingam, er al.,
2016). Furthermore, high-steep waves cause a process by which material is moved
offshore with the backwash (destructive waves) whereas low waves having a low
steepness, transfer material onshore with the swash (constructive waves). In a study by
Sammut ef ol in 2017 it was shown that high energy waves were recorded during
winter, Stormn waves have been shown (0 have an association with the onshore and
offshore process. Sediments might be transported fo the backshore by storms {Sammut
et al, 2017).

In fact, in the present study, a negative correlation was found between the levels
of occurrence of MP and the degree of sea exposure (Thomas Exposure Index). The
correlation coefficient was estimated to be -0455, though this was not statistically
significant due to the high level of dispersion of data of MP.

Lomax (2017) reviewed these results comparing them with other published data,
The author concluded that the locally reported levels were generally less than those
reported elsewhere. This was probably due to the fact that other studies included MP
less than lmim in size. Furthennore, the absence of fluvial inputs in Malta, may also
partly explain this. Such inputs can be significant sources of plastic litter including MP
in some countries such as Ttaly (Guerranti et «f, 2017) and Slovenia (Laglbauer ef of,
2014).

Few correlations could be found which are statistically significant between the
levels of ocourences of MP as reported in this study and the various sand properties
monitored. Nonetheless, MP tended to be higher with an elevated slope. More MPs tend
to occur with higher sand porosity, but less so with sand penmesbility.

Characterization of MP found

As already noted, four categories were used for the characterisation of WP ifems
including: colour, size, shape and type. Evidently this produced a huge amount of
numerical data which cannet be fully represented here,



Axiok e al. a7t

Ag resards sizes of MP monitorad, most iterns were within the range of 1-2mm,
making up 50% of the MP recorded in 2015, This suggests that stranded MP tend
fragment tnto smaller pieces, Monetheless, both at Pretty Bay and &t Ghajn Tuffichs, in
2016, other size ranges were significantly present, though at 40cm depth, smaller
fragmesnts of MP tend to ke more abundant. No significant seasonal changes in such
occurrences were evident,

Many iftems of MP recorded were often classified as fagments, which foun a
secondary type of MP resulting fram fragmentation and plastic product degradation. For
example, at Pretty Bay fragments were the most predominant tvpe during both seasens
{61.43 % for summer and $.32 % for winter), This observation is similar o what was
found at Ghain Tufficha Bay since there was alse 2n increase in the fragment type
during winter. Fragments were also located both at the strandline and 10 m up-shore
Moreover, it seems that fragments tend to accurnulate at the subsurface during both
seasons and at both the strandline and 10 m up-shore,

Nonetheless, primary MP in the form of pellets were also quite abundant
especially in Ghajn Tuffieha Bay during summer 2016, where they reached a relative
abundance of 69 % of tems found. Furthermore, pellets (unlike fragments) were mostly
concenirated at 10 m up-shore in both seasons with the highest concentration being
found at the surface layer. It is licely that these plastic pellets are not released from local
land-based sources, but tather from ses-based sources or ar least from abroad, In facr,
the abundance of such pellets st Ghajn Tufficha, which s relatively free flom
anthropogenic pressures, and remote from industrial activiries, confirm this.

In general, during monitoring surveys undertalcen in 20135, the main observed
MFP m all sites were of low density polyethylens (LDPE-29 %) and high density
polyethylene (HDPE-21%), followed by polystyrene (PS-20%) The polystyreng MP
found are foamed plastic which is referred to as expanded polystyrene (EPS). This high
occurrence of polyethyiene is sunilar to that recorded by other studies focusing on the
dentification of MP. However, polypropylene (PP) was mentioned (Gutow et al,, 2012)
as another commonly ocewrring type of MP, which was not enlisted as one of the MP
types identified in this study. This is considered as a limitation of the present study,
since the identification methed used does not provide a high level of accuracy, deally,
infrared spectroscopy should be used to identify the chemical nature of these MP.

Int the surveys undertaken in 2014, for Pretty Bay and Ghajn Tufficha, HDPE
was tlie most common plastic material observed at both bays and duving both seasons
{with % relative frequencies exceeding 40%). At Ghain Tulfizha Bay, this was followed
by polypropylene and LDPE which were associated with pellets. On the other hand, at
Pretty Bay. paint fragments was the second inost frequent material observed. Such
frapments may be released from ship hulls during ship maintenance occuring at
Marsaxlokk Harbour, where this bay is located. Furthermore, the occurrence of paint
increased from summer to winter, In addition, at Pretty Bay, clothing accounted for 19
% of materials collected whereas it was not recorded during the winter. This might be
dug to the higher number of beachpeers during the summer period.
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As regards the colours of MP recorded, blue, white, cream and opaque are the
four colowrs which were mostly abserved within the sites sampled {gach being recorded
in excess of 15% of the total items).

Al seq water and air blanks never showed any evidence of MP,

Conpclusions

The present study is the first atternpt in monitoring MP {1-3mm), in five local
sandy beaches in an extensive manner, using standardized MSFD protocols, in Malta.
Furthermore, two local beaches were monitored for MP in different seasons and at
surface as well as subsurface {-40cm) levels. Most other studies rarely extend over more
tharl one season, and nonnally focus enly on MP at surface.

Land-based anthropogenic factors are most likely to be the major contributors to
the occurrence of MP on local sandy beaches, These include: frequency of use of the
beach, commercial and industrial activity in the area and sources of waste run off This
is confirmed by the fact that the two bays, which are located in the midst of intense
urban activities, had the highest levels of MPs. Most of such MP were of a secondary
type resulting from fragmentation of primary plastic products (being moestly composed
on polyethylene) and paint fragients. On the other hand, levels of MP in ‘wbanized
beaches much depend on operations both on the beach itself (ncluding beach cleaning)
as well as out at sea such as dredging activities in port areas. This was well {flustrated in
Pretiy Bay, located within Marsaxioklk Harbour, where sedirnent properties as well as
tevels of MP were found to change substantially both seasonally, and annually,

On the other hand, bays which are more remote from urban activities, may often
welude primary MP such ax production pellets, which within the local context are
evidently derived irom sea-based sources or from transport from other neighbouring
coumiries, At the same time, the more a beach iz exposed to oper sea conditions the less
it usually tends to have secondary MP resulting from fragmentation.

On the two beaches which were monitored at 1wo different seasons, levels of
MP tend io decrease from swmmer 1o winter probably due 0 lower levels of
anthropogenic factors but also because of erosion and accretion periods as part of the
gquilibrium coastal profile as well us storms.

MP levels were ofter higher at 10 m vp-shore when compared 1o the strandime
especially W some bays. Sampies taken from a depth of 40 em confinned the presence
of MP below the sand surface, MP concentration seemed o be lower at the subsurface
at Ghajn Tuffieha Bay during both seasens however, at Pretty Bay subsurfuce
concentration was higher during the wat season. Acolian transport and the surrounding
environment of both bays may explain such results.

MP levels recorded in the present two vewr study tend fo be lower when
compared with other countries, This might be due to a Jacik of fluvial nputs in the
Mhaltese islands, and fo organised and regular beach clean ups. The general profile of the
WP found locally (size, colour, shape and type) is similar to that reported elsewhere.
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