
PROTOCOL FOR MICRO- AND MACRO-
PLASTIC SURVEYS IN THE FRAMEWORK OF 

THE BLUE ISLANDS PROJECT

Michaël Grelaud and Patrizia Ziveri

Institute of Environmental Science and Technology (ICTA)
University Autonomous of Barcelona (UAB), Spain



What are the main objectives and tasks?

What is marine litter?

What is the difference between micro-plastics and macro-plastics?

What do the surveys consist of?

What about safety?

Any recommendations before starting the marine litter surveys in the selected beaches?

What is the procedure for the marine litter surveys on the selected beaches?

What are the “Questionnaire”, “Survey form” and “Photo-guide” documents?

What is the general procedure?

How to define the sampling unit?

How to work on transects?

How to complete the survey form?

What is the procedure to collect sand samples on the selected beaches?

What is the procedure to sample surface waters off the selected beaches?

What is the procedure to collect sediment samples off the selected beaches?

What should be sent to the UAB?

What material is needed?

When will be conducted the surveys?

Outline:



 The main objective is to assess the dynamics of micro- and macro-plastics in highly touristic coastal areas of 9
islands of the Mediterranean Sea (Cyprus, Mykonos, Crete, Malta, Rab, Sicily, Sardinia, and Mallorca).

Main tasks: to collect, characterize and quantify micro- and macro-plastics found on 3 selected sites of the 9
islands at different periods of the year.

 The monitoring will be conducted on sandy beaches, in the surface waters off the selected beaches and in the
sediment off the selected beaches with the participation of partners and local actors.

What are the main objectives and tasks?

Figure 1: Drawing showing the different types of
surveys that will be conducted during the
project. On land the selected beaches will be
monitored periodically for marine litter
(including micro- and macro-plastics). At sea, off
the selected beaches, surface water samples and
sediment samples will be collected periodically,
mainly for micro-plastics.



What is marine litter?

“The marine litter is defined as any persistent, manufactured or processed solid material discarded, 

disposed of or abandoned in the marine and coastal environment.” UNEP

Figure 2: Marine litter collected on a transect (<40m2) at McKenzie Beach (Cyprus, 18/01/2017). Cigarette 
butts, candy wrappers, paper, bottle caps, glass... All these items constitute the marine litter. 

Note: The project focuses on micro- and macro-
plastics; then why is it necessary to collect all
the marine litter?

If only the micro- and macro-plastic items were
collected, it would be impossible to know which
proportion of the total waste they represent.
During the surveys it is then necessary to collect
all the marine litter.



What is the difference between micro-plastics and macro-plastics?

The micro-plastics might be defined as any plastic particles – fragment, fibres and granules – less than 5 mm to 1 µm in size.
Micro-plastic is defined as any piece of plastic less than 5 mm in size along its longest dimension.

The macro-plastics might be defined as any plastic particles greater than 5 mm in size.

Figure 3a: Marine litter collected on McKenzie Beach (Cyprus, 18/01/2016). The
macro-plastic items are shown in the red boxes. The micro-plastic particles are shown
in the green box. The black bar gives the scale.

Figure 3b: Zoom showing the difference between
micro- and macro-plastic particles found on McKenzie
Beach. The black bar gives the scale.

Note: by definition, the term
“micro-plastic” covers a wide
range of sizes (5mm - 1µm).
The bigger particles are
visible, while the smallest are
not. This is why 5 samples of
sand will be collected during
each survey to quantify and
characterize these invisible
micro-plastic particles.



What do the surveys consist of?

In the framework of the BLUE ISLANDS project, 4 types of monitoring will be conducted to quantify and characterize the
amount of marine litter (including both micro- and macro-plastics) found on selected beaches, and in the surface waters and
sediments off these beaches:

- A survey of the marine litter will be conducted periodically on a fixed 100m portion of the selected beaches (Fig. 4)
- On each beach 5 samples of sand will be collected for the “invisible” micro-plastic survey (Fig. 4)
- Surface waters off the selected beaches will be sampled for the micro-plastics (Fig.5)
- Surface sediment off the selected beaches will be sampled for the micro-plastics (Fig. 5).

Figure 4: Drawing showing the disposition of the survey for marine litter and and the
collecting sites for the “invisible” micro-plastics.

Figure 5: Drawing showing the disposition of the survey for both surface waters and
sediment sampling. Important: The drawing is not to scale; water and sediment sampling
will be conducted in allowed zones.



What about safety?

During the surveys: never put yourself in danger !!

- Check the forecast before the survey.

- During the summer, don’t work during the warmest hours of the day.

- Be careful with pieces of glass.

- A minimum of two people should work on remote beaches.

- Dangerous or suspicious looking items, such as ammunition, chemicals and medicine 
should not be removed: instead inform the police or authorities responsible.

- Animals...



Any recommendation before starting the marine litter surveys in the selected beaches?

Before starting the monitoring of the selected beaches, it is important to complete the Questionnaire form.

It is important to know when and how (if applicable) the beach is cleaned.

If the beach is subjected to any cleaning activities, the surveys have to be conducted before the cleaning takes place.
For example, if a beach is cleaned everyday during summer in the evening, the survey will be done in the morning.

This protocol has been adapted for BLUE ISLANDS from the OSPAR1 Guideline for monitoring 
marine litter on beaches.

From the OSPAR Guideline, 3 documents have been adapted for BLUE ISLANDS:
- The Questionnaire form,
- The Survey form and
- The Photo guide

1 http://www.ospar.org/documents?v=7260

http://www.ospar.org/documents?v=7260


What is the procedure for the 
marine litter surveys on the 

selected beaches?



What are the “Questionnaire”, “Survey form” and “Photo-guide” documents?

The Questionnaire form has to be completed once for all the selected beaches.

In this form, the national coordinator will have to give some important 

information concerning each beach, such as:

- The name of the beach, its location, its general characteristics (total length, 

width, slope, composition...),

- The usage of the beach (local people, swimming, fishing...),

- The distance to the nearest town, its size, its seasonal population...,

- The presence of any food/drink outlets on the beach (seasonal or not),

- The distance to the nearest river mouth, shipping lane, harbour, discharge 

of waste water...,

- The cleaning activities performed on the beach and,

- Any other comments relevant for the purpose of the surveys.



What are the “Questionnaire”, “Survey form” and “Photo-guide” documents?

Survey form Photo guide

The Survey form:
In this document, the surveyors will
have to complete all the information
concerning a specific survey, such as the
weather conditions, whether stranded
animals were found or if a particular
event took place on the beach.

All the items found on the beach during
the survey will be reported in this form.

The photo guide:
In this document, the surveyors will find
the most common items found on
beaches. The items are divided into 12
categories: Plastic – polystyrene,
Rubber, Cloth, Paper – cardboard, Wood
(machined), Metal...

The item codes are the same in the 2
documents.



What is the procedure for the marine litter surveys on the selected beaches?

• For the very first survey of each selected beach, complete the Questionnaire form and define the 100m sampling unit.

• Before starting the survey, walk along the sampling unit to roughly evaluate the amount of litter. Pay particular attention to
“visible” micro-plastic particles (<5mm) and cigarette butts.

• Start collecting the marine litter: each item found will be put into a collection bag, with the exception of “visible” micro-
plastic particles that will be collected in a separate bag. Each item found will be reported in the Survey form. We
recommend that surveyors work in pairs, one collecting the items and the other one completing the Survey form.

• If an item does not appear in the Survey form and the Photo-guide, take a picture of it (with a scale such as a pen, a
coin...), report it in the “Other item box” of the Survey form with reference to the photo.

• If during the first inspection before starting the survey, “visible” micro-plastic particles and cigarette butts are numerous
(>5-10 per m2), then at least one surveyor should only collect these items in 2 separate collection bags along ±1.5m of
width transects. Meanwhile at least 2 other surveyors will collect all the other items. Once the other surveyors have
finished to collect all the items they will help with the “visible” micro-plastic particles and cigarette butts.

• The survey ends when all the items present on the sampling unit were collected.

• Finally, dispose of properly the collected items with the exception of the “visible” micro-plastic particles.



Questionnaire form Define sampling unit

Quick inspection of the sampling unit

Lot of micro-plastics and/
or cigarette butts?

Yes No

At least 1 surveyor collects the
micro-plastics and cigarette butts
along transects of 1.5m of width.
The micro-plastics are collected
separately in a zip lock bag.

The surveyors work in pairs
collecting all the litter found on the
sampling unit. The micro-plastics are
collected separately.

Surveyors work in pairs and collect
all the other items on the sampling
unit. When done, they help on the
transects.

First survey on the beach Yes

No

Two groups

The item is well identified on the survey form

Yes No
Report the number of items
found in the corresponding box

Can it be assigned to one of the 12 categories?

Report it in the corresponding
box (48, 53, 67…)

NoYes

Report it in box 111 (Other)

When needed, provide a short description, the
identifying number (48, 53, 111…) and if relevant the
reference of the photo taken for identification

All the collected items are disposed of
properly, with the exception of the
micro-plastics.

Questionnaire, survey form and micro-
plastics to be sent to Barcelona

What is the procedure for the marine litter surveys on the selected beaches?

Diagram showing the procedure to
conduct the marine litter on the selected
beaches, including the collection of
“visible” micro-plastics.



What is the procedure for the marine litter surveys on the selected beaches: how to define the sampling unit?

• The sampling unit is a fixed section of 100m covering the whole area between the water edge and the back of the beach.

• The surveyors are free to choose on which part of the entire beach the sampling unit will be defined.

• We recommend to use permanent reference points to ensure that exactly the same site will me monitored each time.

• Report the coordinates of the start and end points on the Questionnaire and Survey form (from GPS or smartphone).

• The distance between the start and end points can be measured with a decametre, a GPS or smartphone apps.

Figure 6: Drawing showing the disposition of the survey for marine litter. Figure 7: Example of a sampling unit on McKenzie Beach (Cyprus).



What is the procedure for the marine litter surveys on the selected beaches: how to work on transects?

If the amount of cigarette butts and/or “visible” micro-plastics is high (>5 – 10 per m2), we recommend at least one surveyor

to work on transects of ±1.5m width from the back of the beach to the water edge. In this case the surveyor will only focus

on these 2 specific items and collect them in separate bags. The “visible micro-plastics will be collected in a labelled zip-lock

bag. At the end of the survey, the surveyor will have to report on the Survey form the number of items found.

Note: Meanwhile, the others surveyors will
collect the rest of the marine litter, with the
exception of these 2 specific items, on the
sampling unit. Once all the other items are
collected, the other surveyors will help
with the transects.

Figure 8: Procedure to collect cigarette butts and “visible”
micro-plastics on the sampling unit. This is applicable only if
the amount of these 2 items is high (>5 – 10 per m2).

McKenzie Beach (Cyprus)
MP

18/01/2017
Sample code

Day of the
sampling

Name of the
beach and island

Labelling of the zip lock bag:



An example of what was found on a transect (1.5x25m) along McKenzie Beach
Collection time: ±15 min Number of surveyors: 1

Plastics – polystyrene: Number of items
• Plastics/polystyrene pieces <0.5cm: (117b): 7
• Plastics/polystyrene pieces 0.5-2.5 cm (117a): 9
• Plastics/polystyrene pieces 2.5-50 cm (46): 1 
• Caps/lids (15): 1
• Crips/sweet packets and lolly sticks (19): 1
• Straws (22): 1
• String and cord (diameter <1cm) (32): 1

Paper – cardboard:
• Cigarette butts (64): 62
• Other paper items (67): 7

(1 disposable tissue + 6 unidentified)

Metal:
• Bottle caps (77): 5
• Other metal piece <50 cm (89): 2 

(1 button cell battery + 1 unidentified)

Glass:
• Other glass items (93): 4 (unidentified)

Pottery – Ceramics:
• Construction material (94): 1 (unidentified)
• Other ceramic/pottery items (96): 1 (unidentified)

Total: 103 items

Figure 10: Marine litter collected on a transect at McKenzie Beach (Cyprus, 18/01/2016). The numbers refer to the codes of the Survey and Photo-guide forms. On the right, the list of
items found (the bold underlined numbers refer again to the codes of the Survey and Photo-guide forms), which will be reported in the Survey form.

What is the procedure for the marine litter surveys on the selected beaches: how to complete the survey form?



Plastics – polystyrene: Number of items
• Plastic/polystyrene items (0.5-2.5 cm)(117a): 18 
• Drinks (bottles, containers and drums)(4): 1
• Caps/lids (15)(*): 6
• Crips/sweet packets, lolly sticks (19): 4
• Straws (22): 13
• Toys and party poppers (20): 2
• Cups (21): (1 cup and 1 plastic plate) 2
• Strapping band (39): 1
• Plastic/polystyrene pieces (2.5-50 cm)(46): 3

Rubber:
• Other rubber pieces (53): (diving mask strap) 1

Cloth:
• Other textiles (59): 5 (unidentified)

Paper – cardboard:
• Cardboard (61): 1
• Other papers items (67): 10 (unidentified)

Metal:
• Food cans (82): 1
• Bottle caps (77)(+): 4

Pottery – Ceramics:
• Construction material (94): 1

Other polluants:
• Other (111): (roofing material x2 and 1 orange skin) 3

Total: 76 items

Figure 11: Marine litter collected on a large surface of McKenzie beach (Cyprus, 18/01/2016). The numbers refer to the codes of the Survey and Photo-guide forms. On the right, the list of
items found (the bold underlined numbers refer again to the codes of the Survey and Photo-guide forms) which will be reported in the Survey form.

An example of what was found on about 1/5 of the 100m sampling unit of McKenzie Beach (±500m2)
Collection time: ±20 min Number of surveyors: 1

What is the procedure for the marine litter surveys on the selected beaches: how to fill the survey form?



What is the procedure for the marine litter surveys on the selected beaches: how to fill the survey form?

Note: in the Survey form some items (list below) require short

description in the “Other item box” (last page of the form).

When relevant, it is recommended to provide a picture and its

reference (for further identification).

48 (other plastic/polystyrene items)

53 (other rubber pieces)

59 (other textiles)

67 (other paper items)

74 (other woods<50cm)

75 (other woods>50cm)

89 (other metal piece <50cm)

90 (other metal piece >50 cm)

93 (other glass items)

96 (other ceramic/pottery items)

102 (other sanitary items)

105 (other medical items)

111 (other).

In this example, a short description of the items highlighted in red have to be
reported in the “Other item box” of the Survey form. Don’t forget to provide
the reference number of the item (67, 89...) and the reference of the picture
(when needed).



What is the procedure for the marine litter surveys on the selected beaches: how to fill the survey form?

In this example, a short description of the items highlighted in red have to be 
reported in the “Other item box” of the “Survey” form. Don’t forget to provide 
the reference number of the item (67, 89...) and the reference of the picture 
(when needed).

From the example on the right, the “Other item box” has been completed with all the items requiring some specifications. Note for 
the roofing material (111) the reference of the picture taken is given in red.



What is the procedure to collect 
sand samples on the selected 

beaches?



What is the procedure to collect sand samples on the selected beaches?

Figure 12: Drawing showing the disposition of the sediment samples on the sampling unit (left). On the right, the high water mark is the limit between the wet and the dry sand.

The sand samples will be collected during the marine litter survey within the sampling unit. Each one consists of ±1 litre of sand.

A total of 5 samples will be collected from the middle of the beach (3) and in the high water mark zone (2) (Figure 12).

The samples will be stored in clean glass jars with specific labelling (including the name of the beach, the island, the reference of

the sample and the coordinates of the sampling site).

Note: Although it is not necessary to sample the exact same position during each survey, it is recommended to keep the
samples evenly distributed on the sampling unit as shown of figure 12.



Massos A., 2015 Note: It is strongly recommended to wear cotton clothing
to reduce risk of contamination from micro-plastic fibres
from surveyors’ clothing. In case you are not sure of the
material of your clothing it is possible to “sample” them
for comparison with what will be found in the sample: for
each of the clothing articles, collect a sample of fibres by
putting a piece of tape on it. Store the “sample” in a zip
lock bag (with the name of the beach and the day of the
sampling) and ship it with the sand samples to Barcelona.

McKenzie Beach (Cyprus)
HWM1

18/01/2017
34°53’16.99N
33°38’14.43E

Name of the beach and island
Sample code
Day of the sampling
Coordinates of the sample (in “deg, 
min, sec” or in decimal degrees)

What is the procedure to collect sand samples on the selected beaches?

Samples are removed from the top 2-3 cm within a 20x20cm quadrat (made of wood or metal) with a metal trowel (or 
a table spoon) and stored in clean glass jars. Each sample needs a specific label.

Labelling the glass jars:
- With the sea to your back, the samples reference 
from the middle of the beach are from the left to the 
right MB1, MB2 and MB3.
- With the sea to your back, the samples reference 
from the high water mark zone are from the left to 
the right HWM1 and HWM2.



For the sand sampling, the sample will be stored in a clean glass jar. Any jam jar of 1L can be used.

It is still necessary to clean the jars before using them to collect the samples, to avoid any contamination.

The day before the survey, rinse thoroughly the jars in a water bucket.

Let them dry upside down over night open on a dish drainer (don’t put them on a towel, again to avoid contamination). 

On the day of the survey, close them. They are ready. The jars will be open only to collect the samples.

What is the procedure to collect sand samples on the selected beaches?



What is the procedure to 
sample surface waters and 
surface sediment for micro-

plastics?



What is the procedure to sample surface waters off the selected beaches?

The surface waters off the selected beach will be sampled using a manta net (mesh size <250 µm) dragged by a boat.

All the particles larger than the mesh size present at the surface will be collected by the net.

The net will be deployed along one or more transects parallel to the selected beach.

The transect should cover the total length of the selected beach (not only the sampling unit).

The surface waters will be sampled during 30 minutes at a speed of 2-3 knots representing a distance of 1.8 to 2.9 km.

The number of transects will depend of the total length of the selected beach.

Once the surface waters are sampled, the material collected is stored in identical clean glass jars as for the sand sampling 
with 70% ethanol.

The samples will be shipped to the UAB for analysis.



Manta net (<250 μm mesh size) Deploy the manta net from the side of the vessel
to avoid collecting water affected by turbulence

Move in one straight direction at 2-3 kn for 30
min.

Rince the manta net thoroughly from the
outside and from top to bottom (to
concentratate particles) with sea water.

Safely remove the cod end. Rinse thoroughly the cod end from the outside.

What is the procedures to sample surface waters off the selected beaches?

From Kovač Viršek et al., 2016 Video: https://www.jove.com/video/55161/protocol-for-microplastics-sampling-on-sea-surface-sample



McKenzie Beach (Cyprus)
SWS

18/01/2017
1/2

Name of the beach and island
Sample code (Surface Sediment Sample)
Day of the sampling
If more than 1 jar is needed: 1/2 for the first jar 
and 2/2 for the second.

Sieve the water collected (same mesh size as 
the net).

Pour the rest of the sample through the sieve 
(until no particles remain inside). 

With a funnel, rinse the sieve into a glass jar 
with 70% ethanol. Close and label the jar.

From Kovač Viršek et al., 2016 Video: https://www.jove.com/video/55161/protocol-for-microplastics-sampling-on-sea-surface-sample

What is the procedures to sample surface waters off the selected beaches?

Note: If the total length of the beach is more than 2km, then only one transect is needed. If the total length of the beach is 
less than 2 km then at least 2 transects should be considered. In any case for each transect, the initial and final coordinates 
as well as the deploying time are reported on a table sheet. 

Labelling of the glass jars:



Eckman grab

What is the procedure to sample surface sediments off the selected beaches?

The surface sediment samples will be collected at the same time as the surface waters.

For each selected beach 1 to 2 surface sediment samples will be collected per year.

The samples will be retrieved using a sediment grabber (such as Eckman grab or Van Veen grab).

The coordinates of the sampling site will be reported as well as the water depth (if possible).

The sediment should be soft (sand or mud).

The samples will be stored is identical glass jars as for the sand sampling and the surface water sampling. One or more 
glass jars may be needed, depending on the volume of sediment retrieved. At least 1L of sediment is needed.

Van Veen grab

McKenzie Beach (Cyprus)
SSS

18/01/2017
1/2

34°53’16.99N
33°38’14.43E

Name of the beach and island
Sample code (Surface Sediment Sample)
Day of the sampling
If more than 1 jar is needed: 1/2 for the 
first jar and 2/2 for the second.
Coordinates of the sample (in “deg, min, 
sec” or in decimal degrees)

Labelling of the glass jars:



What should be sent to the UAB?



For the marine litter survey (for each selected beach):

- The survey forms of each surveyor (a scan/picture can be sent by email)
- The labelled zip lock bag with the “visible” micro-plastics

For the sand samples (for each selected beach):

- The labelled glass jars

For the surface water samples (for each selected beach):

- The labelled glass jars
- The table sheets with the initial and final coordinates/times of the sampling

For the surface sediment samples (for each selected beach):

- The labelled glass jars
- The coordinates of the sampling site.

What should be sent to the UAB?

The samples have to be shipped to:
Michaël Grelaud
Institute of Environmental Science and Technology (ICTA),
Universitat Autònoma de Barcelona,
ICTA-ICP, Edifici Z, Carrer de les columnes,
E- 08193 Bellaterra, Barcelona, Spain michael.grelaud@uab.cat



What material is needed?



What material is needed?

For the marine litter survey and sand sampling:

- The survey form and the photo guide
- Clip-borads
- Pen/permanent film marking pen
- Collection bags/zip lock bags (for the “visible micro-plastics)
- Small ruler (for the “visible micro-plastics)
- Camera/smartphone (to take pictures for identification)
- GPS/Smartphone (free apps can be downloaded to get 

coordinates and distances such as “My GPS coordinates” 
and “GPS Odometer” from GPS Tool for Android for 
example)

- Decameter
- 1 litre clean glass jars (5 per beach and per survey)
- 1  metal trowel/table spoon (with no coating)
- 1 quadrat of 20x20 cm made of wood or metal.
- Scotch tape
- Appropriate clothing and footware (cotton if possible)
- Hat
- Sunscreen
- Wet weather gear
- Water and food
- First aid kit

For the surface water samples and surface sediment 
samples (apart the boat and specific devices):

- Pen/permanent film marking pen
- Clipboards and paper
- GPS (if not available on the boat)
- 1 litre clean glass jars (number will depend on the amount 

of particles caught by the net and the amount of sediment 
retrieved with the grab)

- 1 20cm of diameter sieve with the same mesh size as the 
manta net

- 1 funnel
- 70% ethanol
- Appropriate clothing and footware



When will be conducted the surveys?



Surveys Sites
2017 2018 2019
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When will be conducted the surveys?

Here is the schedule for each type of survey during the 3 years of the project:

Site 1: High touristic beach Site 2: Beach used by locals Site 3: Remote beach


