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Executive Summary
The Volvo Ocean Race Science Programme has brought together an elite scientific consortium to capture

data that will contribute to a better understanding of the world’s ocean and climate.

There are three elements to the programme:

• onboard sampling of oceanographic variables and microplastics concentrations;

• scientific drifter buoy deployment;

• sharing of boats’ meteorological measurements.

Environmental and oceanographic data from onboard sampling, scientific drifter buoys and meteorological

measurements will contribute a vast amount of data especially from critical data-sparse areas to improve

the reliability of forecasts and simulation predictions relating to storms, weather, climate and ocean health.

The potential to model the data in combination with ocean current information will provide an exceptional

insight into where plastic pollution is originating and accumulating as an area’s microplastics’ burden will be

related to both local sources and long-range transport via ocean currents.

Most notable to date are the preliminary results from samples collected by the Turn the Tide on

Plastic boat that have confirmed microplastics to be present in all samples analysed, even those

from the remote Southern Ocean.

Preliminary results show the highest levels of microplastics recorded by the Volvo Ocean Race study so far

in European Atlantic waters off the coasts of Spain and Portugal, where the average level was 307 particles

of microplastics per cubic metre.

In the western Mediterranean recorded levels were next highest at 280 particles per cubic metre.

Levels of 152 particles per cubic metre were recorded off the southeast coast of South Africa and 115

particles per cubic metre off the south coast of Australia.

Collaboration, Funding 

and Support
The onboard sampling component of the science programme is a collaboration between Volvo Cars,

Cluster of Excellence Future Ocean Kiel, GEOMAR, SubCtech GmbH, bbe Moldaenke and Turn the Tide

on Plastic crew. A second sampling unit was fitted to the AkzoNobel boat to provide a second sampling

boat proceeding from Auckland (Leg 7). Volvo Cars is funding the onboard equipment through profits from

the sale of their Cross Country Volvo V90 Ocean Race edition cars.

The scientific drifter buoys are part of the National Oceanic and Atmospheric Administration’s (NOAA)

drifter programme.

The sharing of meteorological data measured from the boats is part of a pilot project developed by

JCOMM (Joint technical Commission for Oceanography and Marine Meteorology, WMO – IOC1) partners.

These organisations are brought together by the Volvo Ocean Race sustainability programme, in order

to increase Ocean knowledge, pioneer a new area of data collection and advance the technology of

instrumentation in order to contribute to create a global map of standardised data, specifically in the area of

Microplastic concentration.
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Ships of Opportunity
The major value of the programme lies in the unique opportunity that the race route presents for gathering

data in areas otherwise hard to access for data collection.

The ocean is seriously under-sampled and the lack of data is most notable in remote areas outside of

routine shipping routes and at locations difficult and expensive for scientific surveys to reach.

The extent of microplastics pollution in the world’s oceans is largely unknown. It is estimated that data

exists for just 1% of microplastics that are present in the sea and these data are primarily for the surface

layer, beaches and in areas relatively close to land.

The Volvo Ocean Race provides an exceptional opportunity to directly sample remote areas and to shed

light on the global scale and geographical distribution of microplastics pollution in the ocean.

The lack of actual measurements of environmental and oceanographic variables in data-sparse areas

affects the reliability of forecasting and modelling simulations. For some variables remote sensing (via

satellites) can be used, but for predictions to be accurate satellite measurements need to be validated by

real measurements. The contribution of Volvo Ocean Race scientific data to more accurate future storm,

weather, climate and ocean health predictions is immense.

Volvo Ocean Race boats are ideal ‘ships of opportunity’ for scientific data collection.
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What is being measured?

The sampling devices onboard our race boats Turn the Tide on Plastic (from Leg 1) and onboard Team

AkzoNobel (from Leg 7), combine two units sampling:

• Partial pressure of carbon dioxide (pCO2)

• Sea Surface Temperature (SST)

• Sea Surface Salinity (SSS)

• Chlorophyll a

• Microplastics

How are we doing this?

When sea water is being pumped to provide the boat and crew’s water, typically for one hour every 20

hours, the ‘underway’ is sampled. The critical task of carrying out the onboard sampling is completed by

Turn the Tide on Plastic Boat Captain Liz Wardley. Boat Captain Nicolai Sehested and Onboard Reporter

James Blake will be responsible for sampling on AkzoNobel.

The water is taken from just below the ocean surface with the exact depth depending on the heel of the

boat.

This is significant as most previous research on microplastics has focussed on sampling the surface of the

water.

The microplastics sampling unit incorporates a filter system with up to three filters that are changed

every two days.

The filters capture microplastics and at each race stopover GEOMAR scientists from Germany recover

them for analyses in their Kiel laboratory.

The OceanPack™ RACE unit has sensors that record in-situ measurements of oceanographic variables.

For further information on the relevance of these oceanographic variables refer to Read More

about Oceanography below
Photo © Volvo Ocean Race
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Pioneering microplastics analyses

Dr Sören Gutekunst, of GEOMAR Institute for Ocean Research analyses the microplastics samples at a

laboratory in Kiel, Germany using a pioneering prototype system (developed by bbe Moldaenke) to quantify

microplastics levels.

A holographic camera measures the size of particles and a RAMAN spectroscope identifies which particles

are plastic. The process, although still quite time-consuming (6 hours per filter), is considerably more

efficient and less subjective than manual analyses using a microscope and has the potential to establish a

standard for microplastics sampling.

Sharing data

Microplastics findings will be published and submitted after complete analyses to the Pangaea data

repository (https://www.pangaea.de/) and the Transboundary Waters Assessment Programme TWAP

(http://onesharedocean.org).

Volvo Ocean Race CO2 data will be submitted to fill significant gaps in the Surface Ocean CO2 Atlas -

SOCAT (www.socat.info/) - and from there will be available to scientists for modelling purposes.

The surface ocean salinity and temperature data will be submitted to the Coriolis real-time data centre

(www.coriolis.eu.org/) and to the Surface Ocean data centre (GOSUD - www.gosud.org/) to be made

available for modelling.
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Preliminary results
Provided by Dr Toste Tanhua and Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean

Research Kiel with support from Cluster of Excellence – The Future Ocean

Leg 1: Alicante to Lisbon

Leg 2: Lisbon to Cape Town

Leg 3: Cape Town to Melbourne

Leg 4: Melbourne to Hong Kong

Unprecedented microplastics dataset

The Volvo Ocean Race microplastics data analysed to date give a unique synoptic picture of the

distribution of microplastics in the oceans.

It represents a remarkable dataset given the extensive coverage of previously unsampled ocean and the

fact that the data from different areas are comparable, having been measured in a consistent way using a

single sampling unit. A dataset like this is unprecedented.

Interpreting data

Any results presented here are preliminary and are essentially a summary of the data values measured so

far.

It is premature at this stage to attribute the microplastic levels recorded entirely to either local sources or

long-range transport as microplastics concentration will be related to average surface currents.

To examine this a project is being initiated with ocean modellers at GEOMAR to combine microplastics data

with surface current modelling to attempt to ‘back track’ the origin of the plastic pollution.

Photo © Volvo Ocean Race



volvooceanrace.com



volvooceanrace.com

Preliminary results - Microplastics

Provided by Dr Toste Tanhua and Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean

Research Kiel with support from Cluster of Excellence – The Future Ocean

Microplastics detected in all areas

Overall the most important fact is that microplastics were detected in samples from all areas including the

remote sections of the race route in the southern Indian Ocean, thousands of kilometres from any major

landmass (refer to the map in Figure 1 below). Also, as illustrated in the map there are areas with

noticeably higher concentrations of microplastics. Modelling of the microplastics distribution based on

ocean current movements will provide a better insight into the areas where microplastic pollution originates

and accumulates.

Photo © Volvo Ocean Race

Figure 1: Map illustrating preliminary microplastics data (particles per m3) from samples 

collected by Turn the Tide on Plastic during Volvo Ocean Race legs 1, 2, 3 and 4

© Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean Research Kiel
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Preliminary results - Microplastics

Provided by Dr Toste Tanhua and Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean

Research Kiel with support from Cluster of Excellence – The Future Ocean

Leg 1 and prologue | Mediterranean & inshore 

North Atlantic

The highest relative microplastics levels along the race route so far have been recorded west of the Strait

of Gibraltar, i.e. in the North Atlantic off Spain and Portugal (averages of 180 particles/m3 and 307

particles/m3), and in the western Mediterranean Sea (280 particles/m3). Refer to the map in Figure 2

below which includes also preliminary results recorded during the race prologue.

Levels decreased with distance from land but were still as high as 136 particles/m3 in the North Atlantic

southwest of Iberia.

The adjacent coast is heavily populated and the route sampled coincides with major shipping routes and

strong currents.

It is worth noting that the surface waters in the Mediterranean mainly have an origin in the Atlantic so that

the high microplastics concentrations off Portugal and southern Spain are likely to have originated to the

north rather than from the Mediterranean.

Photo © Volvo Ocean Race

Figure 2: Map illustrating preliminary microplastics data (particles per m3) from samples collected 

by Turn the Tide on Plastic during Volvo Ocean Race legs 0, 1 and 2

© Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean Research Kiel
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Preliminary results - Microplastics

Provided by Dr Toste Tanhua and Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean

Research Kiel with support from Cluster of Excellence - The Future Ocean

Leg 2 | Atlantic

Progressing offshore and south through the Atlantic, microplastics levels ranged between 11 and 32

particles/m3 with a relative increase to 57 particles/m3 closer to the coast of South America and in an area

with potentially relatively strong surface currents.

Advancing south and east across the southern Atlantic average levels of 11 particles/m3 were measured

until the approach to African mainland when average concentrations increased to 63 particles/m3. The

latter may reflect proximity to land and/or concentration of microplastics due to currents.

The relatively higher microplastics concentration southeast of Cape Town, 152 particles/m3, is likely to have

partly originated further north as the strong Aguhlas current flows from the northern part of the Indian ocean

and south past the South African coast.

Leg 3 | Southern Indian Ocean

The race leg between Cape Town and Melbourne was particularly significant as it traversed remote waters

of the southern Indian Ocean and provided an especially unique opportunity for sampling.

The data showed that microplastics particles are present even in these remote areas albeit at low

concentrations in places - 4 particles/m3 southeast of Africa, but surprisingly as high as 41 particles/m3

further east and at the lowest latitude sampled along the race route to date (latitude 45.5 degrees south).

This is likely related to currents or gyres in the area that concentrate relatively high densities of

microplastics delivered from areas further north.

As Leg 3 progressed closer to the Australian coast and through the Great Australian Bight microplastic

levels increased – 114/115 particles/m3 – reflecting proximity to mainland and associated anthropogenic

impacts, although some of the microplastics density in these samples was likely due to materials

transported by prevailing currents from the northern Indian Ocean or Indonesian archipelago.

Leg 4 | Tasman Sea, Coral Sea, South China Sea

As the race progressed on Leg 4 from Melbourne to Hong Kong the average levels recorded were 87

particles/m3 off the southeast coast of Australia and 39 particles/m3 progressing north off Australia’s east

coast.

Levels decreased further offshore to 20 and 23 particles/m3. The area off Nauru and the Solomon Islands

had the lowest recorded density along this section of the route at 7 particles/m3.

In southeast Asian waters 48 particles/m3 were recorded and approaching the Philippines and Hong Kong

the level was 75 particles/m3 – relatively low considering the nearby population densities on land.

Photo © Volvo Ocean Race
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Preliminary results - Oceanography

Provided by Dr Toste Tanhua and Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean

Research Kiel with support from Cluster of Excellence – The Future Ocean

Oceanographic data | Refer also to  Read more about Oceanography

Photo © Volvo Ocean Race

Figure 3: Maps illustrating preliminary data for pCO2, Sea Surface Temperature, 

Sea Surface Salinity and Chlorophyll a

© Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean Research Kiel

Carbon dioxide partial pressure

The ocean acts as a ‘sink’ for excess anthropogenic carbon dioxide and is currently absorbing one quarter

of the excess CO2 in our atmosphere thereby mitigating climate change.

When the amount of carbon dioxide is less than atmospheric levels, the ocean has the capacity to uptake

carbon dioxide.

Levels for partial pressure of carbon dioxide in the north Atlantic and Atlantic subtropics were generally

close to 400 parts per million (ppm) i.e. atmospheric levels.

The areas around the equator in the Atlantic (Leg 2) and Pacific (Leg 4) had pCO2 concentrations higher

than atmospheric levels due to the upwelling of subsurface water high in CO2 to the ocean surface. With

such levels these areas of ocean will release CO2 to the atmosphere.

Progressing into the south Atlantic, south of about 30°S, pCO2 concentrations were lower in coincidence

with summer conditions when phytoplankton activity is highest and therefore sequestering CO2 from the

atmosphere.

a. b.

c. d.
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Preliminary results - Oceanography

Provided by Dr Toste Tanhua and Dr-Ing. Sören Gutekunst, GEOMAR Helmholtz Centre for Ocean

Research Kiel with support from Cluster of Excellence – The Future Ocean

Carbon dioxide partial pressure – continued

Along the race leg from Cape Town to Melbourne the measurements were below the atmospheric level of

400 ppm. This reflects the South Indian/Southern Ocean’s critical importance as an area of ocean that

uptakes anthropogenic CO2, particularly during the southern hemisphere summer when phytoplankton

activity is highest.

During the leg between Melbourne and Hong Kong, up through the Solomon Islands, the relatively low CO2

levels found can be attributed again to high phytoplankton activity during the summer season.

The data collected in the equatorial pacific during this leg (4) area will provide important information for the

‘Tropical Pacific Observing System’ (TPOS). The TPOS is the single-most important ocean observation unit

for predicting climate on an annual and inter-annual time-scale and through this the Volvo Ocean Race data

will support the estimation of the global CO2 ‘sink’ budget.

Sea surface temperature

The measurements recorded in the Atlantic during legs 1 and 2 were within expected ranges but it is

noteworthy that the temperature in the north Atlantic tended to be higher than in the south Atlantic at the

same latitude despite it being early summer in the southern hemisphere.

This is due to the circulation of the ocean and the Southern Ocean being essentially a gigantic “weather

machine” with almost unrestricted flow of currents and wind around the south of the planet.

Another notable feature, illustrated by the data collected, includes the high water temperature in the ‘West

Pacific warm pool’ – the warmest part of the global ocean.

Salinity

Salinity data were within expected ranges with very high salinity recorded in the Mediterranean and the

tropical and sub-tropical Atlantic. Distinctly lower salinity was recorded in the doldrum areas due to heavy

rain (squalls) that dilutes the surface waters.

Chlorophyll a

The higher chlorophyll a concentrations observed at southern latitudes reflect the time of year with higher

phytoplankton activity coinciding with southern hemisphere summer.

Chlorophyll a levels in the south Atlantic were not as high as might be expected which may be due to the

active phytoplankton bloom occurring deeper in the water column or prior to sampling.

Higher measurements at points in the Southern Ocean coincide with patches of bloom.

Seasonal variations in water temperature in the Southern Ocean result in mixing within the water column

which makes nutrients available for primary production by phytoplankton.

This differs to the relatively lower productivity typical of tropical waters, reflected in the chlorophyll a

levels recorded, where stratification traps nutrients at depth due to the lack of mixing.
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What is being measured?

The buoys drift with ocean surface currents and collect sea surface temperature associated with their 

position.  The near real-time Sea Surface Temperature measurements will provide critical information for 

predicting the strengthening of storms (see Read more about Drifter Buoys below).  Ocean currents affect 

the distribution of, amongst other things, heat and microplastics globally and data about their speed and 

direction are critical for the study of climate and microplastics distribution.    

How are we doing this?

The racing boats will deploy one drifter buoy each during four of the race legs.  

The buoys are part of the National Oceanic and Atmospheric Administration’s (NOAA) drifter programme. 

The deployment locations have been selected to target crucial areas for which data will be especially useful.  

The buoys have a ‘drogue’ so that they move with the surface currents rather than the wind and they 

transmit sea surface temperature measurements and position via satellite every hour. 

Follow our drifter buoys

During Leg 2 of the race between Lisbon and Cape Town scientific drifter buoys were successfully deployed 

in the Atlantic, 3 degrees north of the equator, by each boat.  

These have been transmitting data hourly since deployment in November to provide valuable information 

about Sea Surface Temperature and surface currents (see maps in Read more about Drifter Buoys 

below). 

The data can be viewed publicly by searching for the Volvo Ocean Race drifter buoys in the list at 

http://www.aoml.noaa.gov/phod/dac/deployed.html

Insert the WMO# of one of the buoys at http://osmc.noaa.gov/Monitor/OSMC/OSMC.html, change the time 

range, display ‘All Positions’ and refresh the map to see the track line from where each buoy has been 

transmitting.

Alternatively, access the ‘Platform Info’ to view the raw near real-time data.

The quality-controlled dataset, updated quarterly, will be available at http://www.aoml.noaa.gov/envids 

/gld/krig/parttrk_id_temporal.php.

Drifter buoy videos

https://www.youtube.com/watch?v=ilcvmCH8X8c

https://www.facebook.com/volvooceanrace/videos/10156622838662437/

Drifter Buoys

http://www.aoml.noaa.gov/phod/dac/deployed.html
http://osmc.noaa.gov/Monitor/OSMC/OSMC.html
http://www.aoml.noaa.gov/envids /gld/krig/parttrk_id_temporal.php
https://www.youtube.com/watch?v=ilcvmCH8X8c
https://www.facebook.com/volvooceanrace/videos/10156622838662437/
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What is being measured?

All race boats have onboard instruments that measure:

• True Wind Speed

• True Wind Direction

• Latitude | Longitude

• Air temperature

• Sea temperature

• Barometric Pressure

• Timestamp of the telemetry measurement

How are we doing this?

The data collected by the boats are sent every 10 seconds to our race headquarters and this is then shared

as a readable file with the National Oceanic and Atmospheric Administration.

The data is incorporated into the Global Telecommunication System (GTS) which is the communications

and data management component of the World Meteorological Organisation (WMO). Once in the GTS

the data are available publicly for use by scientists and weather forecasters.

The data is shared in a similar way with the Shipboard Automated Meteorological and Oceanographic

System Initiative (SAMOS) and archived by the National Centre for Environmental Information.

Every weather modeller can access and utilise the data for weather prediction and more importantly the

archived data will be available forever to the scientific community.

Meteorological data
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Media Mentions

The Guardian

https://www.theguardian.com/environment/2018/feb/12/microplastics-pollute-most-remote-and-uncharted-

areas-of-the-ocean

NZ Herald

http://www.nzherald.co.nz/sport/news/article.cfm?c_id=4&objectid=12005078

Sea Technology Magazine

https://seatechnologymagazine.com/volvo-ocean-race-yachts-are-collecting-scientific-data/

Hurriyet Daily News

http://www.hurriyetdailynews.com/opinion/melis-alphan/we-consume-plastic-thrown-away-as-waste-127026

Other interesting links

https://www.nasa.gov/topics/earth/features/perpetual-ocean.html

https://www.boell.de/en/oceanatlas

.

Read more

https://www.theguardian.com/environment/2018/feb/12/microplastics-pollute-most-remote-and-uncharted-areas-of-the-ocean
http://www.nzherald.co.nz/sport/news/article.cfm?c_id=4&objectid=12005078
https://seatechnologymagazine.com/volvo-ocean-race-yachts-are-collecting-scientific-data/
http://www.hurriyetdailynews.com/opinion/melis-alphan/we-consume-plastic-thrown-away-as-waste-127026
https://www.nasa.gov/topics/earth/features/perpetual-ocean.html
https://www.boell.de/en/oceanatlas
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Read more about 

Oceanography

Why record oceanographic data in our oceans?

The measurements of oceanographic variables cannot be examined in isolation from each other as they are

so inextricably linked and interdependent in the overall functioning of the marine system. However, following

is a basic understanding of the variables individually:

The ocean acts as a ‘sink’ for excess anthropogenic carbon dioxide and is currently absorbing one quarter

of the excess CO2 in our atmosphere thereby mitigating climate change.

When the amount of carbon dioxide is less than atmospheric levels, the ocean has the capacity to uptake

carbon dioxide – taking it out of the atmosphere.

Observations of surface ocean carbon dioxide concentrations are necessary to estimate the annual and

inter-annual capacity of the ocean to absorb more atmospheric carbon dioxide.

Additionally, increasing levels of CO2 in sea water cause the pH to decrease - the term ‘ocean acidification’

is given to this chemical change (Raven et al., 2005) which may have a direct negative impact on marine

organisms that have calcium carbonate structures or shells, e.g. coral reefs, and an indirect impact on the

system as a whole due to the change in the chemistry.

Sea Surface Temperature (SST) is related to the overall temperature of the planet as the ocean absorbs

atmospheric heat and is an important parameter in models of climate – the direct measurements provided

by Volvo Ocean Race provide an important input to validate remote sensing measurements especially in the

areas where direct data measurements are absent or scarce. Sea surface temperature will also of course

influence carbon dioxide absorption, salinity and primary production.

Sea Surface Salinity (SSS) affects the density of sea water. Water with a higher salinity is denser and

sinks. Changes in the distribution of salinity in the (surface) ocean are good indicators of changes in the

global hydrological cycle. Changes in SSS will have an impact on water circulation in the ocean (and

therefore nutrient and carbon cycling between deep and shallow waters) thereby influencing the global

water cycle and the sea’s capacity to absorb or release CO2 as described above.

Chlorophyll a levels are an indirect measure of phytoplankton activity which is the primary production at

the base of the marine food web and the main driver of biogeochemical processes in ocean ecosystems i.e.

marine phytoplankton harness non-living chemicals (nutrients) and make them available in the ocean food

web. Furthermore, marine phytoplankton account for approximately 50% of the global biological uptake of

CO2 (Field et al., 1998) which links back to carbon dioxide levels, ocean acidification and climate change.

References

Field C.B., Behrenfeld M.J., Randerson J.T., Falkowski P. (1998) Primary production of the biosphere:

Integrating terrestrial and oceanic components. Science 281: 237–240

Raven J., Caldeira K., Elderfield H., Hoegh-Guldberg O., Liss P., Riebesell U., Shepherd J., Turley C., and

Watson A. (2005): Ocean Acidification due to Increasing Atmospheric Carbon Dioxide. Policy Document

12/05. The Royal Society, London, 59 pp

a http://oceanexplorer.noaa.gov/facts/hurricanes.html 29/05/2013

http://oceanexplorer.noaa.gov/facts/hurricanes.html
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Read more about Drifter

Buoys
Why collect data using drifter buoys?

The near real-time Sea Surface Temperature measurements will provide critical information for predicting

the strengthening of storms. For example, between latitudes 5° and 20° sea temperatures are a driving

parameter affecting the development of hurricanes, cyclones or typhoons. A sea surface temperature of 27

°C (80 °F) or more is one of two elements necessary to initiate a hurricane. The other is a weather

disturbance such as a thunderstorm which draws warm air to its centrea.

The position data transmitted by the buoys allow them to be tracked and are used to derive information

about surface currents. Ocean currents affect the distribution of heat globally and changes indicate the

occurrence of climate cycles such as El Niño and La Niña which impact world-wide weather.

Also significantly, surface currents affect the distribution of microplastics particles. By combining

microplastics data with surface current information scientists will be better able to understand where

microplastic pollution is originating and accumulating.

Volvo Ocean Race drifter buoys will continue to transmit data for approximately two years after deployment.

Where are the Volvo Ocean Race drifter buoys

sampling?

Map A

Buoy number 1301542

deployed by AKZONOBEL

on 12 November 2017

Map B

Buoy number 1301546

deployed by SUN HUNG KAI SCALLYWAG

on 13 November 2017

Map C

Buoy number 5201638 

deployed by VESTAS 11TH HOUR RACING

on 12 November 2017
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Read more about Drifter

Buoys
Where are the Volvo Ocean Race drifter buoys

sampling?

.

Map D

Buoy number 5201639

deployed by DONGFENG RACE TEAM

on 12 November 2017

Map E

Buoy number 5201640

deployed by TURN THE TIDE ON PLASTIC

on 13 November 2017

Map F

Buoy number 5201641

deployed by BRUNEL

on 12 November 2017

Map G

Buoy number 5401571

deployed by MAPFRE

on 12 November 2017
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Volvo Ocean Race

Scientific consortium
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