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• A new plastic formation was found in the
Canary Islands, Spain.

• A combination of tar and microplastics
covers rocky shores.

• A new term, plastitar, is proposed.
• Plastitar characteristics suggest that it
does not meet any prior classification.

• Effects on the coastal environments
should be further investigated.
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 Oil residues have been frequently found on the coasts all over the world as a result of different accidental releases.
Their partial evaporation and solidification onto the coastal rocks can produce the formation of a new solid structure
forming an agglomerate with other materials, mainly microplastics (though wood, glass, sand and rocks were also
found), yielding to a new plastic formation, name herein for the first time as “plastitar”. These new formations have
been found in several of the islands of the Canary Islands archipelago (Spain). Their study has shown that these new
formations can be permanently attached to the rock, occupying even a 56% of the sampled areawith an heterogeneous
distribution. It was also observed that the studied plastitar was composedmainly of tar and polyethylene (90.6%of the
studied particles) and polypropylene (9.4%of the studied particles)microplastics, primarily fragments (82.5%), pellets
(15.7%) and lines (1.8%). The ever more frequent presence of plastics and, in particular, microplastics in coastal envi-
ronments can lead to the common occurrence of these new plastic formations (probably present in other parts of the
world), which long-term effects on the coasts should be further investigated.
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1. Introduction
Nowadays, it is evident that plastic pollution constitutes one of themain
global environmental problems,which has been originated by the exponen-
tial growth of plastic production since the 1950s (reaching 367 million of
tons in 2020 (Plastics Europe, 2021)), the high dependency of our society
on plastics, the massive irrational use of many plastic items (i.e. single use
plastics), as well as an inappropriate and insufficient waste management,
among others relevant issues.

In this context of continuous anthropogenic pressure onto the environ-
ment at different levels, plastics can be found in all the environmental com-
partments (water, soil and air) (Gola et al., 2021; Hernández-Sánchez et al.,
2021b; Vighi et al., 2021), also under the form of new plastic formations re-
sulting from the interaction of plastic debris with other wastes, anthropo-
genic processes, and environmental elements (De-la-Torre et al., 2021).
Very recently, such new plastic formations, which have been classified as
plastiglomerates, plasticrusts, pyroplastics or anthropoquinas, have been re-
viewed and discussed by De-la-Torre et al. (De-la-Torre et al., 2021).
These materials have been named and classified in that way since their
characteristics clearly suggest that they do not meet any prior classification
and could potentially have a different impact than that of common plastics.

Plastiglomerates were first described in 2014 by Corcoran et al. as the
combination of melted plastic, sediments, basaltic lava fragments, and or-
ganic debris (Corcoran et al., 2014). They were first found in Kamilo
beach (Hawai) and later observed in other regions like Indonesia, United
States of America (USA), Portugal, Canada (Corcoran et al., 2018;
Corcoran and Jazvac, 2020; Ellrich and Ehlers, 2022) or Japan
(Furukuma, 2021). The main source of this type of marine litter is the un-
controlled burning of waste (Corcoran et al., 2014). Plastiglomerates in-
clude a wide variety of plastic wastes in their structure, such as pellets,
food packaging, bottle tops, fragments of unknown origin and remnants
of fishermen's ropes. This waste assembly may form a homogeneous melt
that contain partially melted parts, even intact plastic parts embedded in
a molten matrix. X-ray fluorescence analysis of the plastiglomerates has
shown that they are mainly composed of plastic (up to now only polypro-
pylene (PP) has been identified (Ellrich and Ehlers, 2022)) and that they
also contain a low percentage of inorganic matter such as sand (Turner
et al., 2019).

On the other hand, the term anthropoquinas has been described by
Fernandino et al. as sedimentary rocks formed from the cementation of a
variety of materials available in a natural environment (Fernandino et al.,
2020). These materials can be of natural and anthropogenic origin, such
as wood, plastic, burnt waste, glass, sand, sediments, and organicmaterials.
These formations have been found in Río Grande do Sul (Brasil) as well as
in the eastern Cantabrian coast (Spain) (Irabien et al., 2015). The formation
process of these type of rocks is yet to be determined, but it is known that
the genesis is not mediated by human activity; instead, factors such as the
formation time, distribution, or oceanographic conditions, among others,
play an important role (Fernandino et al., 2020). Clearly the presence of
this type of pollution has a significant visual impact and could represent a
risk to coastal ecosystems. Furthermore, anthropoquinas are also an exam-
ple of how various types of anthropogenic waste enter the geological cycle
(De-la-Torre et al., 2021).

Plasticrusts consist of plastic encrusting wave-exposed rocky intertidal
habitats which are presumably generated by waves smashing plastic debris
against intertidal rocks. They are a novel formof plastic debrisfirst reported
on the island of Madeira (Portugal) in 2016 (Gestoso et al., 2019), and later
observed on the island of Giglio, Tyrrhenian Sea (Italy) (Ehlers and Ellrich,
2020). There have not been direct observations of plasticrusts formation,
though Ehlers et al. (Ehlers et al., 2021) suggested that high rock surface
temperatures in summer contribute to this process. Due to the recency of
these findings, the available data on the formation process are scarce, but
abundance of plasticrusts is known to be increasing, as well as the fact
that they are mainly formed from maritime ropes (Ehlers et al., 2021). In
fact, Gestoso et al. (Gestoso et al., 2019) have confirmed its increased cov-
erage over time since 2016 in recent surveys conducted in January 2019.
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Reported plasticrusts consisted principally of polyethylene (PE), PP and
polyethylene terephthalate (PET), being the first two of them the most pro-
duced types of plastics worldwide and also the ones mostly found in the
coastal marine environment as a result of their low density (Gola et al.,
2021; Plastics Europe, 2021).

Concerning pyroplastics, they are melted plastic with a rock appearance
that were first observed in Whitsand Bay (Cornwall, UK) and on beaches
from Scotland (Orkneys), Ireland (County Kerry), northwest Spain and
Canada (Vancouver) (Turner et al., 2019). Later, these plastic formations
were also reported on the island of Giglio, Tyrrhenian Sea (Italy) (Ehlers
and Ellrich, 2020), in the Ariho River Estuary (Japan) (Furukuma, 2021)
and in Madeira (Portugal) (Ellrich and Ehlers, 2022). They are formed
when plastic waste is burnt and cooled down, which creates greyish ag-
glomerates with encapsulated plastic material that may leach toxic sub-
stances. Pyroplastics have been described as amorphous matrixes with a
neutral colour (black-charcoal-grey, off white or brown) and a smooth sur-
face due to weathering processes. They float in water as a result of their
lower density, which is their distinctive property that allows differentiating
them from conventional rocks without further analyses (Turner et al.,
2019). De-la-Torre et al. (2021) have suggested that such buoyancy, to-
gether with their durability during transport, could turn them into vectors
of alien invasive species, toxic chemicals and pathogens. Up to now,
pyroplastics of PE and PP (Turner et al., 2019) or PET (Ehlers and Ellrich,
2020) have been reported. Open campfires and plastic waste burning in
beaches are the main sources of pyroplastics. Very recently, their formation
as well as that of plastiglomerates has also been reported in pebble beaches
(composed of small rocks and pebbles) which contribute to their shaping
and degradation -pebble casts prints are formed- (Ellrich and Ehlers, 2022).

As it is well-known, petroleum residues have been frequently found on
the coasts all over the world as a result of different accidental releases, such
as operational discharges from tankers, tanker spills, pipeline releases, the
extraction of petroleum, or sunken vessels. According to MARPOL 73/78
Annex I legislation (International Maritime Organization, 2021), which be-
came effective in 1983, oil discharges from ships can only be developed
under certain controlled conditions. Such regulation has positively influ-
enced these practices, by highly reducing them as documented by different
studies (Carpenter, 2019). The Canary Islands archipelago (Spain) was also
designated as a highly sensitivemarine area due to its vulnerability to dam-
age from international shipping, being the main problem the intense traffic
of large oil tankers whose cargo destination is the Persian Gulf (Marine
Environment Protection Committee, 2005). Despite such important inter-
national achievements, oil spills still occur, and those contaminants reach
the coasts around the globe.

Once oil is present in the ocean, part of it evaporates and weathers,
reaching the shore with a high viscosity. The final product, which has a
black or dark brown colour, is named as tar or pitch, and it often comes
ashore in the form of balls, a fact that has been documented in a good num-
ber of occasions (Shirneshan et al., 2016; Suneel et al., 2013). In a rocky
coast, tar may attach to rocks and dry, sometimes covering large surface
areas, also retaining other materials such as plastics.

In this work, we report for the first time, a new plastic formation com-
posed of plastic (in particular, microplastics) and tar, which have been
found in different locations on the coast of the Canary Islands (Spain). Evi-
dence suggests that they do not meet any previous classification (e.g.
plastiglomerates, pyroplastics, plasticrusts or anthropoquinas), being a
unique heterogenous mixture that should be studied in more depth, taking
into account the potential negative impacts that theymay have on the envi-
ronment.

2. Experimental

2.1. Study area and field work

Plastitar formations were observed in different locations of the Canary
archipelago: Playa Grande beach (Tenerife), the coast ofMalpaís de Güímar
(Tenerife), Arenas Blancas beach (El Hierro) and the coast of Famara
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(Lanzarote), which have currently been classified as hotspots due to the
large amount of plastic waste that reaches these beaches. Fig. 1 shows
study sites, while Table 1 compiles the location, observation periods, orien-
tation and main wind incidence. In general, each location was visited once
in each indicated month.

2.2. Plastitar surface coverage study

In order to study plastitar composition and coverage surface, a sampling
area located at the eastern end of Playa Grande was selected since it is a
beach which receives high amount of plastic wastes all over the year. Quad-
rants of 20 × 20 cm were placed on five different places of the rocks of
Playa Grande beach in January 2022, maintaining a distance between sam-
pling points of 2 to 3 m covering a total sampling area of around 20 m2.
Each point was photographed and georeferenced. A piece of tar was col-
lected using stainless-steel tweezers and introduced in 10 mL vials previ-
ously calcinated in a Carbolite CWF 11/13 muffle (Sheffield, United
Kingdom) at 550 °C for 4 h. The number, shape and colour of the
microplastic items found (sizes between 1 and 5mm in their largest dimen-
sion) were also visually determined in situ. Any other material apart from
plastic having a size bigger than 5 mm was also reported. Considering
their shapes, microplastics were classified as foams, films, pellets, fibres,
or lines and fragments (Crawford and Quinn, 2017). For Fourier-
transform infrared (FTIR) spectroscopy analysis, an average of 25
microplastics of different shapes (127 in total) were collected from each
quadrant with stainless-steel tweezers, with particular emphasis on the col-
lection of fragments and pellets, themost commonmicroplastic found. Each
Fig. 1. Location of different areas of the Canary Islands where plastitar has been observe
Playa Grande beach (Tenerife) and the coast of Famara town (Lanzarote).
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particle was introduced in previously calcinated 20 mL vials. ImageJ®
Image Processing and Analysis in Java software was used for estimating
tar affected area, aswell as to count andmeasure the collectedmicroplastics
(Ferreira and Rasband, 2012).

2.3. Contamination control

Though the studied plastics had a size bigger than 1mm, to prevent pos-
sible contamination of the samples, the use of plastic materials in sample
processing was avoided, stainless-steel tweezers were used for sample han-
dling while glass vials and Petri dishes were also used for sample storage.

2.4. Infrared spectroscopy analysis

A FTIR spectrometer Cary 630 equipped with a single reflection dia-
mond Attenuated Total Reflectance (ATR) module (Agilent Technologies,
California, USA) was used to determine the composition of the plastic par-
ticles embedded in the plastitar, with a ZnSe beamsplitter and a 1.3 mm di-
ameter thermoelectrically cooled deuterium triglycine sulphate (dTGS)
detector. FTIR spectra were collected with 32 scans per spectrum (Happ-
Genzel apodization function was applied) at a resolution of 8 cm−1 in the
range 4000 and 650 cm−1. Agilent MicroLab PC FTIR software was used
to acquire and identify spectra. The minimummatching for positive identi-
fication was set at quality values≥0.70 over 1.00, which corresponds to a
70% of positive identification. Such criterium was set following the indica-
tions of the Guidance of Marine Litter in European Seas of the European
Commission (Galgani et al., 2013).
d: Arenas Blancas beach (El Hierro), the coast of the Malpaís de Güímar (Tenerife),



Table 1
Location, observation periods, orientation and main wind incidence where plastitar was found.

Beach name Playa Grande beach Coast of the Malpaís de Güímar Arenas Blancas beach Coast of Famara

Municipality and island Arico (Tenerife) Güímar (Tenerife) La Frontera (El Hierro) Teguise (Lanzarote)
Observation period (once a month) September 2019

January 2020
June 2020
September 2020
January 2021
April 2021
June 2021
September 2021
January 2022

January 2021
April 2021
June 2021
September 2021
January 2022

June 2020
September 2020
January 2021
April 2021
June 2021
September 2021
January 2022

June 2020
April 2021
June 2021
September 2021
January 2022

Coordinates 28° 09′ 10.03″ N
16° 25′ 53.80″ W

28° 18′ 28″ N
16° 21′ 43″ W

27° 46′ 00.66″ N
18° 07′ 18.38″ W

29° 07′ 12.83″ N
13° 34′ 00.81″ W

Orientation Northeast Northeast East North
Main wind incidence North/Northeast Northeast East/Northeast North/Northeast
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Prior to FTIR analysis, microplastics were washed with cyclohexane
(purity 99.7%), purchased from VWR International Eurolab (Barcelona,
Spain), in an ultrasonic bath (Ultrasonic Cleaner USC-600 T working at
45 kHz and 120 W and purchased from VWR International Eurolab) for
15 min in order to remove tar that covered the microplastics and that
could preclude the correct identification of the particles. In some cases, it
was necessary to scratch the polymer surface or cut it in two parts to obtain
a spectrum with enough quality.

2.5. Gas chromatography-flame ionization detection

A 7820A gas chromatographic (GC) system acquired fromAgilent Tech-
nologies equipped with an autosampler, an HP-5 capillary column ((5%-
phenyl)-methylpolysiloxane, 30 m × 0.32 mm × 0.25 μm) and a flame
ionization detector (FID) was used. The temperature program used started
at 90 °C, which was maintained for 2 min, and then it was increased up to
280 °C at a rate of 8 °C/min, whichwas kept for 20min, reaching a total run
time of 45.75min. Nitrogenwas used as carrier gas at a flow of 1.5 mL/min
and also asmake-up gas at 25mL/min. In addition, hydrogen at aflowof 30
mL/min and air at 400 mL/min were used for stable flame formation. The
injector and detector temperatureswere set at 280 and 300 °C, respectively.
The injection volume was 1 μL, which was injected in splitless mode, and,
after 0.75 min, the split was opened with a purge flow of 40 mL/min. The
injection program included three needle washes with cyclohexane and
one with the sample pre-injection, and five washes with the same solvent
post-injection. GC ChemStation software from Agilent Technologies was
used to control the GC-FID system.

The gas GC-FID profile of tarwas obtained by dissolving 100mgof tar in
25 mL of cyclohexane, keeping it for a few minutes in an ultrasonic bath
until total dissolution. After filtration through a 0.2 μmpolyvinylidene fluo-
ride filter from Whatman™ (GE Healthcare, United States), 1 μL of the ex-
tract was injected in the GC-FID system.

3. Results and discussion

Within the Interreg-Mac project IMPLAMAC (“Evaluation of the impact
of microplastics and emerging contaminants in the coasts of the
Macaronesian region”) (IMPLAMAC Project, 2019), our group has been
studying since October 2019 the arrival of microplastic pollution to differ-
ent beaches of the Canary Islands, in particular, in the province of Santa
Cruz de Tenerife. Our recent studies have shown the existence of two im-
portant hotspots of microplastic arrival in the province: one located at
Arenas Blancas beach (El Hierro) (Hernández-Sánchez et al., 2021a) and
another one at Playa Grande beach (Tenerife) (Álvarez-Hernández et al.,
2019; González-Hernández et al., 2020). Both locations, together with
Famara beach on the island of Lanzarote (Herrera et al., 2018), are the
threemain hotspots of the arrival ofmicroplastic debris in the Canary archi-
pelago. These areas are exposed to dominant north/northeast winds that
bring high amounts of plastic debris to the coast, in particular microplastics
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(Álvarez-Hernández et al., 2019; Baztan et al., 2014; González-Hernández
et al., 2020; Hernández-Sánchez et al., 2021a).

In those studies, FTIRmeasurements have revealed that, as likely occurs
in the marine environment, most microplastic particles (between 69 and
85%) are composed of PP and PE (Álvarez-Hernández et al., 2019; Baztan
et al., 2014; González-Hernández et al., 2020; Hernández-Sánchez et al.,
2021a), the two polymers most commonly produced in the world
(Plastics Europe, 2021), which, due to their low density, float on sea
water. Most reported microplastics have been fragments and pellets, the
later found at percentages of 44.3% and 49.9% on the beaches of Famara
(Herrera et al., 2018) and Arenas Blancas (Hernández-Sánchez et al.,
2021a), respectively. Notably, tar has also been found together with
microplastics as tiny pieces of the same size (1–5mm in their largest dimen-
sion) (Hernández-Sánchez et al., 2021a; Herrera et al., 2018).

During the previouslymentioned sampling campaigns on the beaches of
Arenas Blancas and Playa Grande, it was noted the arrival of large amounts
of tar which has attached to the rocks surface. In the case of Famara beach,
such issue, which has been widely known by local people, has been mainly
observed in the rocky coast of Famara village, at one side of themain beach.
Besides, during the examination of the coast of Tenerife within the same
project, similar formations were also found along the coast of Malpaís de
Güímar. In all cases, it was evident that tar had attached to the rocks over
time and that it had agglomeratedwith othermaterials that the sea brought
to the shore, immobilizing them.

Fig. 2 shows images of such formations found at the rocky parts of Playa
Grande beach (Tenerife), while Figs. S1–S4 of the Supplementary Material
shows analogous images taken on the coast of Arenas Blancas beach (El
Hierro), Famara village (Lanzarote) and Malpaís de Güímar (Tenerife). In
the particular case of the pictures taken at Playa Grande, it can be clearly
observed that a high number of microplastics (mesoplastics, though to a
lesser extent, can also be distinguished) have been embedded in the tar ma-
trix, which occupies a very large surface, as well as small pieces of wood or
coarse sand. Since the characteristics and properties of this new formation
really differ from those previously reported as plastiglomerates,
pyroplastics, plasticrusts or anthropoquinas, we proposed to name it as
“plastitar”, attending to its two major components.

To characterize this newmaterial inmore depth, five quadrants of 20×
20 cm were randomly placed at five different points on the rocks of Playa
Grande beach (see Fig. S5 of the Supplementary Material). Table 2 shows
the results of visualization of each quadrant. Concerning the covering sur-
face of the tar, it was estimated that plastitar occupies a 56% of the sampled
area, showing a very heterogeneous distribution.

Fig. 3 shows the distribution of shapes and colours of the microplastics
found at the sampling points (sizes between 1 and 5 mm). They can be
mostly classified as fragments (82.5%, n = 373), pellets (15.7%, n =
71), lines (1.8%, n = 8) and films (0.2%, n = 1) of white/transparent col-
ours. Apart from microplastics, small pieces of highly degraded ropes of
4–10 cm (n = 5) were also observed, as well as other meso and
macroplastics of different shapes (n = 54).



Fig. 2. Images of plastitar in Playa Grande beach (Tenerife). Photographs taken in December 2021.
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Concerning the composition of the microplastics collected from the
plastitar from the five quadrants (85 fragments, 34 pellets and 8 lines), it
is important to highlight that different washing solvents were tested
(Milli-Q water, methanol and cyclohexane) in order to remove the rests of
tar from their surface and improved the quality of the spectra obtained.
The best results were obtained with cyclohexane, so it was used as cleaning
solvent. FTIR analyses revealed that 90.6% (n = 115) of all microplastics
were PE while 9.4% (n = 12) were PP, only these two types of low-
density polymers were distinguished. Regarding fragments and pellets,
which are themost abundant morphological types, Fig. 4 shows the compo-
sition for both microplastic forms, as well as the FTIR spectra of a PP pellet
and a PE fragment, respectively, compared with those of the reference ma-
terials. As can be seen, the distribution of both polymers is identical for both
types of morphologies. Collected data with regards tomicroplastics compo-
sition, shape and colour highly agree with those reported in previous
microplastic studies developed in the same coastal area (Álvarez-
Hernández et al., 2019; González-Hernández et al., 2020; Hernández-
Sánchez et al., 2021a; Herrera et al., 2018).

It should also be taken into consideration that concerning the number,
type and composition of microplastics indicated above, these are the only
ones found on the surface of plastitar. Depending on its thickness, which
Table 2
Percentage of plastitar area per quadrant, number of macro and mesoplastic items and

Quadrant 1 Quadrant 2

Plastitar area (%) 60 64
Number of pellets 20 21
Number of fragments 49 104
Number of lines 8 0
Total number of microplastics 77 125
Total number of macro/mesoplastics 6 22
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can be in some cases of several centimetres, other size debris may be
found, being, in general, a quite complex and variable in composition for-
mation.

Regarding tar, the GC-FID profile of the tar samples collected at each
quadrant was determined by dissolving a small amount of tar in cyclohex-
ane and injecting it into a GC-FID system as indicated in the Experimental
Section (Blanco et al., 1992; Cislak, 1943). Fig. S6 of the Supplementary
Material shows the GC-FID chromatogram of one of the samples. In thatfig-
ure, the typical profile of aliphatic hydrocarbons (which elute at equidistant
retention times) could be distinguished as a result of their high concentra-
tion (Cortes et al., 2010; Wang et al., 1964). Similar chromatograms were
obtained for thefive tar samples that were collected. The individual compo-
nents of the tar as well as the differences or similarities between them, were
not determined since this issue was out of the scope of this work.

Figs. S1–S4 of the Supplementary Material correspond to plastitar at
Arenas Blancas beach (El Hierro), Famara village (Lanzarote) and the
coast of the Malpaís de Güímar (Tenerife). Appearance is quite similar
showing a variable composition between the agglomerated materials in
terms of size, shapes and colours. Pieces of wood or coarse sand grains as
well as small rocks appear inmost of the samples. Moreover, in a good num-
ber of occasions, small pieces of ropes (1–7 cm length) were found
types and number of microplastics found.

Quadrant 3 Quadrant 4 Quadrant 5 Average (sd)

24 91 41 56.0 (25.0)
3 11 16 14.2 (7.4)

63 65 92 74.6 (22.6)
0 0 0 1.6 (3.6)

66 76 108 90.4 (24.9)
3 14 17 12.4 (7.8)



Fig. 3. Distribution of colours and shapes of the microplastics extracted from tar.
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completely embedded in the tar. At Malpaís de Güímar and Famara, drier
and harder agglomerates than the other two beaches were found, probably
as a result of the aging of such debris. In fact, highly degraded plastics could
be observed in both cases. In Arenas Blancas (see Fig. S1 of the Supplemen-
tary Material), some rocks were completely covered by a thick layer (>3
cm) of tar mixed with an extremely high amount of microplastics of differ-
ent shapes and colours. Probably, the arrival of bothmaterials took place si-
multaneously or at least in a very short period of time, yielding to a “carpet”
aspect, which is distinctively different from the plastitar found in the other
three sites. Judging by all the in-situ observations, a wide variability of
Fig. 4.A)Distribution of the composition of fragments and pellets found in plastitar, B) A
the spectral library (blue), and C) ATR-FTIR spectra of a fragment identified as polyethy
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shapes and plastic content can be found, being a highly heterogenous mate-
rial, but the general combination of solidified tar and plastic remains in all
of them.

The four study sites have in common that they are exposed to the all
year along dominant north/northeast winds (see the rose winds of
Figs. S7–S10 of the Supplementary Material), which is a distinctive fea-
ture of coastal microplastic contamination hotspots of the Canary
Islands archipelago (Álvarez-Hernández et al., 2019; González-
Hernández et al., 2020; Hernández-Sánchez et al., 2021a). Therefore,
a significant amount of debris (tar included) arrives to these places all
TR-FTIR spectra of a pellet identified as polypropylene (red) and ATR-FTIR spectra of
lene (red) and ATR-FTIR spectra of the spectral library (blue).



Table 3
Comparison between previously reported plastic formations and plastitar.

Name Description Composition of the
plastic material

Places
reported

Reference

Plastiglomerate Anthropogenic multi-composite matrix consisting of melted plastic, beach
sediment or sand, basaltic lava debris, bottle tops, and pieces of organic material.
Its formation mainly derives from the burning of plastic material during, for
instance, campfires or illegal waste burning.

PP (FTIR analysis) Hawaii,
USA

(Corcoran et al., 2014)

Indonesia
USA
Portugal
Canada

(Corcoran et al., 2018; Corcoran and
Jazvac, 2020; Ellrich and Ehlers, 2022)

Japan (Furukuma, 2021)
Anthropoquina Sedimentary rock containing objects of anthropogenic source, including plastic,

wood, waste burning, glass, sand and organic materials.
– Spain (Irabien et al., 2015)

Brazil (Fernandino et al., 2020)
Plasticrust Plastic pieces encrusted in the texture of intertidal rocks that may persist over

time. It might be caused by the coastal wave-induced crash of larger plastic items
against rock outcrops. The high summer rock surface temperatures contribute to
such process.

PE, PP and PET
(FTIR analysis)

Madeira,
Portugal

(Gestoso et al., 2019)

Giglio, Italy (Ehlers and Ellrich, 2020)

Pyroplastic An amorphous matrix that appears to be formed by the burning or melting of
plastic and that is usually characterized by a single, neutral colour
(black-charcoal-grey, off-white or brown), with occasional hues of green, blue,
pink or yellow. It has cracks and fractures, pits and cavities. Open campfires and
plastic waste burning in beaches are their main sources.

PE and PP
(FTIR analysis)

England
Scotland
Ireland
Spain
Canada

(Turner et al., 2019)

PET (FTIR analysis) Giglio, Italy (Ehlers and Ellrich, 2020)
– Japan (Furukuma, 2021)
– Madeira,

Portugal
(Ellrich and Ehlers, 2022)

Plastitar An agglomerate of tar and mainly microplastics of 1–5 mm size (wood pieces,
glass, small rocks and sand grains were also detected) which are attached to the
rock surface immobilizing both materials.

PE and PP (FTIR
analysis)

Canary
Islands,
Spain

This work
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over the year causing the combination of both materials and their solid-
ification onto the rocks.

Table 3 compiles the characteristics of previously reported plastic
formations (i.e. plastiglomerates, pyroplastics, anthropoquinas and
plasticrusts) and those of plastitar. As can be inferred from that
table, as well as by a visual comparison of the photographs shown in
this work with those of the studies compiled in Table 3, tar was not
present in any of them or at least it has not been previously reported.
Besides, only plasticrusts were the ones retained on the coastal rocks
but as a result of the impact of plastics on them, not caused by the
previous presence of a material that sticks to the rock (tar). The only
feature shared for all those agglomerates is that plastic items of similar
composition (i.e. PP or PE) are present. Since PP and PE are the most
commonly microplastics found in the marine environment, a
coincidence between the types of plastics is expected. All these issues
clearly suggest that a new marine-coastal plastic formation has been
found.

A relevant aspect about the presence of tar on coastal environments
is the fact that it contains hydrocarbons that can be photo-oxidized and
impact negatively the marine ecosystem altering the ecological equilib-
ria (Langangen et al., 2017; Zhou et al., 2019). As an example, polycy-
clic aromatic hydrocarbons (PAHs) present in tar, which are persistent
organic pollutants that can bioaccumulate, have moderate to high
acute toxicity to aquatic organisms. They can also act as endocrine
disruptors and be carcinogenic, among others (Honda and Suzuki,
2020). Its combination with plastic materials clearly supposes a double
threat to the marine ecosystem with unknown environmental conse-
quences, since plastics can be ingested by marine organisms causing in-
testinal blockage, internal injuries, oxidative stress and damage,
inflammatory responses, among other important issues (Prokić et al.,
2019). Therefore, further research is necessary to fully understand the
potential effects of this particular plastic formation, which is probably
present in many parts of the globe.

4. Conclusions

A new plastic formation named for the first time as “plastitar” has been
reported in several places of the coast of the Canary Islands (Spain), in par-
ticular, in three microplastics hotspots of this region. This new formation
7

corresponds to agglomerates of tar and mainly microplastics, in particular,
amber, blue and white fragments, pellets and lines of sizes between 1 and 5
mm, which are attached and immobilized to the surface of marine coastal
rocks. The combination of two widely knownmarine contaminants (plastic
and tar) has a negative visual impact in the line rocky coastal environment
and could represent an unassessed threat for its conservation. This new ag-
gregated formation is probably present in other coastal parts of the world
receiving tar spills over the years. Therefore, it could be of high interest
to identify new affected areas by this material and monitor its formation
process and accumulation rate as well as their potential effects on the ma-
rine coastal environment.
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