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ABSTRACT
The occurrence of microplastics in the environment, together with increasing temperatures as a result 
of climate change, has become a global concern. However, few reports are available on microplastic 
ingestion in lower benthic marine animals sampled from their natural environment during different 
seasons of the year. This study investigated microplastic uptake in Dotilla fenestrata (Hilgendorf 1869), 
Holothuria cinerascens (Brandt 1835) and Pyura stolonifera (Heller 1878) sampled from their natural 
environment during winter and summer. Animals sampled were cleaned of sand and attached animals 
and transported on ice to the laboratory. D. fenestrata, H. cinerascens (guts), and P. stolonifera (soft 
tissues) were digested in 10% potassium hydroxide (KOH) solution for 24 hours at 60°C and analysed 
for microplastics. The per cent occurrences of microplastics found in sampled animals were more 
than 95 % in both seasons, and fibres were the most predominant microplastic types found. Season 
significantly affect microplastic uptake in Dotilla fenestrata (t-test: t-value = 2.915, df = 58, p = 0.01) 
while it had no effect in H. cinerascens and P. stolonifera sampled. A significantly higher number of 
microplastics were found in D. fenestrata than H. cinerascens (ANOVA HSD: df = 2, p = 008) and 
P. stolonifera (ANOVA HSD: df = 2, p = 000) in winter while H. cinerascens had a higher number of 
microplastics than P. stolonifera in summer (ANOVA HSD: df = 2, p = 002). These results show that 
microplastic uptake in some ectotherms may be season-dependent and that feeding method impacts 
the accessibility of marine invertebrates to microplastics in their environment.  

INTRODUCTION

The growing concern over the exponential increase in plastic 
production and its prevalence in the environment worldwide 
has increased over the last decade (Duis & Coors 2016, 
Lusher et al. 2017). Improper disposal of plastics, poor 
management, accidental loss and degradation have resulted 
in the ubiquitous presence of microplastics (< 5 mm) in 
the entire ecosystem (Au et al. 2017, Duis & Coors 2016). 

Microplastics small size, varied densities and proliferation 
in the environment have made them readily available and 
accessible to a wide range of organisms (Tosetto et al. 
2017). Increasing temperature due to climate change is 
another global concern (O’Brien & Leichenko 2000). The 
world oceans are experiencing net warming (Bindoff et al. 
2007) and the water temperature has profound influences on 
physiological and metabolic activities of ectotherms (Cossins 
& Bowler 1987, Yukihira et al. 2000). Increased temperature 
will also speed up the disintegration of macroplastics to 
microplastics due to photochemical processes activated by 
ultraviolet (UV) light and result in increased microplastic 
concentration in the environment (Cao et al. 2017). Increased 

precipitation and heavy rainfall (Loo et al. 2015), extreme 
and frequent flood events (Woodward et al. 2010) associated 
with global climate change can facilitate plastics transport 
from land into the ocean. Increased wave action due to sea-
level rise will increase the mechanical breakdown of larger 
plastic to microplastics (Vianello et al. 2013).

Some studies have documented microplastic uptake in 
marine invertebrates sampled from their natural environment. 
This includes decapod crustacean (Nephrops norvegicus) 
from Clyde Sea (Murray & Cowie 2011), gooseneck 
barnacles (Lepas spp.) from the North Pacific Subtropical 
Gyre (Goldstein & Goodwin 2013), mussels from Nova 
Scotia’s Eastern shore (Mathalon & Hill 2014), brown 
shrimp (Crangon crangon) from the Southern North Sea and 
channel area (Devriese et al. 2015), blue mussels (Mytilus 
edulis) and lugworm (Arenicola marina) from the French, 
Belgian and Dutch North Sea coastlines (Cauwenberghe 
et al. 2015). However, microplastic uptake in marine 
invertebrates at different seasons has not been investigated 
despite the possible influence of season on microplastic 
availability for uptake in the environment and ectotherms 
metabolic activities. This study investigates microplastics 
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occurrence in Dotilla fenestrata, Holothuria cinerascens and 
Pyura stolonifera sampled from their natural environment at 
different seasons. Ecologically, benthic invertebrates such 
as filter and deposit feeders are vital components of food 
webs that support higher vertebrates (Sokolova & Lannig 
2008). Suspension feeding and filter-feeding animals (H. 
cinerascens and P. stolonifera) are said to be an essential 
link between the suspended phytoplankton and higher trophic 
levels in aquatic food chains (Riisgard & Larsen 2010). 
Dotilla fenestrata as a basal consumer links detritus and 
primary producers with higher trophic levels (Vermeiren & 
Sheaves 2015). Holothuria cinerascens are important prey to 
a vast array of predators such as sea stars, sea otters (Enhydra 
lutris) triton snails, crustaceans such as crabs and gastropods, 
fishes, some birds, turtles, marine mammals, and humans 
also consume sea cucumbers (Purcell et al. 2016). A great 
variety of predators such as polychaetes, crabs, gastropods, 
fish and other omnivores and carnivorous invertebrates, 
birds, and man feed on ascidians (Manriquez et al. 2016). 
Dotilla is a food source for many bird species and other 
animals inhabiting mangroves (Pereira & Goncalves 2000).

MATERIALS AND METHODOS

Ethical approval: Ethical approval with protocol reference 
number AREC/069/016D for collection and experimentation 
of D. fenestrata was obtained from the University of 
KwaZulu-Natal ethics committee. Experimentation of Pyura 
stolonifera and Holothuria cinerascens did not require an 
ethics permit (AREC). However, all animals were collected 
according to the Department of Agriculture, Forestry, 
and Fisheries (DAFF) permit number (RES2017/71 and 
RES2018/101). Transportation and experimentation of 
sampled animals were done following the University of 
KwaZulu-Natal ethics requirements.

Sample collection: According to Durban weather chat, 
July and February are the coolest and warmest months 
in Durban (KwaZulu-Natal) (www.weather-and-climate.
com). Thus, animals for winter and summer studies were 
collected in July and February respectively. During winter 
(July 2017) and summer (February 2018), 30 sea squirts 
and 30 sea cucumbers were collected at low tide from the 
intertidal zone of Park Rynie Beach (30°19′ S; 30°44′ E) 
located on the southern KwaZulu-Natal, on the east coast 
of South Africa.  In the field, attached marine invertebrates 
and shells were carefully detached from sampled animals. 
Also, 30 crabs were collected at low tide by shovelling and 
handpicking from Durban harbour (29º52’ S; 31º02’ E) on 
the east coast of KwaZulu-Natal, South Africa. The sites for 
animals’ collection were chosen based on their abundance 
in these locations. The reason for the difference in sampling 
sites was because H. cinerascens and P. stolonifera are 

intertidal animals found in rocky shores attaching to rocks 
while D. fenestrata is found occupying intertidal sandy 
shores (Manzoor et al. 2016). To remove mud and debris, 
sampled animals were thereafter rinsed with seawater. They 
were immediately placed in ice to reduce metabolism and 
to prevent loss of microplastics through depuration (Lusher 
et al. 2017). Animals were transported to the laboratory at 
University of KwaZulu-Natal and kept in freezers (-20 °C) 
before digestion procedures. 

Sample analysis: Prior to dissection and digestion, animals 
were rinsed several times in deionised water to remove any 
attached microplastics (Desforges et al. 2015). After dissec-
tion, sea cucumber (gut), sea squirt soft tissues (Cauwenber-
ghe et al. 2015) and crab (with shell) due to their small size 
and ability to uptake microplastics into the gills (Watts et al. 
2014) were weighed to the nearest 0.1 g (Lusher et al. 2017) 
and placed in clean glass honey jars. Individual animals were 
digested in 150 mL of 10 % KOH for 24 h at 60°C (Dehaut 
et al. 2016, Lusher et al. 2017). Thereafter, filtered hyper-
saturated (140 g.L-1) sodium chloride (NaCl) solution was 
added to the digestate (Naidoo et al. 2015) to further float 
and separate microplastics from sand and chitin (Lusher et 
al. 2017). Other floatation methods reportedly used for sep-
arating microplastics from other materials in microplastics 
studies are sometimes expensive. Thus, the cost-effective 
method which involved the solution that is similar to that of 
the environment was used. Digestate was thoroughly stirred 
using a glass rod for a few minutes (Dehaut et al. 2016) and 
allowed to settle for a minimum of 72 h. The supernatant 
containing floating plastics particles were vacuum-filtered 
onto 1.6 µm GF/A Filters. Each filter was placed into a new 
clean plastic petri dish, covered and labelled, and dried in 
the oven at 60°C for 24 h. Petri dishes were removed from 
the oven and stored until further analyses.

To avoid cross-contamination of samples, glass honey 
jars, Petri dishes, forceps, scissors, and washable laboratory 
equipment used, were acid washed, rinsed with series of 
distilled and deionised water and kept in a covered container. 
Also, all dissections and sample preparation were done in a 
fume hood. Samples contamination with plastics fibre from 
clothing was avoided by wearing white laboratory safety 
equipment made of cotton. Also, procedural blanks were run 
concurrently during sample processing to identify contami-
nation (Lusher et al. 2017). To check for potential airborne 
microplastics contamination, filter paper placed in a clean 
petri dish was exposed to the air during sample preparation 
and microscopic analysis (Kanhai et al. 2017).

For microplastics identification, each filter was analysed 
using a light microscope (Stereo Nikon® AZ100) at the 
University of KwaZulu-Natal Microscopy and Microanalysis 
Unit (MMU). Identified microplastics were counted and clas-
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sified into types (microbead, fragment, fibre, film and foam) 
using morphological features (Hidalgo-Ruz et al. 2012). 
Some of the identified microplastics (some of the minute 
microplastics could not be picked from the filter paper) were 
further subjected to a hot needle test (Lusher et al. 2017). 

Statistical analysis: Statistical analysis was done using 
SPSS software (SPSS 2017: IBM version 25), and a test of 
significance was conducted using independent sample t-test 
and Analysis of Variance (ANOVA). All values (number of 
microplastics) were ranked to reach normality. One-sample 
Kolmogorov-Smirnov test was performed to check for nor-
mality and the p-value was considered significant at a 95 % 
confidence interval (p < 0.05).

RESULTS

Microplastic abundance: The percentage (%) occurrence 
of microplastics were: 100 % in both summer and winter in 
D. fenestrata, 100 % and 96.7 % in summer and winter in 
H. cinerascens, and 96.7 % and 100 % in P. stolonifera in 
summer and winter, respectively (Table 1). The number of 
particles per individual ranged from 1-24 (7.57± 1.13) and 

4-25 (12.07 ± 1.06) in D. fenestrata, 2-25 (10.23 ± 1.09) 
and 0-19 (8.13 ± 1.04) in H. cinerascens, and 0-19 (4.60 
± 0.67) and 1-14 (3.57 ± 0.51) in P. stolonifera in summer 
and winter respectively (Table 1). The total number of mi-
croplastics found in D. fenestrata in winter (362) were more 
than summer (227), while more microplastics were found in 
H. cinerascens and P. stolonifera in summer (307 and 138) 
than in winter (244 and 107) (Table 1). However, there was 
significant difference in mean microplastics found between 
seasons in D. fenestrata only (t-test: t-value = 2.915, df = 
58, p = 0.005) while the mean microplastics found between 
seasons in H. cinerascens and P. stolonifera was not statis-
tically different (t-test: df = 58, p > 0.05) (Fig. 1).

There was no difference between the overall total number 
of microplastics found in winter and summer (t-test: t-value 
= 0.516, df = 178, p = 0.606) (Fig. 2). However, there were 
differences between the number of microplastics found in 
sampled animals within each season (One-way ANOVA: 
winter, F(2,87) = 22.084, p = 0.000; summer, F(2,87) = 8.173, p 
= 0.001). In winter, the mean number of microplastics (12.07 
± 1.06) found in D. fenestrata was greater than the mean 
number of microplastic (8.13 ± 1.04) found in H. cinerascens 

Table 1: Percentage occurrence and the total number of microplastics found in the animals sampled in summer and winter. 

Season No. of sampled animals No. of animals with MPs % MPs occurrence Total MPs Range of MPs

D. fenestrata summer 30 30 100 227 1 - 24

winter 30 30 100 362 4 - 25

H. cinerascens summer 30 30 100 307 2 - 25

winter 30 29 96.7 244 0 - 19

P. stolonifera summer 30 29 96.7 138 0 - 19

winter 30 30 100 107 1 - 14

 
 
Fig.1: Mean (± SE) number of microplastics found in D. fenestrata, H. cinerascens and P. 

stolonifera sampled in summer and winter. [Means sharing the same alphabets are not significantly different 

at p = 0.05. Lower case (a, b) denotes Independent t-test significant difference in means within specie (n = 60).  Error 

bars indicate ± 1 standard error (SE)]. 
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Fig. 2: Mean (± SE) number of microplastics found in animals within and between seasons. [Means sharing the same 

alphabets are not significantly different at p = 0.05. Lower case (a, b) denotes Tukey HSD post hoc significant 

differences in mean within the season (n = 90), Upper case (A, B) denotes Independent t-test significant difference in 

means between seasons (n = 180). Error bars indicate ± 1 standard error (SE)].  

Microplastic characterization: The different types of microplastic identified in sampled animals 

included microbeads, fragments, fibres, films and foam (Fig. 3). Fibres were the most dominant 

microplastic type recorded in D. fenestrata (73.1 % and 68.0 %) and H. cinerascens (56.7 % and 

50 %) for summer and winter respectively while in P. stolonifera fibres dominated in summer 

(97.8 %) and fragments in winter (52.3 %) (Fig. 4). Microplastic fragments were the second 

dominant microplastic type found in D. fenestrata (12.3 % & 27.6 %) and H. cinerascens (27.6 % 

& 34.0 %) in both seasons. Other types of microplastic found in these animals occurred in smaller 

quantities when compared with fibres and fragments.  
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(ANOVA HSD: df = 2, p = 008) and P. stolonifera (3.57 
± 0.51) (ANOVA HSD: df = 2, p = 000); and the number 
of microplastic (8.13 ± 1.04) found in H. cinerascens was 
greater than the number of microplastics  (3.57 ± 0.51) 
found in P. stolonifera (ANOVA HSD: df = 2, p = 002). In 
summer, the mean number of microplastics (10.23 ± 1.09) 
found in H. cinerascens was higher than the mean number of 
microplastics (4.60 ± 0.67) found in P. stolonifera (ANOVA 
HSD: df = 2, p = 000).

Microplastic characterization: The different types 
of microplastic identified in sampled animals included 

microbeads, fragments, fibres, films and foam (Fig. 3). 
Fibres were the most dominant microplastic type recorded 
in D. fenestrata (73.1% and 68.0%) and H. cinerascens 
(56.7% and 50%) for summer and winter respectively while 
in P. stolonifera fibres dominated in summer (97.8%) and 
fragments in winter (52.3%) (Fig. 4). Microplastic fragments 
were the second dominant microplastic type found in D. 
fenestrata (12.3% & 27.6%) and H. cinerascens (27.6% & 
34.0%) in both seasons. Other types of microplastic found in 
these animals occurred in smaller quantities when compared 
with fibres and fragments. 

 

Fig. 3: Direct photographs of different microplastics (Black arrow) from the filter paper in H. cinerascens, P. 

stolonifera, and D. fenestrata collected in summer and winter from the southern and east coast of KwaZulu-Natal, 

South Africa. [(A) pink fragment- sc: 500 µm, (B) black fragment- sc: 100 µm, (C) blue fragment- sc: 100 µm, (D) 

black microbead- sc: 100 µm, (E-F) yellow microbead- sc: 500 µm, (G) blue fibre- sc: 100 µm, (H)- red fibre sc: 100 

µm, (I)- black fibre - sc: 1000 µm, (J)- white film- sc: 500 µm, (K)- black film- sc: 500 µm, and (L)- blue film- sc: 

500 µm. NB: sc = scale. (Plastics were identified and classified as described by Hidalgo-Ruz et al. 2012)]. 
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Fig. 3: Direct photographs of different microplastics (Black arrow) from the filter paper in H. cinerascens, P. stolonifera, and D. fenestrata collected in 
summer and winter from the southern and east coast of KwaZulu-Natal, South Africa. [(A) pink fragment- sc: 500 µm, (B) black fragment- sc: 100 µm, 

(C) blue fragment- sc: 100 µm, (D) black microbead- sc: 100 µm, (E-F) yellow microbead- sc: 500 µm, (G) blue fibre- sc: 100 µm, (H)- red fibre sc: 
100 µm, (I)- black fibre - sc: 1000 µm, (J)- white film- sc: 500 µm, (K)- black film- sc: 500 µm, and (L)- blue film- sc: 500 µm. NB: sc = scale. (Plastics 

were identified and classified as described by Hidalgo-Ruz et al. 2012)].
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Fig. 4: Relative proportion of microplastic types (%) found in sampled animals in summer and winter.

DISCUSSION

The differences recorded in the total number of microplastics 
found in sampled animals (Table 1 & Fig. 2) may be due to 
the different feeding methods employed by the animals and 
sampling sites (Murphy et al. 2017). Rezania et al. (2018) 
reported that variation in the rates of microplastic ingestion 
by marine biota might be due to the difference in feeding 
behaviour and preferred habitat, among many other factors. 
Likewise, Taylor et al. (2016) in their study observed lower 
microplastic loads in filter feeders than deposit- feeders and it 
was reported that deposit feeders may be more vulnerable to 
microplastics ingestion (Brennecke et al. 2015) due to factors 
such as particle selection based on size or shape, density and 
abundance of microplastics in their environment, etc. Dotilla 
fenestrata is surface deposit feeders scooping sediment and 
sifting particulate organic matter such as algae, microbes, 
bacteria, diatoms, fungi, nematodes, detritus and ciliates 
from the inorganic matter (Gherardi et al. 2002, Khanyile 
2012). Gherardi et al. (2002) identified five different genera 
of diatoms in the stomach of D. fenestrata, and Reisser et 
al. (2014) indicated that diatoms were the most coloniz-
ers of microplastics when compared with other groups of 
organisms collected from Australia inshore and offshore 
waters. This may be the reason why more microplastics 
were recorded in D. fenestrata since diatoms are one of the 
organic particulates consumed (Khanyile 2012) thereby, 
increasing the crabs’ susceptibility to microplastics as they 
feed on diatoms. In addition, D. fenestrata sometimes uses 
a floatation feeding mechanism to float organic matter from 

the heavier inorganic matter (Davie et al. 2015). This could 
make D. fenestrata more susceptible to microplastics via 
ventilation mechanism process. It has been reported that 
shore crabs (Carcinus maenas) accumulated microplastic 
particles in their gills owing to the ventilation mechanism 
(Watts et al. 2014). Additionally, sediments may act as a 
reservoir for many microplastics, because close to 54 % of 
plastics produced have a greater density than water, and the 
rapid bacterial colonies formation (biofouling) on the less 
dense microplastics would increase their density and make 
them sink (Watts et al. 2015). Furthermore, sediments were 
reported to be more stable than water (Nel et al. 2018), thus 
increasing the chances of D. fenestrata accessing more mi-
croplastics during feeding due to the stable (no wave action, 
water current, etc.) environment, unlike H. cinerascens and 
P. stolonifera which feed on the suspended particles in the 
water column.  

It was observed in this study that more microplastics were 
found in H. cinerascens than P. stolonifera in both seasons 
although both were sampled from the same environment 
(Fig. 2). This may be due to the different feeding mecha-
nisms employed by these animals; suspension/indiscriminate 
feeding (H. cinerascens) versus filter/selective feeding (P. 
stolonifera) processes. H. cinerascens are suspension/deposit 
feeders spreading their tentacles to capture and feed on sus-
pended particles found in the water column (Purcell et al. 
2016) and on substratum to deposit feed (Roberts & Bryce 
1982), while P. stolonifera is sessile ciliary-mucus filter 
feeders that filter their food by trapping the suspended and 
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re-suspended particulate matter in the water column (Shenkar 
et al. 2017). Our finding supports that of (Peters et al. 2017) 
who reported that selective (filter-feeding) invertebrates 
are less likely to ingest microplastics than the generalist 
(suspension-feeding) invertebrates. Desforges et al. (2015) 
also reported that indiscriminate (suspension) feeders in the 
water column are at risk of ingesting microplastics because 
they might mistake it for their natural food. 

Furthermore, D. fenestrata were sampled from Durban 
harbour located in an urban centre which has increasingly 
been exposed to intense anthropogenic activities as a result 
of rapid human population growth, urbanisation and indus-
trialization (Department of Environmental Affairs 2015), 
while H. cinerascens and P. stolonifera were sampled from 
Park Rynie located away from dense human population, 
urbanisation, and industrialisation. Park Rynie is located in 
Ugu District Municipality of KwaZulu-Natal, with the total 
district population of 753 336 compared to Durban in the 
eThekwini district Municipality of KwaZulu-Natal with a 
total district population of 3 702 231 (Statistics South Afrio-
ca 2018). The eThekwini district population is almost five 
times the Ugu district population. Brennecke et al. (2015) 
reported a spatial association between level of microplastic 
pollution in water and nearness to urban centres. Factors 
such as population densities and high anthropogenic activi-
ties have a great influence on the microplastic abundance in 
aquatic environments (Horton et al. 2017). Previous studies 
have shown that high microplastic abundance is regularly 
found near urban areas with high human populations and 
activities (Horton et al. 2017). Noren & Naustvoll (2010) 
also reported that industrial coastal areas are microplastic 
hotspots, placing organisms that inhabit urbanised coastal 
areas at potential risk for microplastic exposure (Au et al. 
2017). This could be the reason for the higher number of 
microplastics recorded in D. fenestrata than in H. cineras-
cens and P. stolonifera because D. fenestrata were sampled 
from urban areas (Durban harbour), where microplastics 
are more abundant than the remote area from where H. 
cinerascens and P. stolonifera were sampled. Naidoo et al. 
(2015) reported that Durban harbour had the highest mean 
plastic particles compared to the other sites investigated. 
However, we suggest further studies to investigate and 
compare microplastic abundance in sediment and water 
samples from both sites.

The higher number of microplastics ingested by D. 
fenestrata in winter than summer (Fig. 1) may be because 
Durban receives less/no rainfall during winter. Therefore, in 
winter D. fenestrata can emerge and feed on well-drained 
sediment when the tide recedes (Bulcao & Hodgson 2012) 
whereas rainfall might interrupt their feeding activities 

(personal observation) in summer. Bulcao & Hodgson 
(2012) reported that sediment drainage is a vital factor that 
affects Dotilla activity. They further suggested the lack of 
sediment drainage to partly explain the inactivity of Dotilla 
in one of the days in their study. Hartnoll (1973) found that 
D. fenestrata activity was inhibited by heavy rain. Low tem-
peratures that characterise winter will enable D. fenestrata 
to spend most of the time feeding at low tide while high 
temperature that characterises summer might make them 
feed less when the tide recedes as they tend to take cover 
in their burrow intermittently in avoidance of desiccation. 
On the contrary, a higher number of microplastics recorded 
(although not significant) in H. cinerascens and P. stolonifera 
during summer (Fig. 1) might be due to the increase in water 
temperature. Increased water temperature has been linked 
with increased metabolic activities in ectotherms (Cossins 
& Bowler 1987). This might cause the animals to feed more 
to compensate for the increasing body metabolism, therefore 
increasing their chances of ingesting microplastics. Rainfall 
and coastal flooding will facilitate the transport of macro 
and microplastics from land/dunes via urban runoff into 
marine environments, leading to higher concentrations of 
microplastics (Loo et al. 2015, Woodward et al. 2010) since 
Durban receives more rainfall during summer. According to 
Au et al. (2017) and Vianello et al. (2013), the increase in 
temperature and wave action due to rise in sea level/ storm 
surges will also facilitate the breakdown of macroplastics to 
microplastics leading to increased microplastics concentra-
tion. All the aforementioned will increase the bioavailability 
of microplastics to H. cinerascens and P. stolonifera during 
summer. The differences in the total number of microplastics 
recorded in sampled animals in different seasons, although 
insignificant in P. stolonifera and H. cinerascens, could be 
an indication of seasonal influence on microplastics uptake 
in marine invertebrates. However, studies involving sam-
pling of animals in different seasons for a longer duration 
may help to further ascertain the influence of season on 
microplastics uptake.

Microplastics occurrence was recorded in over 95 % of 
the animals sampled in both seasons in this study (Table 1) 
which agrees with the field study conducted by Cauwenber-
ghe et al. (2015) who found that 100 % of M. edulis and A. 
marina sampled had ingested microplastics. Li et al. (2015) 
found microplastics in all nine commercial bivalves collected 
from a fishery market in China. It was also reported that 
83 % of Nephrops norvegicus collected from Clyde Sea in 
the United Kingdom had ingested microplastics (Murray 
& Cowie 2011). Goldstein & Goodwin (2013) recorded  
33.5% of lepadid barnacles sampled from North Pacific Sub-
tropical Gyre had ingested plastics particles. Ferreira et al. 
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(2016) reported plastic contaminants in 100 % of Cynoscion 
acoupa sampled from Goiana estuary in South America. The 
multiple types of microplastic identified in this study are 
similar to findings of Li et al. (2015), where multiple types 
of microplastics were found in the tissue of bivalves (Sca-
pharca suberenata, Tegillarca granosa, Meretrix lusoria, 
Cyclina sinensis, etc). 

In this study, fibres were the most dominant microplastics 
encountered in sampled animals, followed by fragments 
(Figs. 3 & 4). Previous studies also revealed fibres as the 
most dominant microplastics types followed by fragments 
(Devriese et al. 2015, Li et al. 2015, Neves et al. 2015, Wood-
all et al. 2014). Other types of microplastics found in this 
study were also reported in previous studies are fragments 
(Santillo et al. 2017), microbeads (Castaneda et al. 2014), 
and films (Santillo et al. 2017). Notably, more microplastics 
types were found in D. fenestrata during summer than winter, 
while more microplastic types were found in P. stolonifera 
and H. cinerascens in winter. This may be due to their 
availability in sediments and the water column during this 
season. The high number of fibres recorded in D. fenestrata 
in winter and H. cinerascens and P. stolonifera in summer 
can be linked to the overall total number of microplastics 
ingested by these animals in a particular season. It could be 
that fibres that were predominantly available in the water 
column to filter feeders (P. stolonifera) and suspension feed-
ers (H. cinerascens) during summer might have settled in 
sediments during winter due to biofilm/ bacteria activities 
thus making them readily available to deposit feeders (D. 
fenestrata). The presence of microplastics in these animals 
is an indication of their potential to transfer microplastics to 
higher organisms along the food webs, including to humans. 
This is because they serve as prey to many higher trophic 
animals. Previous studies showed microplastic transfer 
from copepod and polychaete larvae to mysid shrimps 
(Setala et al. 2014), blue mussels to common shore crabs 
(Farrell & Nelson 2013), and fish to lobsters (Murray & 
Cowie 2011). According to Van Cauwenberghe & Janssen 
(2014) seafood consumption could serve as a possible route 
of human exposure to microplastics as humans are top 
consumer in the food web. Lastly, a recent study reported 
nine different microplastic types in human stool screened 
for microplastics (Liebmann et al. 2018); the authors opined 
that humans unintentionally ingest plastics.
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