[o]0)
Linking Human Activities to Microplastic Pollution: Evidence from Marina da Afurada 2026

Catarina Guimaraes'; Jodo Martins®; Luis R. Vieira'2; Isabel Iglesias?; Sandra Nogueira'?; Gary F. Kett'2; Isabel Sousa-Pinto'2; Sara C. Antunes'2
1Department of Biology, Faculty of Sciences of the University of Porto, Porto, Portugal; 2CIIMAR - Interdisciplinary Centre of Marine and Environmental Research, Matosinhos, Portugal Conference

-
_ @ * Evaluate t_he ecological status of the D9uro Estuary

« Characterize the occurrence of MPs in the area adjacent to the Marina da

- Highly productive, biodiverse transitional ecosystems Afurada
« Essential ecological functions and social-cultural services METHOD
« Ecological assessment based on Water Framework Directive (WFD) In situ: A e e G NGRS T )
metrics (physical, chemical and biological parameters . 5 ' IR,
(phy el ) « Measurement of physical and \“gaj:wm
« Microplastics (MPs; emerging contaminants) are not yet included in this chemlc?al parameters e
assessment *  Sampling:
: Subsurface water = | poraca
55:: g Accumulatlon Of Water 3 ' 'Ii)%n;g;raphicbasin
- Pryrs |- N plastics resulting from Sediment 7 (s
y ‘ QP R N . b’ o K EUIN uro estuary water bodies |
dother pollutants | /A QPSS My | industrial and urban | i i _——
ana otner poliutants £ A ' \ P H v 24 73 PT0300U0370
from rivers to ocean | (1 ey s activities *® Laboratory procedures: . [P
i | 4";‘% ‘t 7 | ;sampCTr?\;:?\entary (MC)
\ P ; . . ~ @ Mandatory (M)
L\  Mp’s evaluation (type, colour, size) | Trmsecs ()
k\\ % | | &ép
e = * Determination of: . a0 SR ,,a«*"ﬁ
~ e - nutrient and chlorophyll a concentrations | | ==" = W — LA O%
I - organic matter and granUIometry [ *Sediment collection at MC3
. . . DISCharge of MPs from ) Data analysis was not feasible due to the
Accumulation of MPs in marinas, WTTPs due to Benthic macroinvertebrates Descriptive analysis sediment characteristics
derived from nautical activities, incomplete retention « Multivariate analysis considering S
boat maintenance and cleaning %)sosl)e Ssment (BAT - Benthic Assessment samples and measured parameters

~ RESULTS&DISCUSSIoN
~ MPsevaluaion ~ EcologicalAssessment

[l [ ) 1 0
Subsurface water (SW) Water column (WC) Sediment (S) Slllghtly elgvated O, valugs (%) (from 82.7.at M1 to 88.2 % at MC1)
* High nutrient concentrations at some sites (NO,+NO, at M1 (1.25 mg N/L),
* 2 and MC2 (1.15 mg N/L), NH, at M1 (0.31 mg N/L), and PO, at MC3 (0.15 mg P/L)),

related to inputs from urban discharges and accumulation through the
hydrographic basin®.
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 Lower BAT values at M5, MC1, and MC4 (benthic macroinvertebrate
assessment) (0.62, 0.65, and 0.55, respectively).

" * Higher level of organic matter (%) at M1 (15.59 %), associated with very
fine sand (higher retention of organic matter).
5 I I 200
. Physical- . . . | .
Sampling ] Biological Ecological | Organic
0 . site Chemical classification Status . matter (%) Granulometry
T1 T2 13 MI M2 M3 M4 M5 MC1 MC2 MC3 l

15

MPs/m?3
P
3

MPs/L
MPs/Kg

[&]

[=]

vca ° classification |
100% 100% 100% M1 Good Excellent Good 15.6 Very fine sand
M2 Good Excellent Good 1.09 Gravel
80% 80% oo M3 Good Excellent Good 1.50 Very coarse sand
_______________________________________________________ .l_______________________________
M4 Good Excellent Good i 2.77 Very coarse sand
60% 60% 60% ________________________________________________________i _______________________________
M5 Good Good Good i 1.53 Very coarse sand
ao% o o MC1 Good Good Good 0.63 Very coarse sand
MC2 Good Excellent Good 0.48 Gravel
20% 20% 20% '""'""""""'""'""""""""""""""""i _______________________________
MC3 Good Excellent Good n.d. n.d.
_______________________________________________________ .|_______________________________
0% 0% o MC4 Good Good Good = 0.76 Gravel
T T2 13 MI M2 M3 M4 M5 MCL MC2 MC3 MC4 .
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Results indicate that Marina da Afurada acts as a sink for MPs within the Douro Estuary, with

patterns consistent with previous studies carried in the estuary and marinas worldwide'-2. _ _ _
« S samples showed a clear dominance of fibres and various colours,

Overall, higher abundances of MPs were observed at sites closer to the marina, and in sediment although fragments also predominated at site M1.
samples, reflecting its low hydrodynamic conditions, retention capacity and significant  Although MP variables exerted w
anthropogenic pressures. a greater influence on the ~
ordination axes, physical and | ome .
- SW samples: highest contamination level at T2; all types of MPs were detected; predominance chemical parameters showed O
of paint particles, associated to nautical activities and vessel coating degradation3. that site M1 presented low O, | -
: : (%) values, likely associated o Transp
« WC samples: highest abundance at M3 (25 MPs/m3); prevalence of fibres (> 57 %). with a higher % of OM and fine ¢ Green' iqib
« S samples: MP abundance higher at M1 (775 MPs/Kg), with equal frequency of fibres and sediments. 7
fragments (48 %); fibres predominance at other sampling sites (> 81 %), likely associated with  Moreover, M1 is located at the “
land-based sources?. marina  entrance, being
subjected to vessel cleaning
- Blue MPs were the most observed particles across all matrices. Black MPs were also and other discharges. These
predominant in WC samples, whereas transparent and gray MPs were frequently observed in S conditions are conducive to
samples. biofilm  formation, thereby

enhancing the deposition of
MPs in sediments, which
explains the higher abundance o _
observed at this site. o | T TEE T R .

CONCLUSION REFERENCES

v' Douro estuary functions as a generally balanced system with a Good ecological status. oo ol rs o Dvile e e

v Marina da Afurada acts as a local sink for MPs and nutrients derived from anthropogenic activities (e.g. nautical activities, urban discharges, inputs https://doi.org/10.1016/|.cscee.2020.100056
from Douro River). https://doi.org/10.1007/s11356-022-18890-z

> These findings reinforce the need to incorporate MPs into long-term, future estuarine monitoring and management frameworks, since the |4 hites://doi.org/10.1016/j.ecss.2007.07.034
presence of these pollutants can interfere with the natural trophic structure and nutrient recycling of these ecosystems. hitps://doi.org/10.1016/j.jnazmat.2021.125370
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« Larger MPs (1-2.5 mm and 2.5-5 mm) predominated in WC and S samples, whereas MPs of
lower size categories were more abundant in SW samples.
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