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Prefacio

O Encontro MARE é um evento anual de partilha e convivio entre os membros de
todas as Unidades Regionais de Investigacdo do MARE-Centro de Ciéncias do Mar e
do Ambiente. Disponibiliza momentos de discussao e pretende promover uma maior
colaboracdo entre a comunidade MARE, fortalecendo as suas iniciativas de
investigacdo.

O Encontro MARE 2023 teve lugar de 29 a 30 de novembro, no Centro de Artes e
Espectaculos (CAE) e Campus UC na Figueira da Foz, Portugal. Serviu para olhar para
0 passado recente e perspectivar o futuro, no quadro da avaliacdo das Unidades de
Investigacdo nacionais por parte da Fundacdo para a Ciéncia e Tecnologia (FCT).

Este Livro de Contribui¢des do Encontro MARE 2023 compila os Posters cientificos
apresentados por investigadores do MARE durante o evento, numa mostra das suas
contribui¢des mais recentes em eventos cientificos nacionais e internacionais.

Para o sucesso do evento contribuiu a presenca de membros juniores e seniores,
docentes e investigadores, técnicos, gestores, bolseiros entre outros. Pela sua
dimensao e oferta, cremos que este evento sera um marco na histéria do MARE e
esperamos que os participantes sintam que foram criadas as condi¢des para uma
proveitosa troca de ideias e momentos unicos de formacao.

Zara Teixeira e Ana Cunha

Figueira da Foz, novembro 2023
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FRESHseaBASS - DIVERGENT SEA BASS
i 3 MARE FRESHWATER INCURSIONS

Almeida R.}?, Mateus C. S. 13, Tanner S. E. 12, & Quintella B. R. 12

arpalmeida@ciencias.fc.ul.pt

INTRODUCTION

25

European Sea Bass (Dicentrarchus labrax L.):

N
S

* Relevant for fisheries and aquaculture
* Marine migrant and euryhaline Adults

* Partial migrations described in coastal
areas

* Occurrence of adults in freshwater
environments was recently identified in

1 o P / 1]
Tagus River R | PP PP IS P S P
Total lenght (mm)

o

o

Number of individuals

Figure 1: Study area with the identification of the Tagus River stretch with the confirmed Figure 2 : Length structure of the European sea bass sampled in the
occurrence of the European sea bass freshwater stretch of Tagus River

Unravel the divergent sea bass migrations to freshwater:
* What are the spatial and temporal patterns of sea bass freshwater habitat use?

* Can we identify the genetic drivers influencing migratory behaviour?
* What is the relevance of the sea bass freshwater contingent for continental waters fisheries?

WORK PLAN
Task 1 Tissues, otoliths ar_ld live sea
bass sampling
Patterns of hmd Fine scale movement jamd
T —— and freshwater Candidate genes
mi ratiins Lsin habitat use assessed associated with
g. . g with acoustic freshwater migration
otolith chemistry \
biotelemetry
: ®
Task 5 Sea bass freshwate_r con.tmgent ﬂ
relevance to fisheries [ Y.
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M ARE The Algae Culture Collection at University of Lisboa N ET
MARE - Phytoplankton and Remote Sensing Lab

Ana Amorim, Helena David, Carla Dias, M. Luisa Damaso-Rodrigues

MARE — Centro de Ciéncias do Mar e do Ambiente CONTACT: aaferreira@ciencias.ulisboa.pt

The Algae Culture Collection at the University of Lisbon is dedicated to marine phytoplankton from
Portuguese coastal waters, with emphasis on Harmful Algae (HABs) and species with potential
biotechnological interest.
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Culture List

Cyanobacteriota Chlorophyta Haptophyta Dinoflagellata
Arthrospira maxima Botryococcus braunii Coccolithus pelagicus Bacillariophyceae Eustigmatophyceae Amphidinium carterae
Chloromonas augustae subsp. braarudii Gymnodinium catenatum

Coccomyxa sp. Diacronema viridis Heterocapsa sp.
Dunaliella tertiolecta Emiliania huxleyi Raphidophyceae Lingulodinium polyedra
Haematococcus rubens Tisochrysis lutea

Matsuokaea loeblichii
Ostreopsis cf siamensis
Prorocentrum lima
Protoceratium reticulatum

Parietochloris bilobata
Scenedesmus rubescens
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Aquario De Fragmentadores — Um Recurso Para "

NET Explorar A Ecologia Dos Ribeiros De Floresta
COIMBRA

Guilherme Barreto, Verdnica Ferreira

MARE — Centro de Ciéncias do Mar e do Ambiente, ARNET — Rede de Investigacdo Aquadtica,
Departamento de Ciéncias da Vida, Universidade de Coimbra, Coimbra, Portugal

Introducao

Nos ribeiros de floresta, os detritos vegetais suportam grande parte da vida aquatica. Os invertebrados fragmentadores
tém um papel fundamental na decomposi¢do destes detritos, no ciclo de nutrientes, e servem como ligagdo a outros
niveis da cadeia alimentar. Estes fragmentadores sdo muito frequentemente larvas de insetos da ordem Trichoptera
(‘tricopteros’). Estes organismos sdo insetos aqudticos cuja fase larvar constréi casulos minerais ou organicos. As larvas
alimentam-se de detritos vegetais e sdo fdceis de manter em aquario. Propomos a montagem de um aqudrio com
tricopteros, de modo a permitir explorar o seu papel no processo de decomposi¢do de detritos vegetais, algumas fases
do seu ciclo de vida, a sua morfologia e taxonomia.

Elementos do Ribeiro Oportunidades de Observagao

Folhas Lixiviagdo

— " —

Decomposu;ao foliar

“  ALY
Tt

Ciclo de vida

Sedimentos

Larvas de tricoptero
4 N/ \G 5

<) ;
(2 - .

Artigo completo:

Conclusao

A sala de aula é um local privilegiado para realizar atividades que visem aumentar a literacia sobre o mundo natural,

e o aquario de fragmentadores pode ser usado como recurso educativo para abordar tematicas que estdo ainda
pouco presentes nos exemplos curriculares em biologia, e.g., os ecossistemas ribeirinhos.
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% Atmospheric carbon dioxide (CO,) concentration is at its highest in almost 1 million years', due to increasing

greenhouse gas emissions (GGE) since the Industrial Revolution?.

The ‘deadly trio’ of marine climate change impact drivers (Figure 1) — ocean warming (OW), acidification -
reenhouse effect

(OA), and deoxygenation (OD) — are poised to induce severe and negative impacts to marine biodiversity

ve co:
worldwide, from the cellular to the ecosystem level®, across all major taxa®.

& Some groups of organisms have stood out as being potentially more resilient to changing environmental
conditions, in particular Class Cephalopoda (i.e., octopuses, squids, cuttlefishes, and nautiluses). Cephalopod's
high phenotypic flexibility and environmental plasticity, together with their cognitive and behavioural

prowess, and the remarkable ability of some to undergo RNA-editing®® suggest an innate ability to quickly

Seswater
stratification
acclimate to novel conditions. At the same time, decreased competition and predation from other species —
either over explored by fisheries or impacted by climate change — could lead to increased abundance of

cephalopod species over time7.

%  Notwithstanding, growing evidence suggests deleterious impacts of marine climate change even on these Figure 1. Conceptual schematics of the influence of the three main climate change impact

drivers (ocean warming, acidification, and deoxygenation) on marine ecosystems. Retrieved

remarkable organisms, hinting at a greater susceptibility to future climate change than previously expected®?.
from Borges et al.”®

The present work consisted of a meta-analysis on the impacts of marine climate change (OW, OA, and their interaction) on Class Cephalopoda, utilizing the available

scientific literature on experimental exposure to these drivers. Scan the QR code for a summary of the Methodology!
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RESULTS
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Table 1. Results of the meta-analyses [Acidification (OA), Warming (OW), and their interaction (OWA)]. (*) - ~ -~ e
Significant effects. (=) - Absence of effects. (1) — stimulation. (]) - inhibition g % Se 60 “u - L
i - - T Treatment
STAGE MODERATOR LEVEL | RESPONSE ACIDIFICATION WARMING INTERACTION i ” o OA
g = 0 40
Global TREATMENT Overall = = - é 2 o ow
SUPER ORDER Decapodiformes - * - i OWA
Myopsida = & 2= = - b
Octopoda s ~
ORDER
Sepiolida E € -
Attribute £z / Embryo = * . )
Paralarvae = -
LIFE STAGE a 7
Juvenile = * i
adult = = §
Temperate = * * %
HABITAT El
Tropical = * 3
Survival = a0 B0 £
Development = 4 =4 T e —
e — _ e —
Growth = = N o okl doporints Nurmberof sullabe sxperiments
Calcification = =
Bc\:t\:;(i":r;' TREATMENT fe=iog = Figure 2. Number of suitable experiments (n = 47 articles) for acidification/hypercapnia (OA), warming/temperature (OW), and their interaction
FoEiEmEdiE v T v (OWA) in each stage of the analysis. (A) global response; (B) Superorder (only Decapodiformes is presented, since Octopodiformes only
bi boli =
Anaerobic metabolsm featured order Octopoda); (C) Order (Myopsida — squids, Octopoda — octopuses, Oegopsida — pelagic squids, Sepiida — cuttlefish, or Sepiolida
Thermal tok = = E7S
== r — bobtail squid); (D) temperate and tropical climate; (E) egg/lembryo, paralarvae, juvenile, and adult life stages; (F) biological category; and (G)
Cell stress *
- sub-category.
Body composition =
Eh et - %  OW is shown to induce a wide array of deleterious impacts across phylogeny, ontogeny,
Foraging =
Lipid reserves - and biological categories. OA with less pervasive effects but limited to well-studied Sepiids
SnoscH/pIo:sHTSee, - (mostly paralarvae and adult stages of temperate climates). OWA severely underrepresented,
Calcification: cuttlebane = =
Caleffication statolith = IS limited to embryonic studies but showing synergistic effects of OA and OW.
Survival = *J *4 i . . .
. o N Iy I #®  Pervasive lack of standardized balanced research between drivers. There is the urgent need
ey =l Active metabolizm = to strengthen research surrounding the impacts of climate change in cephalopods, namely
Cell damage =
T e = regarding OD and OA as well as multi-stressor and multigenerational approaches, to gain a
Devekim entime = N more complete and accurate understanding of the potential impacts and the species which may
Trace element accumulation =
Abnormal development/Premature hatching = = - present the greater susceptibility.
Length = = L. . -
= o n n &  Cephalopods occupy key positions in marine food-webs, both as predators and prey, and
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and conservation measures must consider the increasingly conspicuous vulnerability of this
incredible group, ensuring that adequate conservation actions prevent the collapse of natural

populations and the consequent cascading ecosystem-level impacts worldwide.
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Layout of the work

- Samples taken in the Atlantic Meridional Transect (AMT)
programme in 2018 and 2019
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HAMPTON
Nutrients concentration from surface to 200m depth. sou UTHAM
- Cell number measured by Flow Cytometer for: i

Prochlorococcus, Synecoccocus, Picoeukaryotes (PEUK),
Cryptophytes, Coccolithophores, Nanoeukaryotes (NEUK) AMT28
- Species identification and abundance by Microscopy for = Rl G, Coo i Dechocccss o e o
Diatoms, Dinoflagellates (both Autotrophic and Heterotrophic g EEIT TTE
¥ species) Filamentous Cyanobacteria. g
- Cell numbers of each taxon were converted into carbon g
Figure 1 - Composite images of Chla mg m-3, (Brotas:ekal...2022) 7‘;
showing cruise track for AMT28 (23 Sept to 30 - Photosynthetic pigments concentration determined by e
Oct 2018 and AMT29 (13 Oct to 25 Nov 2019) chromatography (HPLC) o
AMT28 et ot - Size classes Micro- Nano and Picoplankton abundances were AMT£9DIB‘M e R
- estimated from in situ pigments data according to Uitz et al. (2006), W ADinos I Coccos MMM Crypto  WER Synechococcus BN Fil.Cyano —— TChia

with the adaptations of Brewin et al. (2017).

°

Satellite Data

Satellite data was obtained from the ESA ocean colour climate
change initiative (OC-CCI) for TotalChla, and Chla attributed to the
three size classes (Brewin et al., 2017)

o
2
Chl-a (mg.m~3)

Relative Abundance (%)
°

°
°
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0
Latitude (°N)

AMT29 NitratosNitito (umoii]

Figure 3 — The spatial distribution of the different
phytoplankton groups (mgCarbon m=3) in AMT28
and AMT29 presents the same general pattern with
high abundance of Diatoms and Dinoflagellates in
higher latitudes, and picoplankton carbon biomass
over 40% from 20°N to 40°S on both cruises. Also,
in both cruises, a clear increase in Chla was
noticeable in the region around the Equator (where
nutrient concentrations increase within the photic
zone, and above the nutricline). A bloom of the
Dinoflagellate Prorocentrum cordatum was
observed at #1 of AMT28.

Figure 2 — Concentration of nitrates
with the isoline of 1 pmol L-* NO, , showing
the strong trophic gradient which characterizes
the Atlantic. Phosphates and Silicates followed
the same spatial pattern.

X AT in situ Y = satellite RMSE |r? p-value Atlantic Longhurst Regions | Stations | TCarbo | Size Classes | AMT
Micro Carbon Micro Sat 293 [0.56 |[<0.001 (n) n | Fraction (%)
Nano Carbon Nano Sat T80 [0.47 |<0.001 (moms| Incarbon
) Micro-Nano-
Pico Carbon Pico Sat 220 0.15 |<0.05 Pico
NADR. 56°N-42°N 6 25 44-17-29 28
D?a!oms carbon D!a!oms Sat 1.84 0.50 |<0.001 NAST, 42°N-30°N 7 10 37-18-45 28
D Dir 354 |0.41 |<0.001 NATR, 30°N-10°N 12 18 40-9-49 28
Carbon Sat WTRA, 10°N-10°S 9 19 41-10-51 28
SATL, 10°5-27°S 10 12 34-9-56 28
; ; SATL, 27°5-45°S 15 24 45-17-39 28
Regression analysis were performed between SSTC. 45'5-50°S 2 a7 67-16-16 28
in situ data of Carbon of size classes, and the NADR, 56°N-42°N 7 18 73-9-19 29
size class Chla from satellite following Brewin : ) s RASTAzaon = R A z
et al., (2017). Within the microplankton, the oo o o WTRA, 10°N-10°S 11 21 43452 29
partition between of Diatoms and ) L . SATL, 10°S-27°S 9 15 35-6-60 29
: ; Figure 4 — Composite image of Chla (mg m-) for each size classe, for AMT28 SATL, 27°5-45°S 6 17 31-9-57 29
Dinoflagellates, also determined by the | SSTC, 45°S-50°S NS NS NS 29

(top) and AMT29 (bottom). The nutrient gradient affects all three size «
as all classes present higher abundance in high latitude regions, and lower i |n
oligotrophic gyres. However, the response of cells to nutrient enrichment
AMT28 scales up according to cell size. Picoplankton is present throughout all

- fko, T N T Mcm T Tohl latitudinal regions, becoming dominant in low-nutrient gyres, where micro- and
nanoplankton attain minimum values. Nanoplankton taxa biomass increase in
tropical Atlantic and higher latitudes, whereas Microplankton fraction presents
high values only in high northern and southern latitudes. This pattern is also
clear in Figure 5

satellite model, gave significant correlation

values. Median values of TCarbon, in mg m-3, and fraction of

micro- nano- and pico-plankton for each
biogeographic oceanic province, for AMT28 and
AMT29. SATL was subdivided in two sub-regions. NS:
not sampled. The overall median for both cruises gave
the same result:17 mgCarbon m-3.

Conclusions

0 Figure 5 — Distribution of TChla (mg m-3)
AMT29 Latitide, CH) — and Chla for each size class: pico-, nano-
e~ Pico  —+ Nano —e— Micro — TChla and microplankton determined by in situ
pigment’s concentration.

Phytoplankton community size structure showed a consistence spatial pattern,
responding to environmental factors, common to both AMT cruises.
Nevertheless, interannual differences were found in the relative abundance of

This work s a short varxion of . Diatoms (more abundant in AMT28) and Dinoflagellates (more abundant in
Brotas V, Ferreira A, Veloso V, Tracana A, Guerreiro
C, Tarran G, Woodward EMS, Ribeiro L, Netting J, AMT29).

Clewley D and Groom S (2023) Assessing
ition in the Atlantic

The satellite data products: Chla from micro-, nano, picoplankton, Diatoms and

Ocean from in situ and satellite observations.

B o S0 -2 - - - o . S
Latitude (°N) Front. Mar. Sci. 10:1229692.doi: Dinoflagellates were compared, for the first time, in our knowledge, to in situ
= 103350 mars 2023°1220602 observations of carbon relative abundance, giving good results.
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Introduction

The Atlantic Meridional Overturning Circulation (AMOC)
connects the ocean surface and deep waters. The heat
transport of the AMOC is a complex system involving
exchanges with the atmosphere, which maintain a milder
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SURFACE SALINITY MAXIMUM IN THE NORTH BRAZIL
CURRENT: A 3-DIMENSIONAL VIEW

, Estrella Olmedo*, Edmo J.D. Campos®
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winter climate in Europe. The North Brazil Current (NBC)
is a fundamental part of AMOC, transporting heat and

salt northward across the Equator. Salinity may have an
indirect impact on ocean circulation by changing sea
water density and pressure. Changes in the inter-
hemispheric transports of heat and salt may disturb the
AMOC, with possibly important consequences for the
global climate (e.g. Buckley and Marshall, 2016).

Data

In this study several data sets were used: (1) images of Sea Surface Salinity (SSS) from
the SMOS satellite; (2) in situ data from the “Camadas Finas IlI” cruise in the region of the
NBC; (3) reanalysis from 2 different products of Copernicus Marine Service (CORA and

GLORYS12).

Figure 1: Monthly means of sea surface salinity from SMOS satellite data show
a seasonal salinity maximum close to the Amazon river's mouth (SSS > 37, in
yellow).
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Figure 3: Hovmdller diagrams based in data averaged in longitude, reaching
300 km from the coast:
- Surface Salinity (latitude vs. time) from (a) SMOS and (b) CORA;
- Salinity (depth vs. time) from CORA at (c) 2° N and (d) 4,5° N
- Surface current (latitude vs. time) from GLORYS12: (e) east-west (E positive)
and (f) north-south (N positive);
- Wind (latitude vs. time): (g) east-west (E positive) and (h) north-south (N
positive).
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A simplified schematic of the
AMOC (Srokosz and Bryden,
2015). The NBC's region is
highlighted.

wind domain

Schematic showing the main surface currents in
the Tropical Atlantic Ocean. The shaded area
represents the NBC. (Fonseca et al, 2004)
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Figure 2: Interpolated transects from Camadas Finas IIl cruise (8 OCT - 1 NOV 2012).

- Salinity: (a) Transect 1 (stns. 1-10); (b) Transect 2 (stns. 10, 11, 14, 15); (c) Transect 3 (stns.
20-17, 12-15).

- Temperature: (d) Transect 1; (e) Transect 2; (f) Transect 3.

- Maximum salinity value in each station (g); depth of maximum salinity (h).

- Lines of constant sigma-theta (density, in kg m3) are also represented (a to f).

Results reveal the presence of an unexpected
salinity maximum in the NBC region, located in
the upper layer, close to the Amazon river
mouth. This maximum was first seen in “Camadas Finas IlI” cruise,
represented by orange-red tones (S > 36.5) in Figs. 2b and c. In SMOS
satellite data (Fig. 1) the maximum appears as a tongue of high salinity next
to the coast. It is a seasonal feature in the period 2011-2019 with largest
area from October to December (Figs. 1 and 3a). In the CORA product at
4.5 °N, the maximum also appears every year but for a shorter time (Figs.
3b and d). The annual cycle of the maximum suggests that the physical
processes behind it have a similar seasonality. Annual variations in the
NBC's transport (Johns et al, 1998) may be related to changes in salinity. It
is also worth noting that the maximum’s peak coincides with the annual
minimum of Amazon river discharge. Further studies are needed to clarify
the mechanisms behind the salinity maximum, and to answer other
questions: How does climate change impact salinity in the NBC region?
Does it affect salinity transports to the North Atlantic Ocean?
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Contexto - instrumentacao, variaveis, teoria, aplicacao
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« E possivel a anélise detalhada do campo
de velocidades e de varias varidveis do
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=> espera-se quer um impacto em termos de aumento da frequéncia de eventos
extremos, de vento e de tempestades com implicacdes para a operacdo de obras
hidraulicas, nomeadamente estruturas de descarga e medidas de controle de
inundagdes e descargas = efeitos em cascata desses fendmenos que causam danos
ainda mais significativos ao meio ambiente e que podem ser irreversiveis

=>Espera-se aumento do nivel do mar com implicagdes nos fenémenos de transformagao
de ondas - estabilidade dos quebra-mares e demais obras de prote¢do pelo aumento da
agita¢do maritima e no nivel do mar que provoca angulos de diferentes incidéncias

=> espera-se poder analisar com mais detalhe os escoamento e os seus impactos
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Microplastics (MPs) and mercury (Hg) are ubiquitous in marine ecosystems™2.

{ Introduction

These plastic particles 0.1 mm < @ <5 mm, can be
ingested by marine organisms and are uptake by
marine biota, bioaccumulated and bioamplified,
causing oxidative stress, neurotoxicity, genotoxicity,
and inflammation in marine organisms24.

Hg-biotransformations.

What will be their
interference?

Mercury is present in the marine ecosystems
representing an environmental and human health
problem, due to the formation of the neurotoxic
methylmercury with its subsequent bioaccumulation
and biomagnification in the marine food chain®.

Figure 1: Mercury biogeochemical cycle.

Microorganisms can also take an important role on the

Hg (0)2= Hy (1) MeHg

PLAST“

Aim: To investigate the
interaction of microplastics in
the Hg biogeochemical cycle

and study the

microorganism's community
resistant to Hg in Tagus
estuary.

Methodology

Tagus Estuary, Barreiro

i MPs
—_—

AMA{_E)

Figure 2: Field sampling location in Barreiro, Tagus estuary
(1) with 3 different locations (PA, PB and PC). Sampling of
sediment was done for microplastics (metal can) (2) and for
bacterial community and mercury (falcon tube) (3).

Micre were from the using NaCl
solution (p =1.2 g.cm?) and then characterized physically
using binocular microscope (A) and chemically using FTIR
equipment (B).

The microbial community was isolated from the sediment as
well as from de microplastics for the isolation of DNA followed
by the technique of PCR (C) to amplify the genes of bacteria
(16SV1V3primersF28; 16SV3V5primersF), fungi
(ITS11TS4primersF) and Archaea (Arch349F). Also, to test the
response of the community to the presence of mercury it was
determined the minimal concentration inhibitory (MIC) of
mercury (D).

/’“\
(D)
MIC
Using a mercury analyzer (E), it was measured the total
ion of Hg in the samples for each point
location.

Results

Concentration of MPs/kg of (A )
sediment 100%

Colour characterization @
™ - = 4

mother 5

] ©
©

sy % 8 5 8 3% 888

PA P8
Sampling point

Figure 3: Results of physical and chemical characterization of MPs. A: Concentration of
MPs/kg of sediment for each point location (no significative differences between the 3
points (Kruskal-Wallis test, p > 0.05, 0.202). B and C: Percentage of MPs/kg in the
sediment regarding the colour and shape characterization, for each point location with no
significative differences between the 3 points (Kruskal-Wallis test, p > 0.05, 0.413 for B
and p > 0.05, 0.607 for C). D: Concentration of MPs/kg of sediment for each point
location regarding the polymer determined with significative differences between the 3
points (Kruskal-Wallis test, p > 0.05, 0.005), where PA is different from PB and PC.
E: At the left a FTIR graphic from a sample of polystyrene and at the right some photos
of MPs found, from left to right up and down: blue fragment, a Styrofoam sphere, a pink
fiber and a pellet.

Bigger concentration of microplastics in sampled area PA.

Shape characterization Chemical characterization

I I I T

Sample Point

®

Sample Point  AkydVorrish

Table 1: Results of mercury MPs DNA Sediment DNA
concentration in ppm and MIC for each

sample location.

el [ T || B A VAR VI RV Y/}
Sampled MIC ([Hg
Area [Hel ppm ppm)

PA 3.1+£93 250

PB 06+1.1 125+0

PC 0.4 +1.0 6.25+5,6

Bigger concentration of Hg
in sampled area PA.

[DNA MPs] = 14.9 + 3.9 ng/uL (Min:
11.1 ng/uL; Max: 18.9 ng/uL) (n =9
MPs).
[DNA Sed] =22.3 + 0.9 ng/uL.
Bigger concentration of DNA in
the sediment

Figure 4: Results of PCR amplification of
the genes amplificated of the DNA
isolated from microplastics (I, II, Ill and
1V) and sediments (V, VI, VIl and VIII),
respectively for bacteria, fungi and
archaea.

Hg, MPs and microbial community are present in Tagus estuary, but what will be the result of the interaction of Hg on the
surface of MPs in Hg biogeochemical cycle and toxicity?

p
| Remarks

The results showed that:

(i) Microplastics were found in every sample location, being the most common type the fibers and fragments with black and blue

colors;

(ii) Regarding chemical composition of the microplastics, expanded polystyrene and polyester were the most abundant.

(iii) MPs in this system is colonized by bacteria, fungi and archaea;

(iv)Sampled area PA shows a mercury concentration above Effects Range Medium (0.71 ug/g, dry wt)8, which is selecting for Hg- 22707000

resistant microbial communities, as it was the sampled area with higher microplastics concentration.

fct

centrode

MARE ciéncias do mar

edo ambiente

Fundacao
para a Ciéncia
e a Tecnologia

NSVA

Work funded by FCT:

MARE: UIDP/04292/2020

Plastict? project: 2022.04580.PTDC
ARNET: LA/P/0069/2020
iMed.Ulisboa: UIDB/04138/2020
and UIDP/04138/ 2020.

s et (2013) £

Cont sners, 13052
foss) 2

). 2qumt Tocet 193453

5 {2088) .. Emirr «
&-Long, ER, Macdonal, D.D., Smith, SL. and Fred, D.C., 1995 Icideree of sverse eiocts witin
Manage., 198197;

‘é MAR:

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY



Ten years of monitoring recruitment of the stalked barnacle Pollicipes
pollicipes: linking with environmental variability

J. N. Fernandes?!, D. Jacinto?!, N. Penteado?, A. Sousa?, D. Mateus?!, M. |. Seabra?, T. Silval, J. J. Castro®? and T. Cruz!?

! MARE — Marine and Environmental Sciences Centre, Laboratério de Ciéncias do Mar, Universidade de Evora, Apartado 190, 7521- 903 Sines, Portugal. Email: jfer@uevora.pt
2 Departamento de Biologia, Escola de Ciéncias e Tecnologia, Universidade de Evora, Portugal.

Introduction

Temporal fluctuations in recruitment can have
direct consequences on the population
dynamics of a species, changing its abundance
and distribution patterns. The edible stalked
barnacle Pollicipes pollicipes (Figure 1) is a
sessile marine invertebrate with a planktonic
larval phase that occurs from Brittany to
Senegal, in highly exposed rocky shores along
the shallow subtidal and intertidal levels. It can
be considered the most economically important
intertidal resource of the Iberian Peninsula,
where it is intensively harvested.

Cyprid larvae of P pollicipes settle heavily on
conspecifics and thus the number of cyprids
and juveniles per adult individual has been used

Figure 1 — Adult individual of Pollicipes
pollicipes and several juveniles (left);
details of peduncle of an adult individual
with several cyprids and recruits (RC < 0.1
mm) in yellow quadrats (above).

Methods

This study was carried out at the Cape of Sines (SW
Portugal), a very exposed headland, where P. pollicipes is
abundant. From July 2007 to December 2016,
approximately 50 adults with rostro-carinal distance (RC) >
12.5 mm, were randomly sampled fortnightly or whenever
there were favourable sea conditions. The number of
cyprids and juveniles with RC < 1 mm attached to each
adult barnacle (IR1) were counted on each sampling date.
IR1 reflects recruitment that occurred mainly during the
last month before sampling. The main annual recruitment
season of P pollicipes is defined when IR1 > 3 (Cruz et al.,
2010).

Environmental data were obtained from a weather station
- air temperature; wind speed and direction - and from an

i q ; : oceanographic buoy - sea surface temperature, wave
as a recruitment index for this species (Cruz et [“environmental Variabies r 2 Teble 1 - Pearson correlation - iht Endpwave ef'\'od both located nepar the Cape of
GL, 2010) Air temperature 0.3835 <0.001** CDEHi_UEms (r bEt‘_N_EE" . g p . - . . p
Here we present a long-term study of P Wind stress (along-shore) I0IR - E:ERclr;ntmen; of P po/ltcmtesl Sines. An upwelling index for Sines region was obtained

an environmental 1 " .
pollicipes recruitment over a ten-year period Wind stress {cross-shore) 0.0533 ns. variables during recruitment from . ‘Instltuto ‘Espabno\ de Oceanografia
i ¢ (www.indicedeafloramiento.ieo.es). Alongshore and cross-
and its relation with environmental variables. Epwelinglices 00043 e season, from 2007 to 2016 (n= : SASCAE g
Water temperature 03847 <0.001** | 99). **-p<00L *-p<005  shore components of wind stress were calculated and
Wave height 02297 0.022* n.s.— non-significant. daily mean values were computed for all physical
pleveiperion LG LS variables. For each physical variable, mean values over 30
days were backwards calculated from each recruitment
date. Pearson correlation coefficients between IR1 and
physical variables during the main annual recruitment
season, were quantified for the whole ten-year period.
140 4
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Figure 2 — Mean (+SE) number of recruits per adult individual of P pollicipes (IR1) from 2007 to 2016 (n~50). Blue rectangle — main recruitment season; X — mean IR1 in each recruitment season; At — length of recruitment season in months;
peak label — maximum mean IR1 in each recruitment season; “?” - the end of recruitment season was not defined in 2008 due to low frequency of sampling, and in 2016 data is still not available.

Results and Discussion

Correlations between recruitment and environmental variables were significant for
air temperature, water temperature (both positive correlations) and wave height
(negative correlation) (Table 1). During the main recruitment season and for the ten-
year period, mean air temperature varied between 10.4 and 20.7 °C and mean water
temperature varied between 13.7 and 20.1°C. Mean wave height varied between 0.8
and 2.9m. Periods of warmer surface waters and calm seas are usually associated
with the stratification of the water-column. This stratification may be responsible for
the accumulation of cyprid larvae in the water and consequent settlement to the
shore.

Inter-annual variability in timing, length and intensity of recruitment was
considerable (Figure 2). Main recruitment season of P. pollicipes started between
June and September and ended between December and March. Total duration
varied between 4.2 months (2007) and 9.1 months (2016). Maximum values of mean
IR1 varied between 14 recruits/adult in 2008 and 119 recruits/adult in 2012.
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This study is an output of the project: “Aquapollis + - Aquaculture of the stalked barnacle Pollicipes pollicipes”
(ALT20-03-0145-FEDER-000003).

In general, from 2007 to 2016, the length of the main recruitment season increased in more
recent years, starting earlier and ending later. In recent years, there was also a tendency to a
higher intensity of recruitment than in earlier years.

In a study of recruitment of P. pollicipes in the 1990s for the same area, Cruz et al. (2010)
have found that mean IR1 had a maximum value of ~20 recruits/adult, which is similar to our
results for 2007 and 2008 recruitment season but considerably lower than our results in
recent years. Also in that study, the main recruitment season started in July or September
and ended in October or December.

A changing in timing and duration of recruitment season periods and in the intensity of
recruitment in more recent years related with climate change is thus a possibility that needs

further investigation.
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How to take the most from scientific evidence?

Systematic review and meta-analysis

Verodnica Ferreira

m» MARE MARE — Universidade de Coimbra
veronica@ci.uc.pt COIMBRA

Scientific production has been accumulating at high rates, making reviews necessary. To be considered
of high quality and have a great impact, these reviews must be carried out systematically, following
protocols established a priori and that guarantee the objectivity and reproducibility of the review.
When a systematic review focuses on study results (which often vary due to differences in study
characteristics such as different experimental conditions, methods, species, dosages, sample sizes,
etc.), these can be combined and analyzed by meta-analysis. Meta-analysis is a robust statistical tool
to combine the results of studies on the same topic, considering study precision, to allow general
conclusions, assessment of the consistency of results across studies, and identification of knowledge
gaps. Meta-analysis can be used for multiple purposes including to test (new!) hypotheses, assess the
impact of environmental drivers, test the effects of covariates that are difficult to test in a single study,
assess the effectiveness of management and conservation strategies, combine multi-site results, etc.

Systematic review and meta-analysis

Systematic review Meta-analysis

Definition of the question ( Estimation of effect sizes
v and associated variances
Intensive and extensive v
Iiteraturf search Selection of the model
v
Selection of studies using Estimation of the global
inclusion/exclusion criteria effect size and precision
v v
Critical appraisal of studies Evaluation of publication bias
v
Extraction of data Test of heterogeneity and
\ effect of moderators
Statistical synthesis i
(e.g., meta-analysis) Sensitivity analysis
v
Discussion and conclusion based Interpretation and
on the most precise studies k presentation of results

Course offer on demand:

® 1-day workshop on Meta-analysis ® 1-week course on Meta-analysis
® 2-weeks course on Systematic reviews and Meta-analysis
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Early 215 century morphodynamics of the NW sectionof i) mare Lo e me s o

s Lisbon, between the Sado estuary and the Atlantic ocean
the Tréia peninsula (SW coast of Portugal) - 2004 to 2022 _
Maria Adelaide Ferreira (maferreira@fc.ul.pt), Francisco Andrade (faandrade@fc.ul.pt) o [ty @

During the 2" half of the 20™ century the coastline of the NW section of the Troia peninsula prograded significantly - more than 350 m between 1958 and 1997.

Planning of the Troiaresort in the early 2000s integrated known decadal coastal morphodynamics, creating a non aedificandi buffer to protect the most dynamic areas of the tip of
the peninsula from construction.

Ongoing continued monitoring of this section is considered key to the management and safety of the Troiaresort.
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Estimating abundance of the stalked barnacle Pollicipes pollicipes:
photo-quadrats vs drone imagery.

D. Jacinto!, D. Mateus!, J. N. Fernandes!, M. |. Seabra!, T. Silval, J. J. Castro!'2 and T. Cruz!- 2

! MARE - Marine and Environmental Sciences Centre, Laboratério de Ciéncias do Mar, Universidade de Evora, Apartado 190, 7521-903 Sines, Portugal. Email: djacinto@uevora.pt
2 Departfamento de Biologia, Escola de Ciéncias e Tecnologia, Universidade de Evora, Portugal.

Introduction

Managing marine resources requires information on their distribution and abundance at relevant scales (sesy
e a1 2009), Often challenging to obtain when sampling large areas and extreme habitats such as wave-swept
rocky shores.

The stalked barnacle Pollicipes pollicipes is an important resource on the northeast Atlantic coast forming
dense aggregations in wave-exposed locations, such as capes from Brittany to Senegal (Fig. 1) (sarmes 1956).

P. pollicipes abundance is usually assessed by methods such as image analysis of small-scale photo-quadrats
(e.g. 50x50 cm) (sousa =t a1 2013. However, the access to sampling sites might carry logistical challenges (e.g.
surveying remote areas might be difficult or hazardous) and spatiotemporal constraints imposed by the tidal
cycle and sea conditions.

The use of unmanned aerial vehicles (drones) equipped with high-resolution digital cameras, might provide
low-altitude aerial imagery of intertidal areas (come: et 1. 201, covering large spatial areas in a timely manner and
with sufficient detail to monitor distribution patterns of small-sized organisms such as stalked barnacles.

We have tested the feasibility of*using drones as an alternative method to estimate P. pollicipes R P R R R T T e e e T T
abundance in intertidal rocky shores.

Methods Direct sampling: Photo-quadrats Remote sampling: Drone survey
per SR —

Two sites with high abundance of stalked barnacles were sampled at Cape Sines (SW Portugal) in September
2018.

In each site, two vertical levels were defined: mid shore, that corresponds to the middle/upper of P.
pollicipes intertidal distribution (~1.5 m to 3 m above MLWS) and low shore that corresponds to the lower
intertidal level of P. pollicipes distribution (~ MLWS to + 1.5 m) (Fig. 2).

Stalked barnacle percentage cover was estimated from images collected through photo-quadrats (50x50 cm;
using 10 MP digital camera) and low-altitude (<5 m) drone (DJI phantom 4+ equipped with a 12 MP digital
camera) survey methods, by superimposing equidistant points (~2.5 cm) to the area of interest in the image,
and counting the number of intersection points of the grid (out of 100 intersection points) over barnacles.
Image)J sofware (www.imsgsiningoy) Was used for all image analyses (Fig. 2).

Spatial variability in P. pollicipes percentage cover was analysed by permutational univariate analysis of
variance, PERMANOVA (ancerson, 2001) including three factors: 1) Method (fixed factor with two levels: photo-
quadrats and drone, 2) Habitat (fixed factor with two levels: mid shore and low shore) and 3) Site (random
factor with 2 levels: Site 1 and Site 2 . Sample size was n= 6 to 14 images.

Analyses were based on Euclidean distances of log(X+1) transformed data. Unrestricted permutation of raw
data and Type Ill sums of squares were applied (anderson =21, 200). Homogeneity of univariate dispersion based on

Euclidean distance was tested using PERMDISP (ancerson, 200. When appropriate, pair-wise tests were Pros f’ro:
conducted. The software PRIMER 6 and PERMANOVA+ (uunprimer-e.com; Anderson et =1. 200) Was used to perform all * Close observation arge.survey coverage .
sishyses, * High resolution images * Less time consuming operations

* Scaled images * High resolution images

Cons Cons
* Limited survey (spatially and temporally) * '“‘.ﬁr“tly scaled images .
*  Access to sampling site might carry * Skilled drone operator required

logistical constrains and hazards

Discussion

Fig. 2: Location of the study site at Cape Sines on the SW coast of Portugal in relation to Iberia (inset). Two vertical levels were considered in the intertidal area of Cape Sines:
Mid and Low shore. Aerial image of sampling sites and access to sampling sites (red — drone flight path; yeliow — on foot path). R R )

The study suggests that low-altitude drone survey is a suitablé alternative
method to effectively monitor the abundance and distgibution patterns of

pr— the stalked barnacle P. pollicipes and possibly other intertidal organisms:

Results

Among the advantages of using drones in such stlidies are the fairly low
cost, the high resolution of the images, the large size of the area that can

:’a)‘;e(’)’; (:_f :;’“"da"ce of the istalked: bamacle: £ pollicipes sk be covered, and the quantity of georeferenced data that can be produced
p>0. ig. 3). ) A 4
in a single tidal cycle.
Stalked barnacle abundance, estimated as percentage cover, e
varied between 5% and 26% according to the intertidal vertical 15% The application of drone technology and rélevant imagery processing
Low | MID ‘ Low ‘ MiD

Both direct and remote survey methods described similar spatial 30%

(% cover £ SE)

[ i ; p<0.05).

evel (Mid > Low; p<0.05) techniques to Pollicipes research may be complemented with work in the
field to gather other important datalfe.g. harnacle biomass, population
size structure, among others) and usedifor producing high resolution

Stalked barnacle abundance

0% 1 maps of fishing grounds that can be efficiently transtormed into a usable
Fig. 3: P. pollicipes percentage cover at Cape Sines (SW Portugal), estimated from images . -
colected through photo-q . i Two G5 7S product for a broad range of ecological applications:
sites (mid an¢ ) i B
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SPATIO-TEMPORAL VARIABILITY

OF NIS IN THE MARINAS OF MADEIRA ARCHIPELAGO

6 q - 0.9 1 . L2 1
Cristiano Mancini , Patricio Ramalhosa , Jasmine Ferrario, Paola Parretti

1- Marine and Environmental Sciences Centre, Agéncia Regional para o Des Ivi da Investigacio, Tecnologia e Inovacio (ARDITI), 9020-105 Funchal, PORTUGAL
2- Department of Earth and Environmental Sciences, University of Pavia, Via S. Epifanio 14, 27100 Pavia, Italy

Introduction Objective Settlement plate

The Madeira archipelago is located in a « Assess the abundance of 4 NIS"
strategic position in the NE Atlantic « Access NIS variability across time (3
being a stopover on marine routes seasons for 3 years) and space (4
between the European, African and recreational marinas)

American continents. Since 2014 there

has been an increase in record of

marine NIS (non-idigenous species)
with recreational marinas and port

becoming the main focus of invasion.
Species abundance can vary with time
and space. In this context, this work
focused on 4 NIS (Botrylloides niger;
Botryllus schlosseri, Parasmittina alba
and Schizoporella errata) in 4 marinas
(Funchal, Calheta, Porto Santo and
Quinta do Lorde).

Settlement plates (8 replicates) are deployed in
4 recreational marinas. From 2018 to 2021,
every season (summer, winter and spring) plates
were retrieved from the water and
photographed.

In total of 256 pictures were analyzed in Coral
Point Count with excel.

Data about total area coved for each species
within a plate were estimated.

Botrylloides niger:
significant differences in seasonality in
all marinas except for Quinta do Lorde

BOTRYLLUS SCHOLOSSERI

Botryllus schlosseri
significant differences in seasonality in
marina of Calheta and Funchal

0% area

Parasmittina alba
significant differences in seasonality

only in the marina of Quinta do Lorde 2
PARASMITTINA ALBA

O Summer @ Winter B Spring O summer B Winter B Spring

SCHIZZOPORELLA ERRATA
Schizoporella errata

No significant differences in
seasonality in any of the 4 marinas

these differences, a possible responsible could
‘ by the type of maritime traffic involved; A clear

< 30
o
Considering the 4 species there are E 2% .
significant differences among the 4 ° . 0 . .
marinas and between summer and o b o LT L [ P
winter seasons (p<0.05) A = £ A P bl a
O Summer B Winter B Spring B Summer @ Winter B Spring
100 e e e iR M arina COI]Cl[lSi()ﬂS
A CA
v FX
C Schi . ope o -
#C Schizzoporella errata ops Significant differences in NIS abundance were
50 observed in the four marinas; More studies are
_ needed to understand the factors related with
#C Parasmittina alba

0
% area pattern for the seasons and years considered in
the study was not observed; Information about the
biological traits of the NIS could be important to

4C Botryllus schlosseri evaluate seasonal patterns

#C Botylloides niger ‘
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INTEGRATED APPROACH TO STUDY THE
MOVEMENT DYNAMICS OF THE MEAGRE

AUTHORS: Marques J.P.; Reis-Santos P.; Tanner S;; Alexandre C.; Almeida AR ; Alves MJ.; Amorim C.; Costa J.L,; Domingos |.;
Fonseca P.;Jorge A,; Lanca M.J.; Mateus C.S; Prista N.; Silva M_; Stratoudakis Y.; Vieira M.; Almeida P.R.; Quintella B.R.

R&D UNIT MARE - Marine and Environmental Sciences Centre, Faculty of Sciences, University of Lisbon CONTACT: jprmarques@fc.ul.pt

OBJECTIVE:

Unravel the ecology of the meagre migrations in
Portugal, emphasizing the spatial use of adults and
juveniles in the Tagus estuary.

THE MEAGRE (Argyrosomus regius)

Can live for more than 40 years - throughout
its life cycle, several migrations occur
between spawning, nursery, feeding and
overwintering areas.

METHODS:

Task 1 - Analysis of the
population structure using
microsatellite DNA markers.

A ——

\

Task 2 = Heart tissue
'"“I""II"'I”“" fatty acid signature to
discriminate stocks
Task 6 - Detection of spatial and accoclated to etuaries:
temporal patterns of estuary use
with passive acoustic monitoring. ‘
! CORV

Task 5 - Seasonal migration of
adults and identification of spawning
areas inferred from acoustic telemetry

coupled with archival tags. —

Task 4 - Estuarine habitat
use by juvenile assessed
57 with acoustic telemetry.

Task 3 - Assessing
connectivity and
ontogenic migrations
with otolith chemistry.

\

some RESULTS:

Importance of the Tagus estuary Reconstructing migration Juvenile home range and Adult home range and
as a spawning and nursery area patterns with otolith chemistry, core range assessed with core range assessed with
with otolith core chemistry. from the core to the edge. acoustic telemetry. acoustic telemetry.

WHAT TO EXPECT ?

The integrated analysis of the results, at the different temporal and spatial scales, will respond to the project objective
and, at the same time, contribute to promote the sustainable management of fisheries targeting this species.
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Induction of CYP1A1 by Benzo[a]pyrene and Phenanthrene in zebrafish

hepatocytes
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INTRODUCTION RESULTS

Polycyclic aromatic hydrocarbons (PAHs) are persistent organic ViRAIRY (MTT fxs=5¥) :’Z
contaminants found in the environment due to anthropogenic i Jf
activities. They can accumulate in sediment beds in aquatic £ 100 7 + ! L
environments and can be harmful to organisms. Many PAHs are ;9 i B o
procarcinogenic. PAHs appear as complex mixtures, and research E
has focused on single compounds, despite mixtures having different s :Z
toxicological effects. (1] R e T RN

(1150 (12)5% N0
Concentration (uM)

Figure 1 - Effect of exposure of different PAHs on cellular viability as evaluated by the MTT assay. Following
exposure of ZFL cells for 24h, MTT reduction was evaluated. Ct - Control. Data represent the mean £S.E. of 3
independent experiments.

CYP 1A1 Expression

g 12
a
ct Phe Bajp PReBLAIPSOUM  proprap ;: ! T
T L -
CYP1A1 e Not observed
(59 Kda) T ——— ¢
i 02
£ o :
Loading g ‘ 1) | a2 | e ‘ 1)
=] 50 50 50 50 50 100
o e | Bap Presiap
Concentration (uM)
: 2 H s Figure 2 - Expression of CYP1A1 by Western blot after 24h of exposure in ZFL cells to different PAHs and their
Environmental guidelines do not account for unpredictable L i o i

mixtures. Ct - Control. Data represent the mean +S.E. of 3 independent experiments.

Results showed:

* Viability did not decrease relative to control after 24h

* No expression of CYP1A1l protein levels was observed in the
Control and Phenanthrene groups.

* Expression of CYP1A1 decreased relative to Bap when cells were
exposed to binary Phe:BaP mixture in all proportions at 50uM.

METHODOLOGY * At 100uM, the expression of CYP1A1 in the mixture remains

similar to BaP 50uM.

DISCUSSION AND CONCLUSIONS

effects of PAH mixtures.

The present work aimed to disclose the interaction effects of
two PAHs that have different carcinogenic potentials and
chemical structures, Phenanthrene and Benzo[a]pyrene,
individually and in mixtures.

ZFL Cell Line (zebrafish hepatocytes)

Exposure: Phe and B[a]P
individually and in mixture
Proportions: 1:1; 1:2; 2:1

MTT Assay

Time: 24h » Pheis a weak CYP 1A1 inducer [, while BaP is a strong inducer B!
[MTT] = 400 pg mi-1 * Mixtures with a final concentration of 50uM suggest that the
96 well-plate with inducing effect of BaP can be reduced by the presence of Phe;
7000 cells / well -
Western Blot « At a total concentration of 100uM, there appears to be no change
~ ~ g in CYP expression levels relatively to BaP exposure;
S * PAHs have minimal influence on cellular viability, however, PAHs
= = T . ; : :
P> . il TN can induce the expression of metabolic enzymes, leading to the
production of carcinogenic metabolites 1.
CYP1A1
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ANTHROPOGENIC DEBRIS IN A TROPICAL SEABIRD COMMUNITY:
INSIGHTS FROM TAXONOMY AND FORAGING DISTRIBUTION

Matos, Diana M., J.A. Ramos’, Filipa Bessa', Vitor Silva', Isabel Rodrigues?, Stefan Antunes?, |. dos Santos’, Jodo Coentro?, A. L. C. Brandao?3,
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Anthropogeni¢’
unknown - 28.8%

D. Anthropogenic
cellulosic - 26.9%

% All seabird species had anthropogenic debris in their faeces. !
< Species with a more coastal foraging strategy exhibited higher occurrenceI

and number of anthropogenic debris than pelagic species. I
% Anthropogenic debris should be more prevalent in coastal areas, where-
human activities occur in higher number and frequency (e.g., fisheries). |

Large microparticles

Mesoparticles
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Acclimation period for Mytilus spp. prior to laboratory

experiments: preliminary results
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Introduction

Laboratory experiments using bivalves in aguaria require an acclimation period to
guarantee that the animals are not stressed. Acclimation periods that are too short or
too long can affect the results of an experiment. Nevertheless, few studies have
determined optimal acclimation periods for bivalves prior to experiments (Widdows &
Bayne, 1971, Thompson et al., 2012). Lack of consensus on this restricts our ability to
compare data from different studies. In previous studies, in which Mytilus spp. was
used, the acclimation periods used were 2 days (Pfeifer et al., 2005), 7 days (Coelho
etal, 2021), 10 days (Matoo et al., 2021) and 14 days (Abidli et al., 2021).

Aim

To determine an optimal acclimation period for Mytilus spp. prior to laboratory

experiments.

Material and Methods

In January 2022, adult mussels (Mytilus spp.) were hand-collected from natural growing
areas in the south arm of the Mondego Estuary (Figure 1) during low tide, placed in
coolboxes and taken to the laboratory for 14 days of acclimation period in a tank filled

with estuarine water that was renewed every 4 days.

Figueira da Foz
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Figure 1. Location of the Mondego estuary on the northwest coast of Pertugal (Castro & Freitas, 2008)

Sampling Days Digestive Gland

GST - Glutathione S-Transferase
LPO - Lipid Peroxidation

DO — Mytilus spp. collection day
D7 — After 7 days of acclimation
D14 — After 14 days of acclimation
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Figure 2. Activity of GST determined in the digestive gland of Mytilus spp. in different sampling days.
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Figure 3. Levels of LPO determined in the digestive gland of Mytilus spp. in different sampling days.

Conclusions and Future Directions

« The preliminary results of GST activity and LPO levels seem to indicate that there
was some difference on the 7" day of acclimation and that 14" day had values
closer to the mussel's collection day (D0). Could 14 days represent the optimal time
for Mytilus spp. acclimation?

» To continue the analysis of the GST and LPO biomarkers and analyse others also
important for the aim of this study, such as: Catalase (CAT), Acetylcholinesterase
(AChE), Glutathione Peroxidase (GPx) and Glutathione Reductase (GR).

» To conduct statistical analysis to verify if there are significant differences between

sampling days during the acclimation period of Mytilus spp..
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Introduction

" Benthic Z—) Negative impact in:
Benthic dinoflagellates from —> E;harrnful algal bloom{ Coastal communities obj ectives
temperate marine waters may give (BHABSs) Biodiversity
Qitreopsis cf. siamensis rise to / Trophic web dynamics Evaluate lethal and sublethal effects of dinoflagellates Ostreopsis cf.
& s3b siamensis and Prorocentrum lima on juveniles of the amphipod

. i Echinogammarus marinus
How do BHABs affect the macroinvertebrate amphipod

. . ¢ e
Echinogammarus marinus (Leach, 1815)? s g, g
+ +
X r Present in estuaries and marine coastal areas 4
Prorocentrum lima 4 ; . .
Northeastern Atlantic coast Evaluate motility of E. marinus after exposure and post-exposure to
(including northern coast of Portugal) sublethal algal densities
Phycotoxins Relevant Key mesograzer in seaweed-covered areas Infer possible mechanisms of BHAB toxicity in this coastal
&g in community g in particular Fucus spp. macroinvertebrate
! structure
Acute toxicity tests (48h) Exposure (24h) and post-exposure (24h) — Motility tests
Juvenile Dir in a range of densities Motile TESIDOTISE
Densi Density 5 replicates to food stimulus
“s,"{ High Endpoints cells/mL + Recorded 30 sec
cells/ml . ” ToxTrac software
/ . oo Mortallt.y- {L(-st) Fueus spp. i
E man‘nusr ® + Immobilization (EC5,s) algae exudate ;;,rg;:;,:‘e
(3-5 mm long) 0. cf. siamensis T Endpoint
10 organisms (Strain [086-17) ll"‘ "'J i i E r + Average total distance
3 replicates . ¥ 5 it
30mL 5 ’ | g replicates
X e | fochernical b
16L8D | P Low _ Biochemical biomarkers
No food = &4 — . o 5 -
"‘ + Acetylcholinesterase (AChE) activity — neurotransmission activity
P.lima Immobilization: alive but 3 sublethal b 24h .
(Strain 1066-04) 00 TR Do algal ﬂen_silles P — = Glutathione S-transferase (GST) activity — detoxification response
after gentie prodding (from estimated ECs) (no dinoflageliates)  — - Electron transport system (ETS) activity — energy metabolism
Results and Discussion
2 * 4 Ostreopsis cf. siamensis Prorocentrum lima
Acute toxicity tests (48h) of E. marinus exposed to: % 1 (1086-17) (1066-04)
Cells / mL ECs LCy ECs LCs
a) Ostreopsis cf. siamensis b) Ostreopsis cf. siamensis c)  Prorocentrum lima (95% C (95% C1) (95% C) (95% CI)
100 1844 6520
- 24h -+ 24h 24h > 241 800 > 241 800
> 100 o 48n § 100 o am § 80 -+ 48h (1571-2157) (5491-7732)
H K 8 % 664 2143 111 851
£ H 3 e 48h > 241 800
5w A 2w 8 (579-761) (1833-2500) (80 913-154 291)
# ‘E g. 20 - . Table | — Estimated 24h and 48h EC,s and LGS for juvenile £ marinus exposed to toxic
+*e . < = P dinoflagellates. LCsps and ECs,s were estimated using four-parameter logistic curves. Cl, confidence
o o o interval
T T T LI S R L S E—
10 100 1000 10000 10 100 1000 10000 1000 10000 100000 1000000 g Ostreopsis cf. siamensis had a more pronounced effect than
Cells f mL Cells / mL Cells / mL . . .. . . ..
Fig. 1 — Dose (density)-response curves of Echinogammarus marinus juveniles exposed to: a) O. cf. siamensis for the determination of mortality LC5, 24h LCyy 2= F. lima in acute tDXICIty 'hrEShDIdS' presenllng hlgher tOXICIty
0.86, 48h LCy, 2= 0.92; b) O. cf. siamensis for the determination of immobilization ECs;> 24h ECs, 12= 0.93, 48n EC5, 2= 0.95; ¢) P. lima for the determination of to E. marinus juveni|es than P. lima
immobilization: rZ = 0.79. For P lima, the LC50s and the 24h EC could not be calculated and were estimated to be higher than the highest density tested (241 800
cells/mL).
» . Exposure (24h) and post-exposure (24h) Biochemical biomarkers
Exposure (24h) and post-exposure (24h) Motility of E. marinus exposed to:
. . . | v Prorocentrum lima had no effect in AChE, GST and ETS
Ostreopsis cf. siamensis Prorocentrum lima B . . 5 ;
. activities in E. marinus, comparing with the respective control
400 2000 The average distance covered
T 5 i igni L Ostreopsis cf. siamensis had no effect in
E 300 ) E 1500 by E. marinus was significantly GST activity P nek ) i
8 E less for both dinoflagellates at 30 AChE and ETS activities in E. marinus,
-
§ 200 T g 1000 : the two highest densities than 5 comparing with the respective control
2 - . . . = *
- * a ® L
g 100 . g 500 . for the controls, indicating that 220 Decreased GST activity at the
. o the juveniles did not regain = . . . .
= N E highest density of O. cf. siamensis
T T T T w T T T T ili
] 130 333 852 0 10582 26456 66140 motility =10 Detoxification process of GST
Cells/ml = 2 Cels /ml- E ossibly less responsive
3 24h + 24h post-exposure All densities of O. cf. siamensis E Y 2
Fig. 2 — Average total distance travelled by £. marinus juveniles exposed to 3 sub-lethal densities of O. cf. affected the motility of E. marinus T T T T Fig. 3 — Activity of GST in E. marinus juveniles exposed to 3
siamensis and P. lima, measured after 24h and after additional 24h in clean medium (post-exposure). Emor . . ty 0 130 333 852 sub-lethal nen_s[t\es of O CT stamensis,_ measured after 24n
bars represent the SEM. Significant differences from the respective control (0 cells/mL) are indicated by * juveniles Cells /mL and after additional 24h in clean medium (post-exposure).
(p £ 0.05, two-way ANOVA, Dunnett post-hoc test). =1 24h Results as mean + SEM. Significant differences from the

respective control (0 cellsimL) are indicated by * (p < 0.05,
3 24h + 24h post-exposure two-way ANOVA, Dunnett post-hoc test).

Conclusions

Results suggest that the benthic dinoflagellate O. cf. siamensis may be more toxic for E. marinus juveniles than P. lima, in terms of mortality, immobilization and motility.

At the biochemical level, the detoxification response of GST appears to be affected, revealing a decrease of activity at the highest density O. cf. siamensis (852 cells/mL), for
both 24h of exposure and additional 24h in clean medium.

Overall, the present study puts in evidence the noxious effects of the two benthic microalgae species on the gammarid here tested, which may translate into potential

consequences for the coastal trophic web dynamics and biodiversity.
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southwest coast of mainland Portugal (Alentejo): first

results and challenges
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The Portuguese Stranding Network (established in 1979) has collected
data over the years along the coast of mainland Portugal. Currently, this
network is divided into several regional stranding networks (Fig. 1) to
allow a faster and more complete response to the stranding of marine
mammals and reptiles. The data analysed here refers to strandings of
cetaceans detected on the southwest coast of continental Portugal, the
Alentejo region, between 2010 and 2022 (Fig. 2, Fig. 3).

In this work we provide insights regarding the first results of the
establishment of a regional stranding network on the Alentejo coast
comparing periods before and after the implementation of a
Regional Stranding Network, using different variables (Table 1 and
Figs. 4 and 5).

;;?u Information gathered by maritime 95’2', Dec 2022
authorities and the Portuguese Institute Regional
for Nature Conservation and Forests stranding
network

Table 1. Mean and standard error of each variable in the periods before and after the implementation of the Regional
Stranding Network (“Quantity of causes of death determined” show the type of causes of death determined in both
periods).

Regional Stranding Network

Before After
Annual number of strandings 18:3 29:s
% of strandings where cause
of death was identified 64 51:s
(decomposition state < 3)
% of sex-identified
strandings 3514 e
A W -
% of strandings identified to 6814 85 46

the species level

Possible bycatch

Number of cau;es of death | Possible bycatch | Bycatch
determined * Trauma
= Illness

Before

* Departamento de Biologia, Escola de Ciéncias e Tecnologia, Universidade de Evora, Portugal
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Fig. 1. Regional stranding networks along the coast of mainland Portugal.
Study area. Purple line — Rede Norte; Green line; Rede de Lisboa e Vale do
Tejo; Orange line — Study area Alentejo region, SW mainland Portugal; Blue
line - RAAg
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Fig 4. Ordination of the 12 sampled years (presented in two periods - before and after the
implementation of the Regional Stranding Network) using principal component analysis and
variables referred in Table 1. Both axes explain 92% of the total data variation.
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Fig 5. Cause of death in strandings detected during the periods before and after the
implementation of the Regional Stranding Network.

In addition, the use of unmanned aerial vehicles is being implemented in
the detection of strandings (Fig. 6C). It has also been given emphasis to
scientific outreach activities, with the aim of disseminating the project and
drawing attention to the stranding topic (Fig. 6D). Between 2021 and 2022, 17
outreach activities were carried out with an estimated audience of 1250

people from different ages and backgrounds.
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Fig. 6. A. Operation of the regional stranding network; B, Laboratory necropsy of a common dolphin; C. Use of drone to find a stranding; D. Outreach activity.
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Fig. 2. Annual number of stranding events detected per year on the Alentejo region between 2010 and
2022.
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Fig. 3. Percentage by taxa of the total number of strandings detected on the Alentejo region between 2010
and 2022 (NI = not identified).

Significant differences (PERMANOVA Pseudo-F = 9.842; P-
value =0.01) were observed between the periods before
and after the implementation of the Regional
Stranding Network (Fig. 4), with an improvement in the
information gathered in the period after this
implementation.

At the same time, the creation of the Regional
Stranding Network has also been contributing to a
better coordination between the different entities
involved in the response to strandings and allowing
the collection of a higher number of biological
samples for the Portuguese Marine Animal Tissue
Bank (Figs. 6A, 6B).

This work highlights the importance of a dedicated
team in the field. The regional stranding networks
should be maintained allowing more and better
information to be collected on each stranded animal,
on an ongoing basis.

Ezg ICN F FUNDO-*MBIENTAL

20



'I’/'""Vl hd 4 wwvx;rm“w L i Sl il S . it bt . duie *illiai ol dndaind oty Tial  VHR bk R & ceme e ‘camucll s b e simsi oo

Polllicipes pollicipes ot Berfengan Nature Reserve (Portugal)

F. Neves'!, A. Sousa’?, D. Jacinto?, S. Maia?, N. Penteado?, T. Silva’, S. M. Leandro3, D. Mateus?, J.J. Castro**and T. Cruz **
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PROFESSIONAL HARVESTING AT RNB

Implemented in 2000 (changed in 201) including:

of Leiria, Peniche, Portugal

/?_‘}:l“":’ @ The stalked barnacle Pollicipes pollicipes is
intensively harvested on rocky shores of Portugal

and Spain occurring on very exposed shores.

Nax. 40 Gicences
@ statistical data about this fishery in Portugal

underestimate the fishing effort. Uik
Spatial Zonation
R remne e e @ Need for independent estimates of abundance and
\ size of P. pollicipes to be integrated in management 9 s ¢
rig st OO Wdividual Semertral decisions France
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Total density of barnacles in no-take zones was higher than in harvest  In the mid shore, density of large-sized barnacles (RC>22.5mm) was higher in
zones, while total biomass was similar between zones. This pattern  the harvestzone than in the no-take zone, while biomass of these barnacles was
suggests that individual biomass per barnacle is lower in no-take sites  similar. This seems to indicate that in the mid shore, barnacles reach a higher
size in the harvest zone comparing with the no-take zone. This was not observed
in the low shore, probably because there is a higher fishing pressure upon large
sized barnacles in the low shore. Why do barnacles reach a bigger size in the mid
shore of harvest sites? One explanation is the overall density that is higher in the
no-take zone and this might limit growth in the no-take sites. Alternatively,
there might be a higher growth rate in the harvest zone comparing with the no-
take sites. In fact, preliminary observations of individual growth rate in both
zones seem to indicate a lower growth in the no-take zone.
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comparing with harvest ones, which might indicate a lower quality of
barnacles in no-take sites. Although there are observations that
exploitation might happen in no-take sites, a lower fishing effort is
assumed in no-take sites. Consequently, the higher density in no-take
sites might be due to this lower fishing effort, but can also be explained by
an apparent higher recruitment in these sites (Cruz et al. 2016).
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Sea lamprey adaptation in a climate change scenario:

INTRODUCTION

Sea lamprey (Petromyzon marinus, L.):

Parasitic and anadromous species

“Vulnerable” in the Iberian Peninsula

Good model for evolution studies

Distribution in the north, west of the Atlantic Ocean

and Mediterranean Sea

Cultural and Socioeconomic relevance

Problematic |

Is the sustainability of sea lamprey fisheries compromised?

>

ATLANTIC OCEAN

Figure 1. Study area identifies the respective four river
basins selected for the study.

Could the decline in sea lamprey populations be associated with the availability of their preferred hosts at sea?

Could sea lamprey fisheries promote an artificial selection of genetic profiles better adapted to environmental pressures?

WORK PLAN

Task 1

Task 2

Task 3

Study the genetic
profile of sea lamprey
individuals during
fishing season
(Whole Genome
Sequencing)

Fisheries temporal
analysis over several
years

Identify the main hosts
of sea lamprey
(DNA metabarcoding)

>
o

—

PR

Task 4

Assess the socio-
economic impact and
implications in terms

of fisheries
management
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-Study of fish migrations and life-story strategies -
Migratory dynamic of catadromous thinlip grey mullet

! MARE - Centro de Ciéncias do Mar e do Ambiente / ARNET - Rede de Investigacdo Aquética, Universidade de Evora, 7004-516 Evora, Portugal
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Investigation developed:

Fish movement and behaviour
Sampling campaigns | Fish sampling campaigns and visual counts

* Population biomass and size structure

* Circadian rhythm

Analyze species seasonal movements, diel patterns and
environmental triggers of specie’s migratory movements.

&

infer the

Biotelemetry |Passive telemetry (pit-tags), radio and acoustic telemetry

Site fidelity

Activity patterns and habitat use

Short and long-Distance migratory movements and species behaviour

Unravel biological aspects of species migration and identify obstacles to
migration.

4

Esmeralda Pereira*', Bernardo Quintella2, Maria Joao Langa®, Catarina Mateus ' & Pedro Raposo de Almeida’

Life-history tactics and ontogenic movements
Laser ablation inductively coupled
plasma mass spectrometry

Otolith Microchemistry

Isotopic chemical analysis of Sr:Ca and Ba:Ca composition

Infer habitat use patterns (presence, timing and habitat transitions), reconstruct
migration histories and identifying behaviorally groups of fishes, or contingents.

Fish condition and metabolism
Lipid composition

Proximate composition and nutritional quality
» Fatty acid composition

Population discrimination-profiles

Study the role of different migratory behaviors and breeding strategies on fish
metabolism, and both the quantity and quality of the lipid’s reserves.

Connectivity patterns and gene flow
Molecular tools |Microsatellite DNA markers

Estruturagdo genética das populagGes Fluxo ggnético
» Fine scale population structure of migratory fishes, / \
* Genetic differenciation at different geographical scales ,"\“ k / =
g — (7).
* Demographic dynamics & / )
- — LU 2
Assess how complex life history traits and migratory dynamics shape the S 530 /
populations structure and connectivity. o } (] e
- - Habitat restoration and river Fish pass improvement : EcossisteTnSsIvicss
Appllcatlons: connectivity and monitorin AR &
g Food production
Projects
INTGIEGESNENE FCT =it W)mare ARNET Quie™ GMED INRAG 9 Ll () st | s | e G WSIT e B Dias D
Encontro Dia do MARE - Figueira da Foz, Novembro 2023 Contact/resources:
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Gestao e conservacgao de espécies potamddromas: dinamica de movimentos, fidelidade
espacial e migragoes parciais

Ana Sofia Rato?, Carlos M. Alexandre?, Isabel P. Lima%® & Pedro R. Almeida'*

MARE — Centro de Ciéncias do Mar e do Ambiente /ARNET — Rede de Investigacéo Aqudtica, Instituto de Investigacdo e Formagéio Avancada,
/ gacdo Aq gag < 14 \“DMARE ARNET

Universidade de Evora, Evora, Portugal

MARE - Centro de Ciéncias do Mar e do Ambiente /ARNET — Rede de Investigacéo Aqudtica, Universidade de Coimbra, Coimbra, Portugal

Departamento de Engenharia Civil, Faculdade de Ciéncias e Tecnologias, Universidade de Coimbra, Coimbra, Portugal
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Enquadramento

Aumentar o conhecimento sobre a dindmica espacial das espécies potamédromas, e os fatores biolégicos e
ambientais que regulam esses movimentos, mais especificamente:

Avaliar e identificar a dinémica de movimentos das espécies potamédromas;

Identificar o grau de fidelidade espacial das espécies-alvo, selecéo de habitat e respetivos padrées
de residéncia/migragéo;

Identificar os fatores ambientais, hidréulicos e hidrolégicos que influenciam estes comportamentos;

Adequar medidas e programas de gest&o dirigidas a estas espécies.

Tarefa 1. Padrdao de movimentos e comportamentos
migratérios de espécies potamédromas

Passagem Para Peixes do Acude-Ponte de Coimbra
Contabilizacdo e medicdo de individuos de ambas as
espécies-alvo

Relacéo com preditores ambientais

Luciobarbus bocagei P:

\4
@00 COINERA

UNIVERSIDADE DE EVORA

Espécies-alvo

Barbo-comum Boga-comum

A Il

drostoma p

Steindachner, 1864 Steindachner, 1864
Estado de conservagdo: Pouco Estado de conservagdo: Pouco

Preocupante Preocupante

Espécie potamédroma Espécie potamédroma

Medicdo de exemplares na

.

_-Marcagao com PIT tag

Mapeame\‘fo e

caractéifigagio de h:abaL Caracterizacdo e mapeamento de habitat disponivel j

KTarefa 2. Dinamica migratéria de espécies potamédromas \

Bacia hidrogréfica do rio Mondego

Marcagéo com marcas PIT de individuos das ambas as espécies-alvo
Antena de detecéo PIT fixa (Passagem Para Peixes do Acude-Ponte
de Coimbra) e métodos de marcacéo-recaptura

Remoca® Avaliacdo dos parémetros biolégicos: sexo, idade, estado de
J maturagéo das génadas, condicdo corporal

Tarefa 3. Residéncia vs migragdo e selecdo de habitat

Sub-bacia do rio Tua, bacia hidrogréfica do rio Douro

Marcacéio de barbo-comum com transmissores acusticos
(duragéo da bateria ca. 24 meses)

Detec&io continua através de rede passiva de detecéo
acUstica

Caracterizacdo de varidveis ambientais

Kl'arefa 4. Grau de fidelidade espacial

* Rio Douro, sub-bacia do rio Tua, sub-bacia do rio Pinhdo

* Marcagdo de barbo-comum com transmissores acUsticos
(duracéio da bateria ca. 24 meses)
Detecéio continua através de rede passiva de detecdo
acustica
Caracterizagéo de varidveis ambientais
Translocagéo experimental entre os rios Tua e Pinh&o (25

\ km de disténcia entre si)

Insercgéo de

Incisdo transmissor

/Tarefa 5. Enquadramento e gestdo das espécies potamédromas no ambito da atividade
piscatéria

Realizacdo de inquéritos para avaliar a importéncia das espécies potamédromas como espécies alvo e/ou
acessérias:

* Pescadores profissionais

* Pescadores recreativos 4 g
. cres Bl wiaoes P

Attantic Area

\_ — ¥,

A

Bacias hidrograficas em estudo
— Rios em estudo

Sutura

Financiamento

Bolsa doutoramento FCT: 2021.05339.BD

Projetos financiados pela FCT com referéncias
UIDB/04292/2020  atribuido a0  MARE e
LA/P/0069 /2020 atribuido ao Laboratério Associado

ARNET.
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results

Beatriz Reis

Installation of a passive acoustic monitoring network (F-PODs) to detect
toothed cetaceans (odontocete) on the Alentejo coast: preliminary

"
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ENCONTRO 2023

B. Reis"", F. Neves', T. Silva', T. Cruz'2, J. J. Castro’2 and D. Jacinto?

"MARE - Marine and Environmental Sciences Center / ARNET - Aquatic Research Network, Laboratdrio de Cigncias do Mar da Universidade de Evora, Sines, Portugal (‘beatriz reis@ua.pt)
2Departamento de Biologia, Escola de Ciéncias e Tecnologia, Universidade de Evora, Portugal

Introduction

Odontocetes (toothed cetaceans) have the capacity to echolocate, which
allows them to exchange information and coordinate their behavior using
clicks (Fig. 1). In this way, it is not necessary to observe them in order to
detect them. Technological development in recent decades has brought
various devices for this specific purpose.

In this study, an array of passive acoustic detection sensors was deployed
in the coastal waters of the Alentejo region with the objective of collecting
information about the presence of cetaceans. Here, we show some
preliminary results obtained with this passive acoustic monitoring network.

Prey reflects sound waves

Sound waves amplified by
the melon

Sound waves captured by
the lower jaw

Fig. 1 — Echolocation (adapted from International Whaling Commission,
2023)

Fig. 2 - Map of the study area with locations
of the sensors deployed (green dots and
code number).

Results and Discussion

From June 2 to August 21, 2023, over the course of 81 days, data
collected by the F-POD 7306 submerged in an area adjacent to “Porto de
Sines” (Fig. 2) revealed that the presence of "Other Cetaceans" was
identified on 40 days, constituting 49.6% of the observation period (Fig. 7).
Further examination on an hourly basis revealed a higher frequency of
clicks during nighttime hours (see Fig. 8).

This study marks the first implementation of a
passive acoustic monitoring network along the
Alentejo coast for cetacean detection. The initial
results are promising, revealing substantial potential =

Detection of cdontocetes (F-POD 7306)

D>

N
8
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Average temp. (°C)
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I
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m—Presence of Other Cet

Average water temperature (‘C)

Fig. 7 — Average water temperature (*C) and detecticns of Other Cetaceans over
time, from June 2 to August 21, 2023 (F-POD 7306) 3 L
Fig. 5 — Visual survey.

\V

for studying the occurrence and behavioral patterns
of toothed cetaceans. This pioneering effort
underscores the importance of passive acoustic
monitoring in advancing conservation efforts and

Frequency of detections during the day

Number

ecological studies of protected species, such as
dolphins, shedding light on critical aspects of their
habitat and behavior.

Fig. 6 — Results

POD 7306, from June 2 to August 21, 2023)

pi quency;
species; f3 — quality of cliks: f4 — cliks per second) observed on a 1-hour scale (F-

2
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4
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Fig. 8 — Absolute frequency of positive cetacean detections per hour throughout

the day, on days with detections (n=40 days; F-POD 7306).
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Novel photocatalysts for pharmaceuticals removal from
wastewater: a literature survey and a perspective for
healthy freshwater ecosystems
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N Bl treated or irregular discharges occur, they
NS F contaminate streams/rivers;
VS Pus, Dere '
= + Contaminants of Emerging Concern— CECs:
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q‘,% Yy i ¥ persist in freshwater ecosystems;
- q’-% ¥ lead to multidrug-resistant microorganisms;
@ pﬁqr_ ¥ risk factors for health of humans, animals
’q, and plants, especially in urban areas

Figure 1. Photocatalysts found by the literature survey.

OBJECTIVES

« Address the state-of-art of scientific literature about the novel photocatalysts used to
remove pharmaceuticals present in wastewater;

* Analyse their potential to improve water quality of urban streams by removal of
pharmaceuticals found in collected samples, reducing risks for the ecosystem and
human health.

METHODOLOGY

Step 1 Web of Science keywords combined with and/or: "urban stream*"; "urban river*"; river*; drug*;
pharmac*; medic*; WWTP*; STP*; ETP*; "wastewater treatment plant*"; "sewage treatment
plant*"; "effluent treatment plant*"; wastewater*; sewage*; effluent*; photocataly*; aerogel*.

= LIST 1 - 158 articles - 2005 to mar/2023 N\ /

Step 2 Pre-selected articles of List 1 actually related to the theme: photocatalysis treatment, with the
concern of pharmaceuticals in wastewater discharges to freshwater ecosystems (rivers and

streams). ———p LIST 2 - 95 articles - 2005 to mar/2023 N/

Step 3

Final list with articles of List 2 that really reported tests with photocatalysts in wastewater and river
== LIST 3 - 10 articles - 2018 to mar/2023 7

\/
Step 4 Analysis of studied pharmaceuticals and their groups, types of photocatalyst and radiation, removal
efficiency and time.

water matrices.

Step 5 Evaluation of the potential of photocatalysts from List 3 to remove the same pharmaceuticals
detected in the urban streams water from an original sampling campaign conducted by the authors

of this work in November 2022, in Coimbra, Portugal.

Table 1. Articles of List 2.
) Number of Articles over the years - Web of Science
Period ) % 100
articles o
- T 80
e
2005 to 2017 26 27 E & 60
E ° a0
S w
S=a 2
2018 to mar/2023 69 73 < E o
S 2005 2010 2015 2020
TOTAL 95 100 Year
Figure 2. Articles over the years 2005-mar/2023.
RESULTS

23 pharmaceuticals | 9 groups | sulfamethoxazole and antibiotic (most frequent ones).

X

ciprofloxacin, erythromycin, lincomycin,

e sulfamethoxazole, tetracycline, trimethoprim

atenolol, metoprolol B-mm]

. A

N Ibepre
msm.; A 77:’
( sramm atorvastatin, o-hydr'o.xy atorvastatin,
\_ p-hydroxy atorvastatin
m .
Qﬁh diclofenac, ibuprofen, naproxen
mnmﬁ

Figure 3. Pharmaceuticals present in wastewater and their therapeutic groups studied by photocatalysis in 2018-mar/2023.

' centrode
-]

F D MARE ciénciasdomar

‘ edoambiente

desvenlafaxine, fluoxetine, norfluoxetine,
venlafaxine

ANTICON

el carbamazepine, 10,11-epoxide carbamazepine

Fundagio

fCt

— e & Tecnologia

ra

12 @) 0 0 Unierdoaee
COIMBRA

Table 2. List of articles analysed in this work (List 3).

. Removal Efficienc
Photocatalyst Wastewater River water

[1] tetracycline Co-doped UiO-1 87.1% 88.5%
erythromyecin, ciprofloxacin,
sulfamethoxazole

[3] diclofenac, ibuprofen

[2 ca. 100% -

NFC-doped TiO,

Fe,0,/Bi,S,/BiOBr 54.9%, 58.9% 55.65%, 68.66%

[4] diclofenac | metoprolol g-CN, ca. 100% ca. 100%
lincomycin | desvenlafaxine
| atorvastatin,
[5] o-hydroxy atorvastatin, Tio, ca. 100% -
p-hydroxy atorvastatin |
naproxen?®
[6] ciprofloxacin Fe(I)/BIC 84.71% 76.49%
[7] sulfamethoxazole PMS/FeVO, 97.5% 95.6%
[8] tetracycline Ti**- and Ov-doped TiO, 52.68% 70.76%
[9] naproxen CCNO 60.9% 64.8%
[10] sulfamethoxazole HPCN1.0 ca. 99% ca. 99%

3 Other pharmaceuticals, by groups, with different removal efficiencies: sulfamethoxazole, trimethoprim | fluoxetine,
i diclofe il ine, 10,11-epoxide carb ine | atenolol | inophen |

nor i p | car
caffeine | gemfibrozil.

* Radiation sources: VIS [2,3,4,7,8,9,10], UV [5], UV-VIS [6] and sunlight (simulated) [1];

* Matrices: domestic [2,3,4,5,9,10], hospital / medical [8,6,7] and pharmaceutical /
industrial wastewaters [1,2], river waters [1,3,4,6,7,8,9,10];

* Removal efficiencies: ca. 100% [2,4,5,7,10], 75-90% [1,6] and 50-70% [3,8,9];

* Removal times: 30-60 min [1,4,6,7,8,10], 120-240 min [3,5] and 420-600 min [2,9];

* Wastewater treatment: very good removal efficiencies in a shorter time for g-C;N, [4],
PMS/FeVO, [7] and HPCN1.0 [10];

* Coimbra’s urban streams campaign (autumn of 2022): only 2 samples detected
pharmaceuticals studied by the literature review: US10 (Arregaca, 40°11'51.9"N,
8°25'03.8"W), US11 (Sdo Miguel, 40°13'39.1"N, 8°26'15.3"W) | ciprofloxacin (5.228
ng/L—US10; 2.067 ng/L — US11), diclofenac (29.291 ng/L — US10; 8.214 ng/L— US11);

» Tests with river water: Fe(lll)/BIC [6] — the only one tested for the removal of
ciprofloxacin (76.49% in 60 min) | Fe,0,/Bi,S,/BiOBr [3] and g-C;N, [4] — tested to
remove diclofenac (55.65% in 240 min, ca. 100% in 60 min, respectively);

* Considering also the good removal efficiency to the same pharmaceuticals from
wastewater: effluents with these pollutants could be previously treated with
Fe(l)/BIC [6] and g-C,N, [4].

CONCLUSIONS

« Three photocatalysts with excellent removal efficiency and time (ca. 100% up to 60
min): important result to reduce costs (large amounts of wastewater to be treated);

« Two efficient photocatalysts indicated to treat ciprofloxacin and diclofenac;

* Good options to avoid contamination or improve water quality, but new technologies
are lacking for other pharmaceuticals present in urban freshwater ecosystems.
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NTRODUCTION

Coastal areas are complex and dynamic envircnments which have high
productivity, biodiversity, and ecclogical value [1]. Consequently, they are
extremely attractive:
+ 600 million people worldwide reside in low-lying coastal areas [2];
« In the European Union (EU), approximately 40% of the Gross Domestic
Product is generated in coastal areas [1], [3].
In a contexto of climate change, this attractivenesse enhances the
exposure of coastal areas to extreme flooding, erosion, sea level rise
episodes, and respective consequences [1], [3-4].
To address the growing coastal challenges, there are three main
categories of response: relocation of coastal communities;
accommodation to cope with flooding; and protection of assets and
people [5]. Although effective in reducing the exposure to coastal
hazards, relocation of populations further inland is not a popular
alternative, due to place attachment and high costs [5-6]. Alongside
accommodation, it assumes a great loss of coastal functions and benefits
[6]. Protection strategies therefore rise as effective alternatives, the most
common being conventional grey infrastructures, although in recent
years innovative and greener alternatives have been gaining popularity —

Nature-based Solutions (NBS) being a major example [7].

COASTAL PROTECTION EVOLUTION

Extreme coastal events have always occurred, with the concept of coastal protection
going as far back as the 13th century [8-9]. Historical records, however, only dates to
the second half of the 19th century, when the first protection strategies started being
implemented - stockate barriers, wooden walls with rock foundations, and

experimental groins [8-10].

Environmentalism movements

Physical demarcation of land-sea

boundary + coastal squeeze Publication of Coastal Zone

Expansion of human territory Management Act (1972)

Artificialization of shoreline and Integrated Coastal Zone

decrease in ecosystem services Management Concept (1992)

Proliferation of “building with

Hard protection strategies (groynes,

seawalls, breakwaters [11-12] nature" concepts [13-14].

The paradigm of coastal protection has started shifting to a more sustainable

ground [9]:

Growing Sustainability Axis

Hard Forms Soft Forms
Grey Infrastructure §>§>§> Creen Infrastructure
Engineered Strategies Nature-based Strategies

growing degree of intervention on the coastal ecosystem [15], [18]:

conservation of the coastal system)

improve delivery of ecosystem services

the area, but have since disappeared)

WHAT EXACTLY ARE NBS FOR COASTAL PROTECTION

Nature-based solutions are ecosystem-based approaches, which are designed to Figure 1| NBS examples:
adapt and mitigate climate change impacts and natural disasters, by protecting,
managing, and restoring ecosystems. NBS build resilience and improve human
health, meaning they provide additional co-benefits to coastal protection — in the forests, seagrass beds

form of ecosystem services [15-17]. There are three types of NBS, according to a

TYPE 1: Minimal interventions performed cn the ecosystems (direct use or

TYPE 3: Intensive management or even design of new ecosystems

e (ecosystem immitation approach of habitats who have previously existed in

beach and dune systems,
coral reefs, oyster reefs,

salt marshes, mangrove

(clockwise direction)

Dunes, coral and oyster reefs, salt marshes, mangrove forests, and
seagrass beds are examples of NBS for coastal protection. These
increase the adaptative capacity, resilience, and coastal protection

efficiency of coastal ecosystems. These living shorelines create a

e TYPE 2: Restoration and/or rehabilitation of degraded coastal ecosystems, to physical barrier between sea and shoreline — therefore protecting the

coast and dissipating wave energy.

« Nursery for threatened « Habitat
CO-BENEFITS species * Food production
PROVIDED >>> .
el = Carbon sequestration * Nature-based
+ Water quality regulation tourism

CONCLUSION

© CilI.

ecosystems and long-term efficiency analysis solution

monitoring
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POLAR REGIONS £dQn METODOLOGY

(1) using an online survey

Climate Change;

Increasing technology;

Arctic region

Warming climates;
Pollution;

Habitat destruction;
Wildiife disturbance and non-native species
introductions,

New routes of shipping access in the Arctic:
lllegal fishing;

Economic, political, cultural, and societal
changes.

Arctic Coucil;
= Eight Arctic States;
= Six Indigenous People Organisations;
ate Observers.

205 RESPONSES

* Numerous state and non-s

_ (2) developing a small number of
Climate Change; dedicated, formal semi-structured interviews
Increasing technology;

Warming climates;

Pollution;

Loss of ice-dependent species;

Wildlife disturbance and non-native species introductions,
Loss of natural services provided by marine ecosystems;
Tourism;

Overfishing

The Antarctic Treaty System (ATS) govern Antarctica and the
Southern Ocean to the south of 60°S
Governance The ATS comprises:
= 1959 Antarctic Treaty;
* 1972 Convention on the Conservation of Antarctic Seals;
= 1980 Convention on the Conservation of Antarctic
Marine Living Resources (CAMLR Convention);
= 1991 Environmental Protocol (Madrid Protocol).

Prol. Gongaio Viea

RECOMMENDATIONS FOR THE ANTARCTIC REGION:

e At the Antarctic Treaty
Consultative Meetings
more goals and objectives
for the treaty member
states were established.

e Creation of an Adaptive

SN~ * Overfishing
\_ MAJOR PROBLEMS IN POLAR REGIONS:

O Conttgn
WA

R

Tourism Management
program with the
establishment of a
permanent Tourism

Advisory Group:

e Creation of an effort map
that categorizes all
anthropogenic activities in
the region;

. Climate Change:

* Loss of natural services:

. Loss of ice-dependent
species:

RECOMMENDATION FOR THE ARCTIC REGION:

* Organize an Arctic
Ocean Governance
Conference, involving
all stakeholders in the
region.

Creation of an effort

* New Maritime Transportation map that categorizes all
. No official Marine Spatial Routes in the Artic Region anthropogenic activities
Planning in the Antarctic region in the region:

o Rieie A

" FCiéncias"® " Ciéncias
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Effects of hydrodynamic conditions and feeding period on size, growth
and cirral behavior of the stalked-barnacle Pollicipes pollicipes
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INTRODUCTION

The stalked barnacle Pollicipes pollicipes is abundant in extremely wave-exposed rocky intertidal
habitats along the Northeast Atlantic coast (Fig. 1), being rare in sheltered conditions. Environmental
hydrodynamics might shape barnacle assemblages by affecting individual filter-feeding behaviour and
growth [e.g. Barnes and Reese 1959, Norton 1996, Franco 2014].

According to Norton (1996), there is a relationship between the rate of seawater flow and the frequency
of P. pollicipes cirral beat needed for body water exchange and respiration: cirri beat more
frequently under low flow conditions, whereas cirri are more permanently extended under high flow
rates.

A recent study performed under laboratory conditions indicated that hydrodynamic conditions did not
affect survival, but had consistent effects on size and growth of P. pollicipes, which grew faster at high
turbulence [unpublished data]. These results could be explained by an enh 1t of the respi: y
efficiency due to cirral extension under high turbulence, and consequently by a higher allocation of
energy to growth. However, it is possible that under high turbulence, growth could have been The aim of the present study was to test if size, growth and cirral behaviour are

affected by a maintenance of feeding for some time after the end of daily feeding period. affected by hydrodynamic conditions and by the .

Figure 1 — The stalked barnacle i forms dense in exposed rocky-shores in SW Portugal.

METHODS

Artificial collectors (“barticles”) deployment:
Barticles (Fig. 2) were deployed in July 2017 at the intertidal zone of a very
exposed rocky shore (Cape of Sines, Portugal — Fig. 3).

Marking, relocation to laboratorial conditions and set-up of the & E i
experiment: Figure Figure 3 — Barticles were deployedonthe  Figure 4 — Barticl Figure 5 — Barticle with Figure 6 — PVC board with  Figur
In October 2018, wild juvenile barnacles, that were attached to barticles I1 7= : £ KiSedal el DG Cove of ok e b‘v"‘id ke f;;:j@g“;;;";”g@;q‘;‘ ::“‘:f,

(Fig. 4) were collected, marked with calcein (after Jacinto et al 2015) and with calcein. )

randomly allocated to twelve well-aerated seawater aquaria (relocation

within 24 hours on PVC boards — Fig. 5, 6 and 7). The experimental design

considered two orthogonal factors: Turbulence (fixed factor, 4 levels) and

Feeding period (fixed factor, 3 levels) —see Table 1. Hydrodynamic

conditions were set-up by using a flow pump to increase water turbulence

within each aquarium (Fig. 5). One aquarium was randomly allocated to

each of the twelve conditions. Each aquarium contained 6 barticles with

an average of 12 barnacles per barticle. Artemia nauplii at a concentration

of 2 nauplii per ml was supplied daily to all treatments.

Figure 9 samples fro Figure 10 — Juven o e Figure 12— Scuta with visible fluorescent
- = o < < e barti acles he ed barnacle laters s c calcein mark (Sc_i and Sc_f are initial and final
Vldeo-recordm.g of cirral be.hawour. ) . .. anddiring 4 gt , e g el
On 2 dates during the experimental period, behaviour of the cirri was
investigated by filming barnacles attached to a barticle (Fig. 8) in each
treatment during periods of 2 minutes before the feeding period and 2 Table 1 — Experimental design. Twelve treatments were considered. Orange bars represent feeding periods. Blue bars represent non-feeding periods. Yellow bars represent
minutes The response variable was the emersion periods ing feeding

number of cirral extensions of each individual (n = 2-17 individuals) per Turbulence| “feed off" feed on “on’
(4 levels)| Pump turned off only during feeding | Pump turned on only during feeding | Pump permanently turned on

minute. @ @ @

20h 20h

Collection, processing and analyses:
On December 2018, all barticles were collected and processed in the ®
laboratory (Fig. 9) for analyses of barnacle size (maximum rostrum-carina
distance — RC — Fig. 10) and growth. Individual growth was assessed as T
monthly growth rate (ARC30) estimates obtained by measuring the ©
marginal increment of one of the scutal plates of the barnacle’s capitulum
after the calcein mark and converted into RC units (as described in Jacinto -
etal 2015, see Fig. 11 and 12). Size and growth were analysed by two-way ah feedin; €]
ANOVA followed by SNK tests (GMAV-5 software) and cirral behaviour by
PERMANOVA followed by Pair-wise tests (PERMANOVA+ / PRIMER v7).

feedon

feedoff. feedon.

feedoff.ah feedon.dah

size of Pollicipes pollicipes was significantly lower in treatments where the flow pump was

R ES U LTS AN D D ISC U SS I O N permanently off. This showed that increased water turbulence had a positive effect on

the size of cultured barnacles.

Cirral Behaviour Both tested factors affected the growth of P. pollicipes during the experimental period.

Size i
= 18 Before feeding Growth was significantly different among the four levels of turbulence, being lowest
s 3 under “off” (no turbulence), higher under “feed off” (turbulence during 20-22h per day
& 2 but not during the feeding period), even higher under “feed on” (turbulence only during
a3 g 2 2-4h of daily feeding period), and highest under “on” (continuous turbulence) conditions —
i = s — average growth (increment of RC per month) of 0.41, 0.63, 0.85 and 1.1 mm, respectively.
Turbulence (T): 3 Turbulence (T):
E 2 sue er}qz (#P): ns €% o0s e erﬁoL(Fp), ns,  The growth difference between “feed off” and “feed on” conditions might indicate that
£, % ;p-g P Sl £ S 2 p " turbulence is more important during feeding than non-feeding periods. Although the
g S S 5 [‘h m S o othae | Pttern was not defined, there was a gradient in the growth of individuals under the three
ot 2 L levels of feeding period, being lowest in “2h+Air”, intermediate in the “2h+Water” and
3 S & S S > highest in “4h” — average of 0.64, 0.75 and 0.84 mm, respectively. The difference between
I I S I S RS G i RN $ & y & 8! B g ) resp Y-
R FE TS P S & ’z & S 49’ s S s “2h+Air” and “4h” revealed that growth was not linearly related with the length of the
o“@" 6&(&* EF A E &S 2 o Gb"ég@ © '5’0505” e feeding period (doubling the time of daily feeding did not double growth).
: L& L& & <
° ‘0’\,&'90 ‘q’@é’c ° Before feeding, the frequency of cirral extensions of the filmed individuals varied
G th 5 24 » " significantly among turbulence levels, being approximately 4 times lower under “on”
row 2 During feeding conditions. During feeding, there was a significant interaction between the two tested
. £ ae factors but there were no clear patterns on the frequency of cirral extensions among
By Turbulence (T): * § (TxFP):* treatments. Our results on cirral behaviour indicated that, during non-feeding periods
H Feeding period (FP): * To12 i undefinad and under continuous turbulence, cirri beat less frequently, possibly due to
g o8 TxEP: ns. € E pattern for T and FP enhancement of the respi y e. During feeding,
E . §3o0s cirral movements are probably assuclaled with different vital functions respiration
2 0s I h SNKT: - < feed off < §2
" mHN feed on <on §= and feeding).
H
0 SNK FP: undefined s °
3 S I I S S N S S SN i i i
5 ?@(\P“ 5 _b@@\ A & 5 m‘ée-““ pattern but 3 ‘\34@@ & ‘\‘zp,e 0&4\#@\\_} & «‘?&@ & Main nfom:luslo : Our results 's.uggest that two different
& X o N0 A AT TS A S iaimim i L % L& e&\eé’ PO mechanisms contribute to the positive effect of turbulence on P.
&S S A E S A and maximum in 2 & F Y & o s o .
& \&bb"(\. \e"b@ & o &&’ & 9 pollicipes growth: i) higher allocation of energy to growth likely
& 2 « & - S S s
¢ ® Figure 13— Number of cirral extensions per minute and per individual before feeding ((ap] and during feeding due to energy saving in the movement of cirri for respiration and ii)
Figure 12 — Maximum rostrum-carinal distance (RC length, mean  SE) of individuals averaged per barticle (bottom} in each of the twelve pe from higher ingestion/assimilation of food.
(top) and Monthly growth rate (ARC30, mean * SE) per individual (bottom) in each of the twelve treatments
S FERD VS FESUMS OF 2- Wiy ANOVA snayes. Acknowledgments: This study is an output of the project “AQUAPOLLIS + Aquaculture of the stalked barnacle (Pollicipes pollicipes)” and had the support
— of the Administrac3o dos Portos de Sines e do Algarve S.A.
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Assessing the impact of tidal aliasing on remote sensing observations of transitional
waters: a Case study of the Tagus estuary using Sentinel-2 MSI data
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BACKGROUND

Tides can be a significant factor influencing water dynamics in transitional waters, driving fluctuations in water
parameters. Therefore, to assess patterns and trends over time, traditional in-situ samplings are often carried out at
similar tidal conditions

Remote Sensing (RS) techniques, particularly optical sensors on Sun-synchronous satellites, are a growingly employed
tool for synoptic monitoring of water quality, due to the capability to provide cost-effective systematic observations.

In areas with semi-diurnal tides, the timing of tidal peaks may shift each solar day resulting in the satellite observing a
different tidal condition at each overpass over the same geographic area, effectively aliasing smaller scale fluctuations.

Turbidity (NTU)

The tidal aliasing can create non-obvious biases when using RS data for long-term monitoring of tidally-dominated
systems, leading to mis-interpretation of patterns and incorrect estimates of periodicities.
00 25 50 75 100 125 150 17.5 200

Sentinel-2A turbidity distribution for the Tagus estuary, Portugal.

OBJECTIVE: Evaluate the influence of tidal aliasing on the applicability of RS data for long-term monitoring of a tidally-dominated system (Tagus Estuary, Portugal)

r METHODS
DATASET

(ErTO_ ;

' SCAN HERE

TO LEARN MORE ABOUT THE ONGOING SCIENTIFIC WORK

TIDAL CLASSIFICATION

¢ Valid pixels were classified by tidal condition as
explained in Fig. 2.

< Low tide condition (1h around low tide peak) was
selected due to low tidal current velocity and
availability of images

0]

<+ Sentinel-2 MSI data processed with Polymer

High tide
atmospheric correction (CERTO processing chain)

#* 60m spatial resolution, the average value of the
pixels inside the red box in Fig.1 was used.

<+ Temporal coverage: 2016-2020

<+ Remote Sensing Reflectance (Rrs) converted to
turbidity using Nechad et al. (2009) at 705 nm.

Water level

Low tide

Time

2 g e

Ak J A2
Fig. 1. Sentinel-2 true colour imagery of the Tagus Estuary, acquired on the 21% of March 2018. The red Fig. 2. Schematic representation of the rationale used for the labelling of the
polygon indicate the sampling area. tidal condition for a semi-diurnal tidal wave.

PRELIMINARY RESULTS CONSIDERATIONS
am _— $2-MSlI derived turbidity — All data

@ ' — Mean turbidity

“*The turbidity values of each tidal phase showed a
— [\ gradient expected for a tidally dominated estuary, with

I . / low turbidity at high water conditions and higher
turbidity at low water (Fig. 3).

+ Due to image acquisition by a Sun-synchronous
satellite, not all tidal conditions are sampled, being
the high water conditions observed uniquely under
Neap tides and low water conditions under Spring
tides (Fig. 4). Therefore, further analysis are required

\ to study the turbidity response to the different drivers.

1 1 / Turbidity maxima observed by S2-MSI can be due to

low water conditions, Spring tides conditions, or a

combination of both.

Turbidity (NTU)

Turbitidy (NTU)

1]
]
I

1 2 3 H 5 [ 7
Month

S2-MSI derived turbidity — Low tide

Trbwdty (NTU) 1 o — Mean turbidity “»There is a rapidly increasing number of studies that
\ . apply RS tools for transitional waters monitoring.
However, the tidal condition is not taken into
consideration when analysing time-series. For
meaningful application and interpretation of RS data
of a tidally-dominated systems, it is crucial to remove
the variability given by the different tidal conditions.
Grouping the dataset by similar tidal condition can
unravel smaller scale fluctuations (Fig. 5a and 5b).

Low tide
Low tide

s

. 150

1ns

Tidal amplitude
Turbidity (NTU)
Turbitidy (NTU)

i 7 “»Selecting a tidal phase where the tidal currents are low
- 50 = LN (slack water) is advised due to more stable conditions
" . L 1 Vv of the water column.

00-00:00 02:00:00 04:00:00 06:00:00 08:00:00 10-00:00 12:00:00 1 2 3 4 6 7 8
Time from last low peak Month
Fig. 4. S2-MSI observations against semi-diurnal (x axis) and Spring-Neap Fig. Climatologies of $2-MsI derived turbidity using (a) all available data and
(y axis) tidal phases. (b) selecting one tidal condition.
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SKY GROUPERS IN THE WILD
@
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WHAT? HOW? WHERE? WHEN? Daily detections
Releasing trial to assess the influence of in-situ Portugal SW coast, Port of Sines, 2021 - 2023 | - Mo ccimatzed
acclimatization on the establishment of 15 7 = % il ‘
hatchery-reared adult dusky groupers in the wild: ﬂ% _ # RORLObINES e »
Z,() W, 7 groupers non-acclimatized .5
8 groupers in-situ acclimatized for 1 month in a ; 2 7 PORT OF SINES . S [ s
fish farm net cage before the release (treatment) || 5,,.c parc § & g ‘.“‘ P 3 | AR RN LIV
& B o b | |
7 groupers directly released in the wild (control) |[[‘“®422uste o ‘ng Release area > "’:'i JHEUNBNESbEE! ‘
1] X i i
8 . ‘1’1: S s 8 giroupers accler|at|zed (Acc) ‘ : . T
8 @ groupers in the area after = e . |
8 5 days
; ((P)Acoustic receivers
8 | Release sites 50% of Acc groupers still detected in the Date(mmyy) S
0 S km * y 0 2km area after 10 months, Recaptures
| S— —
WHAT RESULTS? 0 ‘-‘éﬁwm‘s
Non-acclimatized groupers undetected after 5 days
<< Watch the videos of the
releasing herel After 10 months 50% of the acclimatized groupers WHAT’S NEXT? Qy Recaptures
remained in the area, one was still present 2 years later MEROSW project (on-going)
2-year monitoring period with acoustic telemetry l\gg ;i?fg;[;l::rlieri:aﬁrzf dacs(l)llrjnegﬁeg gﬁ?gi;:ﬂ;he Rotk Assess the restocking effect of a large scale releasing action with ||| ¢ $*"
to detect the presence of the groupers grovp in-situ acclimatized juvenile hatchery-reared dusky groupers
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Dive Reporter - Mobile Application for
Crowdsourcing Marine Biodiversity

Francisco Silva'?, Matej Buzinkai', Claudio Rodrigues'?, Ruben Freitas'? Sahar Chebaane’, Paola Parretti', Susanne Schafer', Rodrigo
Silva', Francesca Gizzi', Silvia Almeida’, Sonia KM Gueroun', Joao Canning-Clode™?, Jodo Gama Monteiro'*, Marko Radeta'**

1.Marine and Environmental Sciences Centre / ARNET - Aquatic Research Network, Agéncia Regional para o Desenvolvimente da Investigacdo Tecnologia e Ingvacdo (ARDITI), Funchal, Madeira, Portugal

2. Wave Labs, Faculty of Exact Sciences and Engineering, University of Madeira, Portugal
3. Smithsonian Environmental Research Center, USA

4.Faculty of Life Sciences, Universidade da Madeira, Portugal
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Introduction

Long-term monitoring of local ecosystems
and bicdiversity is crucial to detect shifts in
key biological traits. Continuous monitor-
ing enables, for example, the early detec-
tion of non-indigenous species' arrival and
rapid response to potential biological inva-
sions. Common monitoring methods usu-
ally require much time or are expensive.
Dive Reporter leverages recreational
SCUBA divers to gather data using dive-
masters as a filter for that data.

How to

Figure 1: App interface

The Dive Reporter application was created to track 24 key species in the Madeira archipelago. Developed in collaboration with
13 local dive centers, the debriefing process involves divemasters inputting details such as dive location, duration, the count of
divers, and the abundance of species in 4 categories (Figure 1). Presently, three interfaces - app, kiosk, and web - are available.
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Figure 2: Dive centres participating in the program

Possible outcomes

PaulidoMar

In the initial four months of implementing the monitoring
program using Dive Reporter, 224 reports from 30 distinct
diving locations were obtained, with active participation
from ten dive centers (Figure 2). The distribution and abun-
dance of each of the 24 monitored species can be visually
represented on a map. For example, harpoon weed (As-
paragopsis sp.) has been reported in 186 instances in 24
locations on the south coast and one location on the north
coast of Madeira Island (Figure 4). Over the long term, the
continuous operation of the menitoring program is expect-
ed to identify long-term trends in the 24 monitored species
and differences between locations.
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Figure 3: Dive spots covered in the program
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Figure 4: Harpoon weed distribution and abundance around Madeira based on reports

If you are interested in expanding the Dive Reporter program to other areas or projects, contact us at sschaefer@mare-centre.pt
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Temporal and spatial variation or abundance and size of the
stalked barnacle (Pollicipes pollicipes) in Continental Portugal

A. Sousa*'?, D. Jacinto', F. Neves', S. Maia?, N. Penteado’, D. Mateus’, J. N. Fernandes', M. |. Seabra®, T. Silva’, S. M. Leandro?, J.J. Castro’* and T. Cruz '#

* MARE — Marine and Environmental Sciences Centre, Laboratério de Ciéncias do Mar, Universidade de Evora, Sines, Portugal, 2 MARE — Marine and Environmental Sciences Centre, Polytechnic
Institute of Leiria, Peniche, 3 MARE - Marine and Environmental Sciences Centre, ESTM, Polytechnic Institute of Leiria, Peniche, Portugal Portugal, 4 Departamento de Biologia, Escola de Ciéncias e
Tecnologia, Universidade de Evora, Portugal

* alinasousa@gmail.com

Pollicipes pollicipes

(costal area between
Cape Carvoeiro and
Cape Raso)

National regulation for
barnacle harvesting

is applied

v S

Parque Natural
Sudoeste Alentejano
Costa Vicentina

v" 3 sites sampled in each region
Percentage cover:

REGULATION FOR PROFESSIONAL BARNACLE HARVESTING

Spatial Mandatory
Closure Catch Report

Since

(modified in
2006 and 2010)

(modified
2006, 2008
and 2011)

Licenses

INTRODUCTION

Pollicipes pollicipes (crustacean)

Inhabits very exposed rocky shores
Most important fishing resource on rocky shores of .
continental Portugal

and fishi

Bag size

[ 15kg

y .

Dec-Feb 1 Mar—

18

METHODOLOGY

by rec

Specific regulations on this fishery are different along
the Portuguese coast

. emporal
Size | P
Closure

23 mm

>50% of total
volume

Jan - Mar;
Aug - Sep

20 mm

> 75% of total
weight

20 mm
>75% of total

\/

Sep

v'Photos of 50x50 cm quadrats, haphazardly located (n=6), in two tidal levels

Density and Biomass:

To investigate

AIM

* If abundance and size change along P. pollicipes
Central and SW Portugal distribution?

ers)

Yes

partially and totally
restricted areas

2011

If abundance and size change over time?

RNB

Sampling years

2019

maximal rostro-

carinal distance

v" Total scraping of 15x15 quadrats, positioned on P. pollicipes clusters (n=3), in two tidal levels
v" Sorted by size class (RC<20mm and RC>20mm)
v' Density and biomass data corrected (kg m?2 and ind. m2)

Sampling regions

L RNB j[ CENTER J@SAC\j

PERMANOVA
MID tidal level LOW tidal level RESULTS
v Reai Year x ve Reai Year x
Mean of ear egion Region ear egion Region ¥ No interannual variation was detected
% Cover ns + ns. . s ns. :egional varial:ili.ly in MID tidal level
ercentage cover:
Total * . ¥ Lowest at CENTER
Density n-s n.s. n.s. n.s. Density and Biomass:
Density v" Highest total density at PNSACV and highest density of P. pollicipes with RC>20mm at
RC>20 n.s * n.s. n.s. n.s. n.s RNB
mm v Total biomass and biomass of P. pollicipes with RC>20mm - both highest at RNB
.Total ns . ne n.s. n.s. n.s hfo regional variability in per ge cover, and density RC>20mm on the LOW
Biomass tidal level
Biomass Regional variability in total density on the LOW tidal level
n.s * n.s. n.s. n.s. n.s. ¥ higher in PNSACV than in RNB
RC>20mm
% Cover Density (ind. m?) Density RC>20mm (ind. m2) Biomass (kg m2) Biomass RC>20mm (kg m2)
682.0
D
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PNSACV > RNB
Mean vall Colour of box | ‘the map. regional variation. Contoured

CENTER - lowest % cover and low values of density and biomass (at mid tidal level) which could be related

with:

- Less mar rules and

1ent cc

more regulated regions (Cruz et al. 2015))

PNSACV - highest total density (at mid tidal level) which could be related with a higher recruitment (Cruzet

al. 2016). More intense intraspecific competition?

ACKNOWLEDGEMENTS.

man

i weak by most of the fishers (Cruz et al. 2015) =
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RNB - highest total biomass and a higher density and biomass of P. pollicipes with

RC>20mm (at mid tidal level) which could be related with:
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MY MARE °© U " radiagao gama a partir de dados de offshore

Joéo M. sOusa1 y Lui's v. Duarte‘| y Sérgio L. R. sacoz ersidade de Coimbra, MARE-ARNET e Departamento de Ciéncias da Terra, Coimbra, Portuga 2Universidade de Coimbra, IDL e Departamento de Ciéncias da Terra, Coimbra, Portugal

Introducéo

A Bacia Lusitdnica (BL) beneficia de um conhecimento estratigrafico bastante detalhado em anshore que ndo & substanciado pelos dados de
subsuperficie. Estudos baseados na andlise de Radiacido Gama Total (RGT) e radioelementos tém revelado um enorme potencial na definicio
estratigrafica de st fes margo-calcarias e, em esp , de unidades margosas ricas em matéria organica, como & o caso das unidades do
Jurassico Inferior da BL (e.g. Correia et al., 2012; Sé&co et al,, 2018, 2019). A Formagédo (Fm) de Coimbra (Fig. 1B e Fig. 2) é a primeira
unidade de registo marinho a escala bacinal (Fig. 2) (Duarte et al. 2022). Inicialmente de um paleoambiente marinho restrito, com facies
dolomiticas e microbiais, incluindo estromatdlitos (Fig. 2) evoluiria com a abertura ao meio marinho, & presen¢a de facies carbonatadas com

fauna bentonica e necténica, incluindo as primeiras amonites registadas na BL (Dommergues ef al. 2010; Azerédo et al. 2010; Duarte et al. 2022).

RGT da Fm de Coimbra com variacéo de 4 a 110 API. Sucessdes carbonatadas - 5 e os 60 API; sucessdes
margosas - 20 e os 110 API (Fig. 3).

Primeiros limites litostratigraficos nas sondagens Cp-1, Go-1 e Pe-1; Erros em limites litostratigraficos da
Fm de Coimbra em dezenas de metros em varias sondagens.

Correlagao entre quatro principais intervalos margosos identificados em Duarte et al. (2022) (Unidade A, D
F e H, ou os seus equivalentes laterais).

Descontinuidades no norte da BL com o Cretacico Inferior, e a sul, com o Jurassico Médio (Fig. 3).

Média de espessura maxima aparente de 140 metros na regido norte da BL (ver também a correlacdo
superficie-subsuperficie em Séco ef al, 2018), onde se deftetam a maior parte dos indicios de
hidrocarbonetos presentes nesta unidade (Do-1C, Mo-1 & 14A-1) (Fig. 3).

Baseado no estudo de 11 sondagens do offshore da BL, o presente trabalho pretende:

[T —

a) fazer o reconhecimento da variagdo litostratigrafica com base no RGT, bem como reavaliar os limites litostratigraficos da Fm de
Coimbra;

b) fazer uma analise sequencial da Fm de Coimbra de modo a identificar as fases mais marinhas;
Discussio e Consideragdes Finais

Variagde do RGT, infrinsecamente relacionado com caracieristicas sedimentares e paleogeograficas, em
relagao a proximidade continental e a profundidade da coluna de gua com condices anoxicas/redutoras
ou oxidantes (Fig. 3).

¢) identificar os principais intervalos margosos, por vezes ricos em matéria organica, com impactos nos sistemas petroliferos.

.

*  Locais de mar proximal — 17C-1.

Metodologia H . .
. . L . . X g 5 * Locais de coluna de dgua mais profunda com condigdes redutoras — 14A-1 e De-1C.
- Aespectrometria de radiagio gama € uma técnica baseada nos espectros de radiacdo emitidos pelos radioelementos K-40, Th-232 e U-238. £ ; X
- = - N . N . P " . ; * * Locsis de baixa coluna de agua — Pe-1_

+ Em rochas sedimentares o K e Th estdo associados a sedimentos siltc-argilosos em ambientes hemipelagicos ou a sedimentos terrigenos de 3 H

origem continental; o U estd associado a ambientes marinhos redutores/andxicos onde frequentemente se acumula matéria organica (e.g. E + Enfre 05 guatro intervalos margosos principais (incluidos nas unidades A, D, F e H, definidas em Duarte et

Babek ef al. 2013; Simicek & Babek 2015, Gama & Schwark 2022) 40 Km al., 2022) definem trés ciclos T-R de 3* ordem, inseridos num ciclo transgressivo de 2° ordem, com a sua
« Em sucessdes margo-calcarias a variacdo crescente e decrescente dos valores de RGT sdo cadoras de intervalos transgressivos e expressdo maxima no topo da Fm de Agua de Madeiros (ver também Duarte et al. 2022) (Fig. 3)

regressivos, respetivamente, com os valores maximos a corresponderem a intervalos de méxima inundacdo, e os valores minimos a = e . _

cogrresponderemg limites de sequancia (S&co ef al. 2018; Sousa et ap{ 2023). &= Bl oomioscamnko O Sovdngem anlmis S ®me | - Grande cbontraste facg]og\mb:a_ Fm de Coimbra em S. Pedro de Moel e do NW da BL no geral, com todo o
« Ainvestigacdo envolveu a delimitacdo rigorosa dos limites litostratigraficos da Fm de Coimbra, baseado em caracteristicas litologicas e nos . Fré-Cambrico ¢ Palecaoico =l que se ohserva no e A hacia.

padries de variagdo de RGT de Séco et al. (2018) Posteriormente identificaram-se os intervalos de maiores contagens com os principais e . Plataforma carbonatada controlado por altos estruturals de natureza halocinética ou tectdnica,

intervalos margosos identificados em Duarte et al. (2022) (Fig. 1B), e fez-se a interpretac@o sequencial da sucessao estratigrafica, & semelhanca Fig. 1. A — Localizags das . lisadas do cor do 0 espago de acomodagdo sedimentar e a grande variabilidade facioldgica da Fm de

do preconizado em Séco et al. (2018, 2019) offshm daBL; B- l'.og \mnsﬁ'angmﬁco da Fm de Coimbra na secgdo de Coimbra (e.g. Alves ef al. 2002; Rasmussen ef al. 1998)

de S. Pedro de Moel (in Duarte et al. 2022).
Offshore + Este trabalho vem demonstrar o sucesso da aplicacdo da espectrometria de raios gama na

interpretacéo de sucessbes carbonatadas e fornecer novos dados e questdes quanto ao estudo
estratigrafico e evolugdo da Fm de Coimbra, e da Bacia Lusitanica.

Ciclos sedimentares

24 grdem 3% ordem

GR AP
o1
R AP
T
Wi | .
G |
a 150
° 1ox2 e
=
H = 1008, q 150
= i zes
= 3 | — 2654
E|o —] 1129 2671
HK = |
M —_— 20
M [ 1184
| 4
} £
£
= M ~=  Dolomito argllosa == Anidrite N Falv Carrelacao do 19 Intervalo a Tateral] Limite do méxima inundago do 2 Intervalo Margosa
== Marga cdlcaria Cilcaria = Halite we DEscontinuidade Corralagio da 2¢ Intervalo Margose [Unidade D ou equivalente lateral] “+ Limite de mixima inundagio do 3¢ Intervalo Margoso
== Cilcario margoso Célcario dolomitico —  Limites litostratigrificas @ 3¢ Intervalo Fou Lirmite de maxirma inundacio do 42 Intervalo Margoso
Célcaria dolomitico margaso Dalomite @  indicios de sleo Corralaci Intervato " Jateral
& o eral} Fig. 2 — Aspetos sedimentares da Fm de Coimbra em A - Cipulas iticas (UB em Duarte et al. (2022), na Praia
Fig. 3. Colunas li igraficas e di de RGT das i do da BL. E api a andlise ial de 2° & 3* ordem de acordo com a i ificagio dos quatro principais intervalos Velha em S. Pedro de Moel; B — Primeiras amonites registadas na unidade D em S. Pedro de Moel; C— f_““’iﬁ ricas em matéria organica
margosos identificados em Duarte et al. (2022), bem como os indicios de hidrocarbonetos presentes neste intervalo (adaptado de Sousa et al. 2023). da UF (Duarte et al. 2022), presente nas falésias da Praia da Concha em 5. Pedro de Moel; D - Sucessdo essencialmente carbonatada
que caracteriza o topo da Fm de Coimbra, observada entre a Praia da Pedra do Ouro e 2 Praia da Polvosira, em S. Pedro de Moel; E~
des do tipo no topo da Fm de Coimbra, na ponta da Papéa em Peniche; F = Contacto entre as
Agradecimentos: Os autores agradecem & ENMC/UPEP, atual competéncia da DGEG, pela dsponibiidade dos relatérios das AFCT, através dos projetos UIDB/04292/2020, UIDP/04292/2020, & LA/P/00G9/2020. formagies de Coimbra = Agus de Matiros, junto 3 Ponta da Pepda em Peniche.
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DLUETIDE

LITERACIA DO OCEANO PARA UMA

EDUCACAO INTEGRADA E DINAMICA

OCEAN LITERACY FOR AN INTEGRATED AND DYNAMIC
EDUCATION

Teixeira, Z. Rocha, C., Verissimo, H., Verdelhos, T., Marques,
JC, Cotrim, S., Elias, C., Mouga, T., Ferreira, SMF, Costa, L.,
Sequeira, V., Francga, S., Correia, M.J., Medeiros, J.P., Adao,
H., Castro, J., Cruz, T., Costa, A., Santo, C.E., Fernandes,
J.N., Mamede, M., Costa, M., Jacinto, D., Celestino, S., Silva,
T., Seabra, |.

zara.teixeira@uc.pt

Na zona entremarés rochosa é facil observar espécies muito diferentes. Porqué»
Umas vivem muito tempo debaixo de agua, enquanto que outras vivem varias horas
fora de agua, durante a maré baixa.

MISSAO
MISSION

Divulgar o que a ciéncia conhece sobre este habitat, para que
a sua importancia seja mais bem compreendida e a sua

conservagao mais respeitada e promovida.

TRAZEMOS O MAR AS ESCOLAS
BRINGING THE SEA TO SCHOOLS

Em sala de aula, os alunos descobrem as caracteristicas
deste habitat. Que espécies ai vivem? Como se relacionam
entre si? Como sao afetadas pela agua, sal e sol?

Animal invertebrado, do grupo dos Pepino-do-mar. Animal invertebrado
crustaceos, no interior de uma da classe equinoderme

concha de outro animal. Sea cucumber. Invertebrate animal of
Invertebrate of the crustacean group, the class echinoderm.

inside the shell of another animal..
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Financ
Financing
Iceland U’d:L nspuaua\ fC‘t Financiado por onai ésda FCT
Liechtenstein POITUGUESA ? o] — Fundagdo paraa Ciéncia e a Tecnologia, I.P.,
Norwaygrants  owowathse Politica do Mar RS no Ambito do projeto UIDB/04292/2020

Jogo “Quem é quem - Biodiversidade da zona entremarés rochosa.”
Game "Who's who - Biodiversity of the rocky intertidal zone”

LEVAMOS AS ESCOLAS AO MAR
TAKING SCHOOLS TO THE SEA

Na praia, as criangas experienciam in loco o que aprenderam
em sala de aula e celebram a diversidade biolégica através
de jogos divertidos.

Visita a uma zona rochosa Festa na Praia. Tarde de jogos

entremarés. didaticos sobre a biodiversidade.
Visit to a rocky intertidal zone Beach party. Afternoon of educational

games about biodiversity.

TREINAMOS PROFESSORES
TRAINING TEACHERS

Para que sejam auténomos no desenvolvimento de
atividades sobre a zona entremarés rochosa.

“Um Pé na Maré” Agao de Formagao
para professores. Figueira da Foz,
Peniche, Setubal e Sines.

Training action for teachers.
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0 QUE AS CRIANGAS SABEM E QUEREM SABER SOBRE AS ALTERAGOES

CLIMATICAS: UMA AUTOAVALIAGAD DE CONHECIMENTOS PREVIDS

Teixeira, Z., Morgado, R., Marques, C., Goncalves, C., Carvalho. P,, Cunha, A., Moreira, C.

NECESSIDADE

Podera a auto-percepcaodo
conhecimento e interesses das
criancasrelativamente as
alteracdes climaticas apoiar a

AVALIAGAO DE N T -e=>dh
CONHECIMENTOS concecao de iniciativasde
educacao ambiental?
Do 9

166 INQUERITOS ABERTOS
2 questaessabre 0 QUE DESGOBRIMOS?

0 que sabefnos? As criangas declararam conhecero
O que queremos saber? conceito de alteracdes climaticas e as
suas causas e consequéncias especificas
Ha diferencas significativas nas [00UE SABEMDS), mas foram geralmente

respostas as duas questdes. incapazes de especificar os topicos sobre
o - 0s quais estdo interessadas em aprender
Ndo ha diferengas significativas (0 QUEQUEREMOS SABER). E quando estes foram

entre ciclos de ensino, nem entre

e especificados, correspondem a tépicos
inquéritos individuais vs grupo.

que ja conhecem - alteracdesno gelo
marinho, poluicdo e biota.

Resultados sugerem que confiar apenas
nos interesses das criancas pode dar

[ - origem a ‘corredores de informacao’.
E | L B4l Asiniciativas futuras devementdo alargar
: \ 7 el OS campos de conhecimento atravésda
\=/ i  introducdode abordagensinovadoras

que ultrapassemos pressupostos dos
investigadores, ao mesmo tempo que
tém em conta as experiénciase a

oS3 realidadedas criancas.

Financiado por fundos nacionais através da FCT —Fundacdo para a Ciéncia e a Tecnologia, |.P., no Smbito do projeto UIDE/04292/2020
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Quinta do Sal

A Universidade de Coimbra, o municipio da Figueira da Foz,
a Agéncia Ciéncia Viva e o VilVite — Bergen Science Center
juntam-se para renovar armazéns tradicionais e
revitalizar tradigoes e saberes, associados a extracao de
sal tradicional.

The University of Coimbra, the municipality of Figueira da Foz,
Ciéncia Viva Agency and VilVite — Bergen Science Center are
joining forces to renovate traditional warehouses and revitalize

traditions and knowledge, associated with traditional salt extraction.

Estamos a dar vida a Quinta Ciéncia Viva do Sal.

Um espacgo que mescla a ruralidade
das quintas com a interatividade e
a curiosidade dos centros de ciéncia.

Bringing to life the Living Salt Science Farm.

A space that blends the rurality of farms with the
interactivity and curiosity of science centres.

O QUE ESTARA A SUA ESPERA?
WHAT IS WAITING FOR YOU?

SENTIR FEEL

Armazéns e zona
envolvente renovados,
para que possa sentir o
Salgado.

RER COLLECT
Experiéncias que integram
os produtos e os saberes
da salina, tal como rer o
sal, para que se sinta mais
proximo da atividade de
extragao de sal tradicional.

CRIAR CREATE

Um espacgo colaborativo de
investigagcdo e inovagao,
para criar produtos e
servicos que valorizem o
Salgado.

Ciéncia Viva

" MARE 9‘ 12@90

UNIVERSIDADE B
OIMBRA

figueira C

4
cléNmﬂyvm “(Jvuvn:

Financiamento

Iceland Dd—”

Liechtenstein
Norway grants

REPUBLICA PATRIMONIO
§” PORTUGUESA  CULTURAL

<<<<<

~ Fundagio paraa Ciéncia e a Tecnologia, I.P,

fct Financiado por fundos nacionais atravésda FCT
TEE nosmbitodo projeto UIDB/04292/2020
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AN

Phytoplankton and Remote Sensing:
Z MARE Service Pigments Analysis

| Scientific Responsible

Vanda Brotas E E‘égﬂnm

Technique Responsible
Andreia Tracana (HPLC)

Contact

aftracana@ciencias.ulisboa.pt

The MARE

and R te S

group Phytop

ing studies phytoplankton ecology (focusing on photosynthetic

pigments, water quality, biodiversity and community structure, phytoplankton size classes and functional types and

microscope species identification, and remote sensing of ocean colour.

.

The analysis of High-Performance Liquid Chromatography (HPLC) of photosynthetic pigments started in 2000, targeting
microphytobenthos communities of intertidal mudflats, and estuarine phytoplankton.
Presently, we cover all aquatic ecosystems, namely, open ocean, coastal areas, estuaries and inland waters.
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Brotas V, Ferreira A, Veloso V, Tracana A, Guerreiro C, Tarran G, Woodward EMS, Ribeiro L, Netting J, Clewley D and Groom $ (2023) Assessing phytoplankton community composition
in the Atlantic Ocean from in situ and satellite observations. Front. Mar. Sci. 10:1229692. doi: 10.3389/fmars.2023.1229692

Determined using HPLC Shimadzu Prominence-1® LC 2030C
3D Plus with C8 method developed by Zapata et al. (2000)
to ocean water and culture samples and C18 method
(Brotas and Plante-Cuny, 1996) to estuaries and inland
waters samples.
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We work with national institutes and with international institutes
such as Plymouth Marine Laboratory (PML) and Natural
ll Oceanography Centre in the UK, Alfred Wegener Institute Helmholtz
Centre for Polar and Marine Research (AWI) in Germany, Plataforma
Ml Ocednica de Canarias and Instituto Espafiol de Oceanografia in Spain.

We participate in inter-comparison exercises organized by JRC,
in order to assess the quality of the data used in support to
remote sensing activities; with other international
laboratories including accredited and quality-certified
laboratories.

https://op.europa.eu/en/publication-detail/- =] b -
/publication/a94f0657-7c36-11ed-9887-
0laa75ed71al/language-en

Chlorophyll c3
Chlorophyllide a
MgDVP
Chlorophyll c2
Chlorophyll c1
Peridinin
Pheophorbide a
19'-but-fucoxanthin
Fucoxanthin
Neoxanthin
Prasinoxanthin
Violaxanthin
19'-hex-fucoxanthin
M Myxoxantophyll

Alloxanthin
Diatoxanthin
Zeaxanthin
Lutein
Chlorophyll b
Echinenone

Chlorophyll a

Ba-carotene
BB-carotene

etc: des

Brotas, V. & M. R. Plante-Cuny, 1996. Identification et quantification des pigments ci

Anteraxanthin

Pheophythin a

Chlorophyll c2- MGDG
Divinyl Chlorophyll a

marins. Choix d’un protocole d"analyse par HPLC. Oceanologica Acta, 19(6): 623-633.

Mendes, C.R., P. Cartaxana and V. Brotas, 2007. HPLC determination of microalgae pigments: comparing resolution and sensitivity of a C18 and a C8 method. Limnology and Oceanography: Methods 5: 363-370.

from marine

Zapata, M., Rodriguez, ., Garrido, J.L., 2000. phylls and c

centrode
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a new HPLC method using a reversed phase C8 column and pyridine-containing mobile phases. Mar. Ecol. Prog. Ser. 195, 29-45.

S iinerrey - ‘A’ iFADO
Atlvarnt_ic Area

/.\
PORTWIMS
> LT



vw W (\4

12 Q 90
NOVA L OF ordi+i )
Ispa R, UNIVERSIDADE DE EVORA

SCHOOL
SCIENCE & TECHNOLOGY

oo -
eenaogs ot

COIMBRA W{gﬁﬁ"‘” Ciéncias
* ULisboa

- .
= = ﬁgueiro m CENTRO DE ARTES
‘4\?6?\- da foz nasERSTASVLSE

prtati

Financiado por fundos nacionais através da FCT - Fundagao
para a Ciéncia e a Tecnologia, I.P., no &mbito do projeto
UIDB/04292/2020




