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Marine Protected Areas (MPAs) have the potential 
to increase species richness and biomass within 
their boundaries and support neighbouring 
fisheries.

mpatlas.org

theoceanproject.org

© Dário Pequeno Paraíso

Depth Habitat

Cowburn, 2018

Environmental variables are often used 
in MPA design as proxies for ecological 

processes and biodiversity but need 
underpinning by biological surveys.
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Scientific fishing

Baited Remote Underwater Video Systems (BRUVS) Underwater Visual Census (UVC)

© IMAS

Relatively low cost
Non-invasive
Create a permanent record © Guillermo Porriños



In the Atlantic Coast of Africa, lack 
of baseline biodiversity data 
remains a major challenge for the 
design of effective conservation 
strategies.
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AIM AND OBJECTIVES
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Understand the effect of 
environmental variables relevant for 
marine planning on marine fish 
communities

© University of Exeter / Fundação Príncipe

ÅSpecies Richness
ÅRelative abundance
ÅEvenness
ÅSpecies Assemblages

Å Habitat
Å Depth
Å Island
Å Slope
Å Season
Å Dist. to shore

Vs.
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Study site
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Study site
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Sand

Maërl (rodoliths)

Rocky reef

HABITAT TYPES

© Fauna & Flora / University of Exeter
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417 successful deployments 
from 2018 to 2020

Season-stratified

0 - 30 metres.

1 deployment = 60 min.

Sampling design
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Deploymentsx
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MaxN Caranx bartholomaei = 6 VIDEO ANALYSIS

MaxN: Maximum number of individuals observed simultaneously in a frame.
(Measure of relative abundance)

Same species only recorded if a higher MaxN is observed

© University of Exeter / Fundação Príncipe
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Statistical analysis
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How are diversity indicators affected by 
environmental variables?

Generalised Additive Models (GAMs)

Model selection + Model averaging

Fish community composition in São Tomé and Príncipe

How are marine fish communities 
affected by environmental variables?

PERMANOVA

db-RDA

SIMPER

© University of Exeter / Fundação Príncipe
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Results

Fish community composition in São Tomé and Príncipe

Serranidae (mainly 
Paranthias furcifer)

MonacanthidaeCarangidae

Serranidae (mainly 
Paranthias furcifer)

Príncipe São Tomé
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Results

Fish community composition in São Tomé and Príncipe

Å Habitat Ą main driver of 
variation.

Å Depth and slope affected 
diversity indicators 
monotonically.

Å Seasonal effects only 
apparent for Príncipe.

Å Island and distance to shore 
had small effects.
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Results

All environmental variables affected species composition significantly 
(PERMANOVA, p<0.01)
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ROCKY REEF
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Discussion: habitat effects

MAERLSAND

INCREASING STRUCTURAL COMPLEXITY (= RUGOSITY)

ROCKY REEF

Santomean comber
Serranus pulcher

Flying gurnard (Dactylopterus volitans)
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Guinea snapper (Lutjanus endecacanthus)

Blue runner (Caranx crysos) © GPorriños
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Discussion: island effects

PRÍNCIPE
Å Lower abundance of Caranx crysos & 

Lutjanus agennes in ST (hook & line targets, 
Porriños et al, 2021)

Å Seasonal schools of Lagocephalus laevigatus 
in ST (economic damage to fishers, absence 
of top predators)

Å Effect of higher fishing pressure in São Tomé 
Island.

SÃO TOMÉ

© GPorriños
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Extremely low abundance of sharks Ą 0.05 sharks per hour

Other tropical Atlantic oceanic islands Ą 0.31 sharks per hour (Pimentel et al, 2020)

Jabado et al, 2018
© University of Exeter / Fundação Príncipe
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Largest BRUVS survey conducted
in the Gulf of Guinea region

Protection of habitat mosaics Ą all habitats 
contributed to overall species richness

¢ƻ ǘŀƪŜ ƘƻƳŜΧ

Marine fish communities may have been 
impacted by long-term fishing effort, especially 

in São Tomé

Rocky reefs and maerl beds should be 
considered priority areas for conservation and 

management
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Obrigado!

Guillermo Porriños

         www.gporrinos.com

         gporrinos@alunos.ciencias.ulisboa.pt

         youtube.com/@guillermoporrinos6567

         @GPorrinos

         @GPorrinos.bsky.social
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omaliprincipe.weebly.com

Thank you!

© G. Porriños
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