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Mondego case study

➢ Thin-lipped mullet (Chelon ramada):

• Reconstruction of spatiotemporal dynamics and ontogenetic movements of mullet using otolith 

microchemistry approach.  

➢ Allis shad (Alosa alosa): 

• Population dynamics on the Mondego River and basin of origin.

• Hybrid detection through genetic analysis.

➢ Trout (Salmo trutta): 

• Migration patterns and behaviour;

• Population genetic structure;

• Evaluation of recreational fisheries.



Migration patterns and behaviour of trout in Portugal

Brown trout

Objectives

➢ To analyse the movement patterns and habitat use of S. trutta in the Mondego river.

Bio-Telemetry
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Study Area

Mondego represents the Southern Limit of sea trout distribution

Formoselha Dam Palheiros Dam

Louredo Dam Carvoeira Dam Penacova Dam

Açude-Ponte Coimbra Dam

River Alva is an important tributary for trout, with adequate

characteristics for spawning (course substrate, lower depths

and rifles)

Rehabilitation work on the dams and weirs of Mondego river

basin

Weirs with Fish Pass
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Methodology

8 sampling campaigns:

(July 2020 to July 2021)

➢ Method of capture: Flyfishing (help of a recreational

fisherman).

Weirs with Fish Pass
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Methodology 

Tagging:

➢ Up to date, 17 trout were tagged;

➢ Tag with Dual Mode Transmitter (with radio and

acoustic signals).

➢ Surgical implanted in body cavity

➢ Release back to the capture site.
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Radio TelemetryAcoustic Telemetry

➢ Freshwater environments: upstream river sections and

lower depths;

➢ Fortnightly, registration of trout positions along

Mondego river basin.

Acoustic receivers allow to continuously collect data on

tagged animals.

Throughout Mondego river (80 km from river mouth to first

unsurmountable large dam), it is installed an acoustic receiver

array, within the Portuguese/European Tracking Network

(PTN/ETN).

Methodology 
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Results

➢ Variability in terms of migratory behaviour:

Raiva Dam

Cornicovo Dam 
(River Alva)

Alva River Mouth

Penacova Dam

Carvoeira Dam

Louredo Dam

Palheiros 
Dam

Coimbra Dam

Mondego River 
Mounth

- Resident/territorial behaviour (restricted home and core ranges)
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Results

- Upstream movement behaviour

Trout with the longest movement: 12 km

Raiva Dam

Cornicovo Dam 
(River Alva)

Alva River Mouth

Penacova Dam

Carvoeira Dam

Louredo Dam

Palheiros Dam

Coimbra Dam

Mondego River 
Mounth

Raiva Dam

Cornicovo Dam 
(River Alva)

➢ Variability in terms of migratory behaviour:
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Results

- Downstream movement behaviour

➢ Variability in terms of migratory behaviour:
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Conclusions

Perspectives

Management 

➢ Barrier permeabilization and dam removal → increase the available habitat;

➢ Promote fishing without death in species’ home range;

➢ Review the limits and regulation of sport fishing concession;

➢ Expand the area covered with acoustic receivers ;

➢ Increase the sample size of tagged fish.
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Objectives

➢ To study the genetic structure of trout populations in Portugal;

➢ Analyse if there are different genetic groups between populations upstream and downstream of dams on the 

same river;

➢ Assess the contribution of anadromous ecotype to gene flow among trout populations.

Brown trout Sea trout

➢ Holobiotic Ecotype.

➢ Conservation Status: Least Concern

➢ Anadromous Ecotype.

➢ Conservation  Status: Critically Endangered.
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➢ 14 sampling locations; 10 Watersheds

Espanha (ESP-Galiza), Minho (MIN), Âncora (ANC), Lima 

(LIM-DW and LIM-UP), Neiva (NEI), Cávado (CAV), Ave 

(AVE), Douro (DOU-DW and DOU-UP), Vouga (VOU-DW and

VOU-UP) and Mondego (MON-DW and MON-UP)

➢ 392 Samples were analysed: 

374 Brown trout

18    Sea trout

Sampling

Mondego represents the Southern Limit of sea trout

distribution

Dams

Sampling
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Results- genetic structure of trout populations 

K=10

Results suggested the existence of ELEVEN genetic groups for the 15 populations of  Salmo trutta :

1 = ESP

2 = MIN, ANC, LIM-DW, NEI and MAR

3 = LIM-UP

4 = CAV

5 = AVE

6 = DOU-DW

7 = DOU-UP

8 = VOU-DW

9 = VOU-UP

10 = MON-DW

11 = MON-UP

ESP MIN ANC LIM-DW LIM-UP NEI CAV AVE DOU-DW DOU-UP VOU-DW VOU-UP MON-DW MON-
UP

MAR



K=10

Genetic structure and diversity of trout in Portugal

Sea trout may contribute to the maintenance of gene flow in populations further north

Mixture of genetic profiles between the MAR group (sea trout) and the northern groups (MIN, ANC, LIM-DW, NEI)

Results- anadromous ecotype’ effect

ESP MIN ANC LIM-DW LIM-UP NEI CAV AVE DOU-DW DOU-UP VOU-DW VOU-UP MON-DW MON-
UP

MAR
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Results- Dams’ effect

Within the same basin:  there is a genetic differentiation between upstream and downstream populations

ESP MIN ANC LIM-DW LIM-UP NEI CAV AVE DOU-DW DOU-UP VOU-DW VOU-UP MON-DW MON-
UP

MAR
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Conclusions

Perspectives

Management 

➢ Barrier permeabilization and dam removal → to promote gene flow;

➢ Management measures that protect the anadromous ecotype: 

➢ fishing restrictions in downstream areas  (may-July)

➢ Recreational fisheries without death

➢ Increase the spatial detail and sample size of sea trout
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