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ECOTONE
Why the name Ecotone for this LIFE 
Project

The interface between earth and aquatic systems 
regulates and decisively influences the functioning of 
the latter, and thus the name ecotone is often given to 
this strip where riparian Alder woods occur.
This term also reflects the border effect which is asso-
ciated to a maximum biodiversity through:

•	 the coexistence of species from both contiguous 
systems - the terrestrial and the aquatic;

•	 the presence of other species that depend simul-
taneously on the two systems for surviving;

•	 the occurrence of species that are favoured by 
this transition zone.

ecotone



Introduction

The project’s main goal was to design, 
implement and evaluate several methodologies 
for the active management of Alder riparian 
woods (priority habitat – 91E0 *Alluvial forests 
with Alnus glutinosa and Fraxinus excelsior 
(Alno-Padion, Alnion incanae, Salicion albae), 
in order to increase odonata populations 
(Oxygastra curtisii, Gomphus graslinii and 
Macromia splendens) and to improve the 
conservation status of endangered naiad 
populations [Margaritifera margaritifera 
and Unio tumidiformis (=Unio crassus)]. At 
the same time, several ex-situ reproduction 
techniques were used in order to increase 
the naiad populations of the freshwater pearl 
mussel (Margaritifera margaritifera) and of the 
freshwater mussel (Unio tumidiformis) and to 
reinforce the fish populations host to these 
two species, namely the brown trout (Salmo 
trutta) and the endemic freshwater fish Escalo-
do-Mira (Squalius torgalensis), respectively. It is 
important to point out that these two species 
of freshwater mussels depend on the parasite 
relation they establish with their specific host, 
for the larva (called glochidia) get attached 
to the fish’s gills as soon as they are ejected 
into the water from an adult female mussel, 
after which a stage of metamorphosis, of 
different duration according to each species, 
follows. Afterwards, the juveniles leave their 
host, falling to the riverbed, thus their survival 
being strictly dependent on the place they fall. 
Therefore, parasite life constitutes a stage of the 
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larvae development and simultaneously a way 
through which the species disseminates in the 
environment, due to its host movements.

Alder forests (Alnus glutinosa) settle in general 
in the banks of the rivers with permanent water 
flows, with more or less rapid current velocity 
or otherwise, more locally, in slow currents. 
They are mostly absent from temporary 
watercourses or those with prominent 
torrential regime. These floristic formations are 
composed mainly of: an arboreous strata of 
Alnus glutinosa, Fraxinus angustifolia and Salix 
atrocinerea; a shrub strata of thorny shrubs, 
such as Crataegus monogyna, and non-thorny 
shrubs, such as Salix salviifolia subsp. salviifolia, 
Frangula alnus and Sambucus nigra, lianas 
– Bryonia dioica subsp. cretica, Hedera helix 
s.l., Tamus communis and Vitis vinifera subsp. 

The project was developed in branches of 
two rivers with different characteristics, lo-
cated in the SCI “Rio Paiva” (PTCON0059) and 
on the SCI “Costa Sudoeste” (PTCON0012), 
with different approaches considering the 
characteristics of the locations subjected 
to intervention: the Paiva river has a con-
tinuous water flow, with high oxygenated 
waters; the Torgal stream presents various 
water flow patterns, according not only to 
the season of the year, but also variations 
throughout the years, which contribute to 
a temporary hydrological regime.
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sylvestris; and also by an herbaceous strata with 
many ferns (e.g. Asplenium onopteris, Athyrium 
filix-femina, Blechnum spicant, Dryopteris sp. pl., 
Osmunda regalis, Polystichum setiferum).

In many cases, such as the ones existing on 
the project’s intervention locations — water-
courses near some villages, in soils with a high 
value for agriculture Alder forests were redu-
ced by human activity to a thin row with a sin-
gle line of trees. Without agriculture interven-
tion in these habitats, in pristine conditions, 
certainly occurring before the Middle Ages, 
Alder forests would have been thicker and si-
nuous, mosaic-shaped with temporary ponds 
and sediment settling, and subject to more 
severe disturbances (such as floods). On the 
other hand, watercourses would often change 
their waterbeds.

Goals

The above mentioned being by itself a justification 
for investing on the expansion of Alder forests, the 
project aimed to favour biodiversity and the ecolo-
gical integrity of the areas subject to intervention, 
through: 
•	 The improvement of the conservation level 

of the riparian alder forests priority habitat;
•	 The opening of some clearings, creating 

a mosaic within the riparian alder forests 
priority habitat, alternating between den-
se and shady places with others with more 
sunlight, in order to allow the plantation 
and the settlement of macrophytes;

•	 The reconnection of old existing waterbeds, 
so that they may more easily become periodi-
cally flooded, thus creating small ponds, more 
or less permanent, which will then constitute 
vital areas for the settling and breeding of the 
odonata, allowing them to reproduce and suc-
cessfully complete their biological cycle;

•	 The potentiating of a larger heterogeneity of 
hydraulic forms and conditions, by thoroughly 
applying small blockages and deflectors, whi-
ch will provide different current velocities and 
types of water movement, thus allowing for 
changes in the micro-topography and therefo-
re providing the creation of micro-habitats for 
the odonata and naiad and the improvement 
of the interactions between these and their 
hosts;

•	 The development of a program for the ex-
situ reproduction of two freshwater mussel 
species and their specific hosts, resorting 
to already tested population reinforcement 
techniques, with foreseeable results. To car-
ry out this program, two aquiculture posts, 
owned by ICNF – Instituto de Conservação 
da Natureza e das Florestas, I.P. (the National 
Authority) were used: one located in Torno 
(Amarante and the other in Campelo (Fi-
gueiró dos Vinhos);

•	 The establishment of several partnerships 
with local governments and local fishing 
and hunting clubs, in order to create two 
concession fishing zones, so as to assure 
protection areas for the freshwater mussel 
populations as well as long-term measures 
for the maintenance of the fish populations 
host to the naiad larvae. 

Protocols were established with two academic 
institutions with vast experience in this field 
of investigation, namely the TAGIS - Centro de 
Conservação de Borboletas de Portugal (the 
Centre for Butterfly Conservation in Portugal) 
and the Centro de Biociências do ISPA (the Bios-
ciences Centre at ISPA – University Institute), 
in order to determine the reference situation 
regarding the odonata and host fish popula-
tions and to monitor the results of the actions 
taken. MARE (University of Lisbon) researcher 
Joaquim Reis carried out the monitoring and 
reproduction of the freshwater mussels. 
The project was undertaken in three stages: a 
preparatory phase for the characterizations of 
the reference situation and the elaboration of 
the technical projects; a second phase for car-
rying out actions on the field and the ex-situ 
reproduction; and a third phase working with 
concession fish areas and for evaluation of the 
results obtained.



Expected results

The project aimed to undertake the 
following interventions, along a 12 km li-
near path on the River Paiva riparian zone 
and another one of 5 km on the Torgal 
stream:

•	The restoration of around 15 ha of ri-
ver alder forests, corresponding to 11 
ha on the SCI “Rio Paiva” and 4 ha on 
the SCI “Costa Sudoeste”;

•	The increase in the habitat’s occupa-
tion area in about 5 ha.

To accomplish this, on these 20 ha, the 
following actions were foreseen:

•	To plant around 10.000 trees and 
shrubs, present on the local alder fo-
rests floristic composition (e.g. Alnus 
glutinosa, Fraxinus angustifolia, Laurus 
nobilis, Salix atrocinerea, Crataegus 
monogyna, Salix salviifolia subsp. sal-
viifolia, Frangula alnus and Sambucus 
nigra);

•	To reconnect 5 ha of old waterbeds 
and to improve 2 ha of new areas, in 

order to increase the odonata popula-
tions, through the settlement of ma-
crophytes;

•	To reinforce the population nucleus 
of freshwater pearl mussel, by adding 
4500 juvenile individuals to the esti-
mated 500 adults thought to exist on 
the area;

•	To reinforce the population nucleus 
of freshwater mussel, by adding 400 
juvenile individuals to the estimated 
100 adults thought to exist on the 
area;

•	To carry out two actions of fish host 
repopulation;

•	To create and boost two areas for con-
cession sports fishing;

•	To produce dissemination materials, 
such as a leaflet, a brochure, three vi-
deos and a documentary, as well as to 
elaborate an interpretative exhibition 
about the riparian alder forests, com-
plemented with a pedagogical explo-
ration guide and a supplement on a 
newspaper.
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Achieved results

Based on the expected results mentioned abo-
ve, it is possible to evaluate the success of the 
following results:
•	 The restoration of 15.1 ha of the priority 

habitat — 91E0 *Alluvial forests with Alnus 
glutinosa and Fraxinus excelsior (Alno-Pa-
dion, Alnion incanae, Salicion albae), corres-
ponding to 7 ha in SCI “Rio Paiva” and 8,1 ha 
on the SCI “Costa Sudoeste”;

•	 The increase of the habitat area by ca. 4.5 ha.
More specifically:
•	 The clearing of waterbeds in 0.8 ha, with the 

purpose of eliminating elements that may 
constitute obstacles to the water normal 
flow or induce disturbances on the proces-
ses proper of watercourses;

•	 The clearing and leading natural riparian 
vegetation, in order to ensure its vitality 
(removal of dead trees, cutting down of old 
specimens, clearing of shrubs and exotic 
and invasive species) in 19.6 ha (8.7 ha in Rio 
Paiva and 10.1 ha in Torgal stream);

•	 The plantation of 13066 trees and shrubs 
(Alnus glutinosa, Fraxinus angustifolia, Salix 
atrocinerea, Salix salviifolia, Frangula alnus 
and Tamarix sp.);

•	 The reconnection of 2.5 ha of old waterbeds, 
in order to increase the occupation area;

•	 The stabilizing of 800 metres of river banks, 
and the creation of two temporary small 
dams in Torgal stream, thus increasing the 
habitat by 2 ha;

•	 The reproduction of 161178 freshwater 
pearl mussel juveniles, through the infes-
tation of 281 brown trout, thus enabling 
three repopulation actions in Rio Paiva, cor-
responding to the release of a total of 4600 
juveniles;

•	 The reproduction of 31511 freshwater mus-
sel juveniles, through the infestation of 80 
endemic freshwater fish Bordalo (Squalius 
alburnoides), thus enabling three repopula-
tion actions in Rio Paiva, corresponding to 

the release of a total of 12400 juveniles;
•	 The infestation in loco of 30 endemic freshwa-

ter fish Escalo-do-Mira, in the Torgal stream;
•	 The undertaking of two repopulation ac-

tions of the endemic freshwater fish Escalo-
do-Mira, in a total of 986 released fish;

•	 The implementation of a new protocol for 
the reproduction of the brown trout and the 
capture of 41 reproductive fish in Rio Paiva 
sub-basin, carried out by the ICNF in the aqui-
culture post in Torno, in order to allow for fu-
ture repopulation actions, guaranteeing the 
genetic identity of these populations;

•	 The creation of a concession fish area and 
the alteration of the existing norm in two 
other already existent, aiming to:
•	 Reduce the fish effort for the brown trout, 

by reducing the number of fishing days 
and ensuring at the same time the obliga-
tion to inform about the captured speci-
mens,

•	 Create 4 fishing areas without deaths, in a 
total 13.9 km.

•	 The instruction of the process for the crea-
tion of a protection area in Rio Paiva, exten-
ding for 1220 metres downstream from Fol-
gosa beach, prohibiting the fishing in order 
to safeguard the reproduction of the brown 
trout and the freshwater pearl mussel;

•	 The undertaking of two actions for the con-
trol of invasive exotic species, namely the 
freshwater crayfish (Procambarus clarkii) 
and the pumpkinseed (Lepomis gibbosus);

•	 The divulging of the project’s interpretati-
ve exhibition to ca. 10850 citizens and the 
distribution of 3300 pedagogical guides;

•	 The edition of a leaflet and of a brochure 
about the project, as well as 5 supplements 
on the Quercus Ambiente newspaper.
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Legenda das fotos

1. Escalo-do-mira fish
2. Pearl mussel
3. Creation of temporary small dam in 

Torgal stream
4. Applying small blockages and 

deflectors
5. Reconnection of old existing waterbeds
6. Clearing and leading natural riparian 

vegetation
7. Creation of small ponds
8. Small pond after reconnection of old 

existing waterbeds
9. Eliminating elements that may 

constitute obstacles to the water 
normal flow in river bed

10. Alder plantations
11. Information panel
12. Estabilizing of 800 metres of river 

banks in ribeira do Torgal
13. Recirculating aquaculture system 

for  captive breeding of pearl mussel 
juvenile

14. Pearl mussel juvenile after 4 months 
of breeding

15. Adaptation work on fish breeding 
tanks

16. Pearl mussel survey
17. Brown trout capture
18. Pearl mussel juvenile diary count
19. Visit of the National Authorities
20. Pearl mussel marking in ribeira do 

Torgal
21. Pearl mussel population 

reinforcement
22. Control of invasive exotic species in 

ribeira do Torgal
23. Suspending cages containing 

juveniles in raceway river
24. Project’s interpretative exhibition
25. Fishing without death information
26. Unio tumidiformis females before 

the infestation in loco of 30 endemic 
freshwater fish Escalo-do-Mira, in the 
Torgal stream

27. Escalo-do-Mira population 
reinforcement.
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