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I. INTRODUCTION 

By decision of the European Community on September 4th, 2003, the financial aid for carrying out the Project LIFE: 
"Conservation of Margaritifera margaritifera in Zamora SCI (Spain)" LIFE-03NAT/E/000051 was approved. The foreseen 
execution term is 4 years (October 2003 - October 2007) and it has a budgetary resource of 516.000 €. The project is 
coordinated by the Department of Natural Spaces, of the Zamora Territorial Service of the Environment, dependent on the 
Environmental Ministry of the Junta de Castilla y León. 

The Margaritifera margarifera (Linnaeus, 1758) species, also known as freshwater pearl mussel, naiad or margaritifera, 
is a freshwater bivalve mollusc. It inhabits in clean and clear water rivers, therefore being a bio indicator of the good quality 
of the ecosystem. The life cycle is characterized by being associated to certain species of fish, principally salmonoids; in 
these waters the common trout (Salmo truta). 

LIFE Náyade Action Area Species reproductive cycle 

The MAIN conservation PROBLEMS that the species presents in this territory could be grouped in two: 

1st. Alteration and loss of their optimal habitats: 

-.Presence of big hydraulic works in the main Tera River bed 

- Existence of many outdated traditional Small Weirs that divide the river and create big sheets of water. 

-. The increase of solid accumulation due to surface runoff from areas where the ground is not protected from 
the effect of frequent fires, aggressive ploughing and inappropriate construction of paths and firebreaks. If this 
coincides with the period of naiad pregnancy, it causes the abortion of glochidium. The sedimentation causes 
the death of young individuals, due to the accumulation of material and the alteration of their microhabitat. 

-. Excessive and uncontrolled cuts of riverbank vegetation, basically Alder woods. 

-. The aggressive urbanization of the riverbanks in specific areas. 

-. Deterioration of the water quality by organic contamination from small population centres. 

mailto:infonayade@jcyl.es
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2nd. Decrease of the population of its host, the common trout, and alteration of the natural composition of the 
fishing community: This is directly related with the facts ment ioned previously, s ince both spec ies have similar 
ecological requirements. 

The project 's G E N E R A L O B J E C T I V E S are: 

1. Get to know the conservat ion status of the species, character ize its habitat, determine its host 's potential and the 
factors that most affect their populat ion dynamics. 

2. Contr ibute to the survival of the current populat ion and the conservat ion of its habitat. 

Wi th the aim of fulf i l l ing these object ives, a ser ies of tasks are being developed, each one is inc luded within a basic line of 
act ions (A, C, D, E and F). 

Code Description of the action 

| A. Preparative actions and management plans elaboration: || 

A.1 Scientific study about the species and its habitat. 
A.2 Hydro biological study of the Negro River. 
A.3 Potential host species estimate. 
A.4 Development of the Action and Management Plans. 
A.5 Preparation of the proposed conservation action projects. 

| C. Single biotype management tasks: | 

C.1 Actions for recover of water quality. 
C.2 Actions for restoring and improving the habitat. 

| D. Periodic management of the biotype: | 

II D.1 | Follow-up, evaluation and maintenance of the conservation actions. || 
| E. Information awareness to the public and disclosure of the results: | 

E.1 Preparation of informative material for disclosing the project. 
E.2 Exchange experiences with similar projects. 
E.3 Communication of project results and creation of a Web page. 

| F. Functioning of the project || 

F.1 Scientific and technical follow-up of species and habitat conservation measures. 
F.2 Project external audit. 

Lines of actions and LIFE Project actions. 

II. PREPARATIVE ACTIONS AND MANAGEMENT PLANS ELABORATION (A). 

A c t i o n 
2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 

A c t i o n 

I V I II | I I I | I V I II I I I I V I II I I I I V I II I I I 

A 1 

A 2 

A 3 

A 4 

A 5 

• A1. Scientific study about the species and its habitat. 

Definition of the situation of the species in the study area 

During 2004, sampl ing and character izat ion activit ies of the river habitat were carr ied out in order to determine 
the naiad's distr ibution area, its conservat ion status, and to identify the principal risk factors. A total of 125 f ield 
counts were per formed, in wh ich adul t spec imens were systemat ical ly found and counted, and biometr ical data, 
measuremen t of phys ica l -chemical parameters, habitat character izat ion (granulomety, water speed, shading, 
alder tree density) were taken, also sand s iev ing to f ind young spec imens and to set compan ion spec imens. This 
is a summary of s o m e of the results obta ined: 

> The main mol lusc populat ions are found in the mid-sect ion of the Negro River, a vas t part in a river sect ion 
that w a s not initially inc luded in the Tera Rivers and its tr ibutaries SCI (ES 4190067) , wh ich caused the last 
Natura 2000 proposal of Casti l la y León to include this sect ion (July 2004). A relict populat ion w a s found in 
the mid-sect ion of the Tera River, and another one in the Bibey River, wh ich belongs to the Miño basin where 
the spec ies w a s not quoted, all of them inc luded in Natura 2 0 0 0 spaces. 

> The Negro River populat ion has relatively important e lements, and in s o m e sect ions there are good 
colonies, inside the general s tandard of decl ine of all the remainder of the known populat ions in cont inental 
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Europe. The naiads' est imated populat ion is a round 3 000-3 500, a long 27 km of the main course of Negro 
River. A m o n g the 67 counts where naiads were detected, only 30 can be cons idered as part of a "colony". 

> The density found in the colonies w a s low (var iat ions between 0,001 and 1,065 naiads/m2, being the 
average va lue 0,129 naiads/m2), wh ich compl icates fert i l izat ion of the females. 

> All the naiads found, and the va lves of dead spec imens also cor respond to adult individuals. The average 
size in the Negro River is 91,43 ± 7 ,28 mm (range 109 - 55,7), and in the Tera River, wi th even larger 
spec imens of 106,1 ± 5,88 mm (range 116,5 - 94,6). A l though no alometr ic growth parameters speci f ic to 
these populat ions is establ ished, the relat ionship between size and age sugges ts that they are spec imens with 
an average age between 57 and 77 years in the Negro River and 70 to 107 in the Tera River; there are many 
hundred-year-o ld naiads, especial ly in Tera River. 

Frequency of sizes (mm.) of M. margaritifera found in the main rivers of Zamora 

> It is a senescen t populat ion in the Negro River and very relict, and even more senescen t in the Tera River, 
wi thout count ing the recrui tment of juveni les in no populat ion for many decades, a l though adults cont inue 
being sexual ly active; consequent ly it is a ferti le, but not prolific, populat ion. 

> The g lochid ium release takes place between the 2 n d half of Augus t and the end of September . A t the 
beginn ing of Sep tember s o m e f ields were found in the Negro River with a 100% rate of pregnant individuals, 
wh ich involves a very high proport ion of hermaphrodi tes, wh ich is a known symp tom of a "ser ious populat ion 
decline". 

> The viabil i ty of the margari t i fera populat ion is cond i t ioned to the c losing of the reproduct ive cycle of the 
species, recruit ing juveni le individuals to renew the populat ion. This depends both in the conservat ion of the 
reproduct ive adults and of the populat ions of host f ishes. 

Description of the habitats conditions 

> Naiads are found in superf ic ial zones with an average depth of 22cm at max imum ebb t ide (5 to 55cm), in 
zones with a general ly low f low (0.08 to 0.5m/s) in the Negro river, and s o m e w h a t larger in the Tera (0.3 to 
0.54 m/s). A lmos t all of the naiads have been found at al t i tudes s i tuated between 800 and 900 m, in sect ions 
with an average s lope of 0.4%. 

> T h e naiads live mainly in the s h a d o w of r iparian t rees ( r iverbank forests (Alnus Glutinosa forests) 
Medi ter ranean, s i l iceous soil, Code EUR25: 91EO*) in zones with densi t ies between 40 and 148 feet /100m; 
and at an average d is tance f rom the r iverbanks of 0.65 m (range 0.2 to 6.5m). There are no spec imens 
detected in areas wi th t reeless river banks or in the centre of r iverbeds greater than 10 m, where the alder 
trees' s h a d o w doesn ' t reach. 

> They live in wel l oxygena ted waters, at levels c lose to saturat ion, wi th an average of 9.6 mg O2/I ( ranges 
between 6.8 and 12.6) with min imum va lues in August , and an average sur face water temperature of 11.3°C 
(ranges between 3.2 and 22°C), water pH acidity be tween 5.7 and 6, wi th peaks up to 5.2 dur ing de-icing. The 
great acidity of the water causes the chemica l abras ion of the naiads' umbo wh ich f requent ly ends up 
perforated. 

> The waters have very low mineral content a long the entire sect ion of the Negro occup ied by the species, 
wi th va lues of electr ical conduct iv i ty be tween 2 and 27 ^S/cm, very constant (in monthly terms) a round 17 -
19 uS/cm, except in the de- ic ing season. This low mineral content signif icantly compl ica tes the format ion of 
the mineral matrix of va lves; therefore in this area the metabol ic growth rate shou ld be very slow. 

> The sect ions of the Negro River with naiads present a good quality pattern, a l though w e are deal ing with 
ol igo and ultra-ol igotrophic waters; in the sect ion of the Tera River occup ied by the spec ies the water is 
enr iched to a greater extent wi th s o m e of the measu red nutrients, and presents greater quant i t ies of 

Preservation of Margaritifera margaritifera at SCI in Zamora (Spain) - LIFE03/NAT/E/000051 



Page 4 

chlorophyl l . No concern ing quant i t ies of phosphates and nitrates in the water were detected for the species; 
these have been descr ibed as negat ive factors for the juven i le phases of deve lopment . 

> Mineral content va lues are low. Calc ium and manganese have been measured with specia l intensity due to 
their impor tance in the va lve 's format ion. Low va lues of both were measured in every river, plus the principal 
cat ion calc ium: (0.7 mg/l of average calc ium in the Negro River and 1 mg/l in the Tera River). The low va lues 
of calc ium limit the growth in concentr ic layers of calc ium carbonate of the valves. 

> The waters in the entire area are scarcely buf fered (average alkalinity of 0 .164 meq in the Tera River and 
0.138 in the Negro River), thus they possess little capaci ty to assume an impact or external inf luence that 
could produce signi f icant changes in the water quality, and therefore it is especial ly important to control the 
dumps. 

Photo gallery in: 
A 1 _ P O B L A C I O N E S 

A2. Hydrobiological study of Negro River. 

Limnologic description of Negro River 

The study w a s carr ied out be tween Apri l 2004 and Apri l 2005. Five physica l -chemical fo l low-up points were 
chosen in the Negro r iverbed, in wh ich the fo l lowing 22 parameters were measured every two weeks: 
Temperature , Ph, d isso lved O2, oxygen saturat ion, conduct iv i ty, c loudiness, s t ream speed, w id th of the ordinary 
river bed, granulomety of the substrate, alkalinity, apparent colour, chlorophyl l , total material in suspens ion (non 
f i l tered waste, nutr ients (total P, nitrates and sil ica), mineral izat ion (chlorures, calc ium, magnes ium, manganese , 
iron) and D.B.O.5. 

At all sampl ing stat ions two water samp les were taken, one of 1600 ml preserved in the cold, and another of 
2000 ml of water at room temperature, that w a s only used to measure the material in suspens ion. 

S o m e of the main conc lus ions obta ined f rom the hydrobio logical s tudy of the Negro River are: 

> The waters are cold, very low in mineral izat ion, not very buffered, very acidic, o l igosaproby; very 
t ransparent in the r iverheads and dystrophic in the mid and low sect ions. The alkalinity is very weak , wh ich is 
further reinforced by the acidity of the water, therefore most of the d isso lved carbon appears as CO2, and 
there are scarce d issolved carbonates, necessary for the Margaritifera margaritifera's metabol ism and for the 
rest of the f reshwater biotic. 

> The st rong water acidity compl icates the metabol ic oxidat ion processes, and the low buffer ing s lows down 
and controls the river's metabol ic rate, wh ich seems to be s low. That acidity is main ta ined dur ing the entire 
year, being more e levated in the lower sect ions of the river; and it is even present in the summer season with 
higher water temperatures. This pattern is inverted with regards to the normal deve lopment of the river, that 
shou ld be more buf fered in the lower sect ions due to the greater pr imary product ion; due to this fact, there is a 
possible anthropic impl icat ion in the river acidif icat ion, plus the natural acidity of the river courses in the who le 
area because they drain a si l icon crystal subst ra te that is not very soluble. 

> The thorough fo l low-up of the sur face water tempera ture a l lows us to know the the rmodynamics of the river 
in the colonies' river sect ions. The river presents wa rm waters dur ing the entire summer , wi th per iods w h e n 
waters shou ld not be classi f ied as "trouted" accord ing to the parameters of Law 6/92 of the Casti l la y León 
aquat ic ecosys tems protection. There is also a certain defici t of water oxygenat ion in the s u m m e r of about 3 
and 6 fortnights; increased by the s t rong ebb t ide that the river has exper ienced dur ing the study period. 

> There aren' t any signi f icant dumps of urban source "nutr ients", therefore the " r iverbanks w o o d s <-> river" 
ecosys tem funct ions on a dystrophic way. Nevertheless, there is an excess of nitrates in the river's upper and 
mid sect ions, and phosphates in the lower third sect ion, coming f rom the recurrent f i res a long the Negro 's 
entire sub-basin. Except for the upper sect ion studied, there is a risk of partial eutrophizat ion of water , s ince 
the atomic relat ionship N:P is lower than 17. This fact favours prol i feration of cyanobacter ia that f ixes 
a tmospher ic N2, in s t rong insolat ion condi t ion in the r iverbanks. 

> The primary product ion measured in the river al lows to cata logue its waters as ol igotrophic - mesotrophic, 
a long the water 's direct ion of f low. In the river's lower sect ion, and dur ing the summer , the water quali ty is 
quite neglected and it can be ass igned to hypertrophic waters, depend ing on the chlorophyl l and eutrophic, 
due to the total phosphate levels. The control of the pr imary product ion in the Negro River sed iment is 
per formed by the insolat ion level ( through the density of alder trees) and the water 's mineral izat ion and 
buffer ing levels. 

> The river bot tom has great biodiversity, both animal and vegetable, however this diversity is being 
negat ively af fected by the deposi t of very f ine materials in suspens ion, wh ich persist due to the scarce f low, 
the Medi ter ranean reg imen of the Negro River, and the prol i ferat ion of dams that s low down the river course. 

> The r iverbanks are general ly wel l p reserved and have a high density of alder t rees. 
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> The st rong s u m m e r s torms produce specia l increases of sol ids in the river, produc ing a great deal of 
murk iness in the water and a very harmful ef fect over the benthonic communi ty (among them, the Margaritifera 
margaritifera), therefore caus ing the abort ion of the pregnant naiads, the fill in of the gravel and sand interstices, 
as wel l as decreas ing the penetrat ion of l ight coming wh ich can reach the benthon micro seaweeds . The effect 
of the sed imentat ion of these accumulat ions, together with the previously descr ibed risk factors, may explain the 
absence of y o u n g naiads for the last decades. 

> The f ish communi ty is low in the mid river sect ion, and it seems that there is no usual recrui tment of fish, 
s ince there is an absence of in termediate and very high sizes, especial ly of trout. The mid and lower sect ions 
present a cypr in id communi ty wi th an intrusion of a l lochthonous f ish as the pumpk inseed (Lepomis gibbosus) in 
the lower sect ion. Only the upper sect ions located upst ream f rom the naiads' distr ibut ion area present a mono 
specif ic communi ty of t rout wi th low densi t ies and scarce b iomass. This negat ive populat ion dynamic of the 
Salmo trutta could be due to the s a m e condi t ions as the sa lmono id spawn ing sites previously ment ioned for the 
y o u n g margarit i fera. 

Electr ical 
conduct iv i ty 

W a t e r 
t e m p e r a t u r e pH 

Total 
mater ia l in 

s u s p e n s i o n 

Pr inc ipa l nutr ients W a t e r minera l izat ion 

MS/cm ° C 
total 
p h o s p h o r o u 
s 

Ma/l 

Ni t ra tes 

Mg/l 

Si l ica 

mg/ l 

Alka l in 
ity 

meq/ l 

Chlor ide 

mg/ l 
Ch lo ru res 

mg/ l 

C a l c i u m 

mg/ l 

S u m of 
Diva lent 
ca t ions 

mg/ l 

A v e r a g e : 16 ,38 9 ,8 5 ,8 2 ,14 8 ,67 37 ,03 1 ,72 0 ,13 1,38 0 ,83 1,53 

M a x i m u n rate 27 19,9 6 ,7 7 .860 ,3 64 ,56 90,91 2 ,07 0 ,30 19,8 1 ,554 2 ,77 
Min imun rate 9 1,3 5 ,3 0 ,067 2 ,4 4,41 0 ,66 0 ,04 0 ,08 0 ,08 0 ,08 

Table 

Photo gallery: 
A2_HIDROBIOLOGICO 

• A3. Potential host species estímate 

Electric fishing campaigns in the NW Zamoran rivers 

A number of electr ic- f ishing campa igns were carr ied out in order to determine the composi t ion of the f ish 
communi ty and to inspect the gills of the captured species, especial ly brown trout (Salmo trutta var. fario). A l together 
1.948 trout we re inspected. 5 of the captured individuals in the Negro river were natural ly infected. A l though the 
capaci ty of infect ing is greater in the 0+ and 1+ spec imens, a 3+ trout (268 mm size) infected by Margaritifera, 
margaritifera g lochid ium w a s captured. In the sect ions with the best naiad populat ions a density be tween 0,01 and 
0,08 t rout /m2 aged 0+ and 1+ has been found, inferior to the 0,1 a lev ins/m2 of other s tud ied European populat ions 
where naiad reproduct ion has been observed. It w a s ruled out that other f ish spec ies could act as hosts. 

Photo gallery in: 
A3_1_PESCA 
ELÉCTRICA 

Controlled environment study of the infection capacity of the M. margaritifera glochidium 

During 2005 w e carr ied out the control led env i ronment infect ion (aquar iums) of trout alevins (0+, 1+). Mature 
g loch id iums were ext racted f rom the Negro, Tera and Tuela Rivers naiads' gills th rough the use of s iphons, using a 
pipette. Next, these were di luted in a recipient with 10 l. of water in wh ich they we re kept in contact wi th alevins 5 -15 
minutes. Af ter this, the infected alevins we re kept isolated to check the cysts. 

The infect ion results in a control led env i ronment were posit ive, conf i rming that trout (0+ and 1+) f rom the Negro 
River, as wel l as those f rom the Tera River, deve loped cysts in their gills 

Once the deve lopment of the first metamorphos is phases was completed, it could be checked by microscope that 
the cysts maturat ion alter their f ixat ion in Glutara ldehyde. The g lochid ium release could not be stated. 

Photo gallery in: A3_2_EXPERIMENTO 
TRUCHAS 
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A4. Development and adoption of action and management plans 

This documen t is organ ized in f ive large sect ions; its main object ive is that of s t imulat ing the necessary act ions so 
that the spec ies ach ieves a more favourab le conservat ion status than the current one. In order for this, the fo l lowing 
general object ives have been estab l ished 

> El iminate or min imize the non natural factors that cause the actual Margaritifera margaritifera regression, 
enabl ing the viabil i ty and expans ion of its current reproduct ion nucleus. 

> Preserve and promote the populat ion of its host spec ies (Salmo Trutta), and the balance and nature of f ish 
populat ions. 

> Preserve the integrity of its current and potential habitat, promot ing act ions that contr ibute to its 
recuperat ion and the improvement of its present condit ions. 

> Establ ishing an adequate legal and administrat ive f r amework that guarantees the species, its host, and 
habitat protect ion, a l lowing for the ach ievement of the goals that have been set. 

The appl icat ion f ield wou ld include all of the rivers of the Casti l la y Leon Communi ty , in wh ich the current or recent 
presence of the spec ies has been detected, as wel l as the trout sect ions of the river located upstream, that wou ld be 
vital for the trout 's surv ival and reproduct ion. 

Photo gallery in: 
A 4 _ P L A N DE 

A C C I Ó N 

A5. Preparation of the proposed conservation action projects 

The different projects for the execution of the various actions are written each year. 
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III. SINGLE BIOTYPE MANAGEMENT TASKS (C). 

A c t i o n 
2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 

I V I II I I I I V | I " • • " • • I V I II I I I I V I II I I I 

C 1 u^mu 
C 2 ^m^mu 

• C1. Occasional correction of the contamination in the more sensitive areas 

C1.1 Preparation and cleaning of septic tanks and uncontrolled dumps in especially sensitive zones of the Tera River's 
and tributaries' SCI's ES4190067 

C1_1_L IMPIEZA 

The c leaning and/or adjust ing of a lmost all of the sept ic tanks that d ischarge their water into the Negro River sub-
basin, as wel l as others f rom the Tera River that were d a m a g e d - scorn ing the quality of the naiad's and its host 's 
habitat - w a s carr ied out. In total, 23 sept ic tanks were c leaned, cor respond ing to 19 municipal i t ies. 

C1.2. Elimination and recovery of an uncontrolled waste dumping point's surrounding areas 

In the proximit ies of the Negro River (in Otero de Centenos) and in areas c lose to naiad colonies, a was te 
d u m p w a s sea led and the river banks arranged. 

C 1 _ 2 _ E S C O M B R E 
- T h e in tervent ion cons i s ted of the se lec t i ve c lean ing a n d poster io r remova l of the non b iodeg radab le mater ia ls a c c u m u l a t e d in the w a s t e d u m p . 

- Later, the rest of the mater ia l w a s leve l led out a n d compac ted , be fo re be ing c o v e r e d w i th natura l ear th. 

- T h e f inal p h a s e cons i s ted in revegeta t ion wi th h a r d w o o d p lant le ts f rom the area, hyd rosow ing he rbaceous a n d de l imi ta t ion w i th m i les tones , 
instal l ing a prohib i t ion poster . 

C1.3. Removal of urban waste from the riverbeds. 

C 1 _ 3 _ R E T I R A D A 
DE B A S U R A S 

Abundan t quant i t ies of was te wh ich had been depos i ted in the water course and margins of the Tera River in 
and Tera River Bank's and tributaries' SCI (ES4190067) , we re removed; the was te presented a signi f icant source 
of pollut ion and alteration of the fluvial env i ronment . The principal intervent ion zone w a s s i tuated between the 
localit ies of El Puente de Sanabr ia and Puebla de Sanabr ia, a l though other confl ict ive points a long the Castro and 
Negro Rivers we re also acted upon. 

- T h e in tervent ion invo lved app rox ima te l y 2 .500 l inear met res of r iver banks , es t imat ing an a rea of ac t ion at 4 ,17 Ha, a n d remov ing 1 .800kg o f 
was te . 
- A lso , an o ld iron foo tb r idge d r a g g e d by a f l ood in 1989, rust ing a n d b lock ing the cou rse of the Neg ro River in its m id -sec t ion s ince then, has 
been r e m o v e d 

C2. Conservat ion and i m p r o v e m e n t of the habitat 

The main per formed intervent ions are: 

C2.1. Recovery of the traditional heritage of the flour mill pipes 

> Adaptation of a mill pipe as spawning site and alevin area for the trout; Rioconejos mill. 
The intervent ion cons is ted of recover ing and t ransforming the abandoned pipe of a tradit ional mill in a river 

arm sui table for t rout spawning. 

T h e p ipe w a s c leared, the d e a d alder t ress p runed a n d the g round w a s leve l led in order to es tab l i sh a con t i nued s lope. 
T h e grave l a n d s a n d w e r e raked to p rov ide these wi th a d e q u a t e s t ruc tu re a n d to c lean their in terst ices. 
B ig s tones w e r e p laced as f low def lec tors to c rea te greater wa te r tu rbu lence. 
In order to assu re the use of the p ipe by the migra t ing trout, a "cal l ing" w a s insta l led in the p ipe 's moth , buil t w i th two consecu t i ve s tone jumps . 

C 2 _ 1 _ a _ R E C U P E 
RACIÓN DE 

CAÑOS 

> Transformation of an abandoned pipe in a river arm adequate for naiad and trout spawning and hatchery: Donadillo pipe. 

A n abandoned pipe that w a s dry several months of the year, and in wh ich high mortality ex is ted due to 
beach ing after the f loods, w a s restored in a river arm sui table for naiads and trout. The area suf fered progressive 
deter iorat ion due to the ex tended seasons in wh ich it remained outs ide the river's f low. 

- First, the p ipe w a s c leaned, the d e a d a lder t ress p runed a n d the g round w a s leve l led in order to es tab l i sh a con t i nued s lope. 
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C 2 _ 1 _ b _ R E C U P E 
RACIÓN DE 

CAÑOS 

C 2 _ 1 _ c _ R E C U P E 
RACIÓN DE 

C A Ñ O S 

- T h e mater ia ls w e r e a c c u m u l a t e d on si te to be reused; s tone f rom a d u m p s i t e in the a rea w a s b rought in, a n d a lso grave l a n d rubble f rom a 
nearby grave l pit in the Te ra River. 
- Later, a sec t ion of the p ipe 's s tone wa l ls w e r e rebui l t w i th natura l mater ia l a n d incorpora ted into the s l ope th rough a s tak ing fence. T h e s e 
e lemen ts a l low for ma in ta in ing a d e q u a t e f low in the p ipe a n d to fix the s lope 's co l lapse w h i c h w a s cover ing the p ipe 's l ight at severa l po in ts . T h e 
wal ls ' su r face w a s not f i l led-in w i th conc re te so the roughness a n d vo ids typical o f the m a s o n r y w o r k can be used by the aquat ic fauna. 
- T h e bo t tom of the p ipe w a s g iven the a d e q u a t e inc l inat ion a n d d i f ferent k inds of w a s h e d grave l a n d rubb le w e r e pu t in order to g ive a n 
appropr ia te tex tu re to the p ipe 's bed. 
- S o m e s t ream def lec tors w e r e put at the bo t tom of the p ipe to c a u s e a turbu lent f low a n d a great quant i ty of h ideouts for the aquat ic fauna. 
- S o m e locks w e r e insta l led at the p ipe 's mou th a n d exit, to a l low for regulat ion of the f low. 
- Both the s lopes a n d the w a t e r bank w e r e rep lan ted to acce le ra te the alnus glutinosa forest resprout . Wi l low, R h a m n u s g landu losa a n d haze lnu t 
t ree s tak ing c o m i n g f rom other nearby r iver sec t ions w e r e used, a n d a lso in the areas fur ther f rom the r iverbed w i th ha rdwoods p lant le ts w e r e 
in t roduced. 
- Al l o f the in tervent ion a rea w a s hydro s o w n wi th spec ies typ ica l o f t hese r iverbanks a n d the b a s e of the fences w a s s o w n manua l l y w i th a lder 
t ree seeds , co l lec ted dur ing the p rev ious w in te r f rom the s a m e river. 

> Transformation of an abandoned pipe in a river arm adequate for adult naiads; Lanseros mill. 

The intervent ion cons is ted of restor ing a pipe wh ich remained with little f low for many months of the year, and 
in wh ich a high mortality rate had been detected, due to beaching after the f loods in an arm of the cont inuously 
f lowing river. 

- T h e act iv i ty w a s in i t iated w i th the adap ta t ion of the p ipe 's mou th for the ent ry into the mill f rom the d a m so that at low w a t e r shou ld ma in ta in 
suf f ic ient f low. A large quant i ty of g rave l w a s removed , s ince it b locked-o f f the en t rance a n d it w a s a d a p t e d w i th a s tone s t ructure. 
- In s o m e of the cana l ' s sec t ions the s tone wa l ls w e r e recovered , s ince they had co l lapsed , a n d a natura l exi t for the w a t e r head ing for the r iver 
w a s ach ieved . 
-Rep lan t ing a long the cana l ' s s ides w a s n ' t necessary , s ince these w e r e a l ready o c c u p i e d by natura l a lders , w h i c h p rov i ded a d e q u a t e s h a d o w to 
the shee t of wa te r . 
- I m p r o v e m e n t s w e r e a lso p e r f o r m e d on the p o n d w h i c h supp l ies the mill; it w a s used by the local popu la t ion as a t radi t ional c lean ing space . T h e 
w o r k s w e r e c o m p l e t e d w i th wa l ls in o ld s tone m a s o n r y f rom o ld b reakwa te r s tone, and the c e m e n t zones w e r e e l im inated. 

C2.2. Cleaning and restoring of spawning sites 

C2_4_ 
L IMPIEZA Y 

R E C U P E R A C I Ó N 
DE F R E Z A D E R O S 

The notable inc idence of the forest f ires in the river basins of every river of the Zamoran Nor thwest favours the 
cont inuous accumulat ion of ash, organic matter, sand, etc. f rom the s lopes. These part icles accumula te in the 
r iverbed, f i l l ing in the interst ices and l imiting the benthonic microbiota in gravel and sand. This occurrence, joint ly 
with the lack of cont inuous high f lows wh ich wash the r iverbed, turns a large majority of spawn ing sites remain 
unusable dur ing draught years. Annual ly , at the beginn ing of autumn, the manual c leaning of the spawn ing sites 
has been under taken by raking. Complementar i ly , act ions have been per formed to favour the creat ion of superf ic ial 
currents of the turbulent type through the p lacement of smal l natural submerged barriers. 

> Manual raking of spawning sites 

- T h e r iverbed of cer ta in sec t ions of the s t reams of the N e g r o a n d Te ra River sub-bas ins , w h i c h rema ined c o v e r e d by a lgae a n d o ther sed imen ts , 
w e r e raked . T h e remova l of t hese sed imen ts c leans the interst ices of the s a n d a n d grave l w h e r e the t rout s p a w n , favour ing its oxygena t ion a n d 
inhabi tabi l i ty by m e a n s of the ben thon ic m ic ro fauna a n d the juven i le naiad. 

> Creation of new trout spawning sites 

- T h e inser t ion of sma l l s u b m e r g e d gab ions genera tes a t ype of cur rent w h i c h is a d e q u a t e for t rout s p a w n i n g a n d the y o u n g naiad. 
- T h e cons t ruc t ion of t hese s t ruc tu res (gravel a n d b locks) w a s a c h i e v e d by fi l l ing in bags m a d e of ju te a n d o ther p lant f ibres, w i th grave l f rom the 

C 2 _ 2 _ b _ R E C U 
P E R A C I Ó N DE 

A Z U D E S 

C2.3. Activities to improve fish passage 

> Construction of fish ladders 

In order to favour t rout migrat ion upst ream in the spawn ing season and, in general , the mobil i ty of the f ish 
communi ty th rough s o m e obstac les wh ich are diff icult to pass, three f ish ladders were build, two in Negro River 
(Cerezal de Al iste and Ros inos de Reque jada) and another one in the Tera River (R ibade lago Nuevo). A n exist ing 
f ish ladder w a s also adapted in the Castro River (Lobeznos) . 

- T h e ob jec t i ve is to inc rease the possib i l i ty of o v e r c o m i n g obs tac les w i th the least poss ib le ef for t ; to ach ieve this, success i ve ponds w e r e buil t a n d 
ramps w i th i r regular sec t ions , rough a n d w i th a s l ight s lope. 

C2.4. Works for the recovery of river dynamics. 

•> Installing defectors and submerging dams for recovery of river dynamics. 

A traditional crossing in the Negro River was recovered, restoring it as a flow deflector that will 
increase the water turbulence regimen. 

- A t radi t ional c ross ing w a s recove red put t ing s tone b locks that act as f low def lec tors that wi l l i nc rease tu rbu lence in the water . 

- W i th the s a m e object ive, s l ight reduct ions w e r e in t roduced on the r ims of s o m e of the t radi t ional we i rs , p rov id ing them w i th a V sec t ion in order to 
assu re an over f low point over the top wi th s o m e dep th dur ing the ebb t ide s e a s o n . 
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C2. 5. Actions involving the restoration and recovery of river banks in especially sensitive zones 

> Recovery of the burnt riverbanks around the Fontirín River. 

During the summer of 2004, a strong fire devastated the high basin of the Fontirín River, one of the 
main enclaves of reproduction for the common trout. Several demonstrative stabilization activities and 
revegetation of the slopes were carried out. 

- T h e in tervent ion init ial ly cons i s ted in the remova l of d e a d a n d burnt vege ta t i on of the r iverbank. 

- Natura l barr iers w e r e insta l led (us ing the r e m o v e d mater ia l ) in order to reduce the accumu la t i on of ashes a n d sol ids ob ta ined f rom sur face runof f . 

- T h e a rea w a s revege ta ted wi th fast g row ing annua l p lants (hydro sow ing ) a n d the r iparian t ree m a s s w a s inc reased by d i rect s tak ing. 

> Reduction in the accumulation of solids from surface runoff. 

The activities, demonstrative in nature, consisted in the creation of a number of transversal 
drainage channels in four firebreaks that channel the runoff water, loaded with fine sediments, towards 
the decantation ponds and areas with abundant vegetation. Two slopes with paths were restored and a 
ford was built to avoid new runoffs. Furthermore, two footbridges were restored in order to reduce the 
vehicle traffic through the riverbed. 

- T h e runof f sed imen ta t i on dykes w e r e buil t at the b a s e of the f i rebreaks, next to the banks of the Neg ro River . 

- T h e s e m e a s u r e s w e r e c o m p l e m e n t e d w i th t ransversa l d i tches in m a x i m u m s lope po in ts in order to reduce the e ros ion e f fec t of runof f , as we l l as 
to gu ide them to a reas w i th abundan t vege ta t i on cover to act as a fi l ter. 

- T h e sed imen ta t i on p o n d m a d e out of s tone a n d conc re te w e r e in tegra ted in the vege ta t i on s t ruc tu re of the a lder forest th rough the use of l ive 
fences and /o r s tak ing f e n c e d a n d the revegeta t ion of the g round w i th typ ica l he rbaceous p lants f rom the area, a n d au toch thon t ree plant lets. 

- B e t w e e n these d ikes a n d the Neg ro r i ve rbed sma l l sem i bu r ied fences w e r e ins ta l led as we l l as s tak ing d i tches as a c o m p l e m e n t a r y m e a s u r e to 
retain the e f f luent of the d ikes a n d to favour sed imen ta t i on be fo re reach ing the river. 

- In the mos t impor tan t a rea for the na iad co lon ies , a recent agr icu l tura l pa th w i th no d ra inage gut ters , a n d no co r rec t i ve m e a s u r e s to avo id f ine 
par t ic les f rom spi l l ing into the Neg ro River , w a s d ismant led . Fo l low ing this, it w a s revege ta ted w i th p lant le ts a n d the natura l resprou t of 
au toch thonous sh rub w a s encou raged . 

- In another nearby pa th a grave l d ike w a s p laced in order to b reak the s t reng th of the runof f th rough the gut ter , as we l l as to d i rect over f low to a 
g rass land area. T h e a rea w a s revege ta ted w i th t ree sprou ts a n d au toch thonous bushes of ve rdan t spec ies . 

- In a se rv i ce pa th of Pinar de O te ro a ho l low fo rd m a d e of p ines a n d grave l w a s bui l t in order to p reven t veh ic les f rom s tamp ing over the d ra inage 
runof f . 
- T w o pedes t r ian foo tb r idges w e r e rebui l t w i th natura l mater ia ls in the Font i r in R iver headwate rs , to p reven t t raf f ic f rom veh ic les f rom pass ing 
th rough the river bed. 

> Improvements of the riverbank mass conservation status. 

The excessive pressure formerly exercised by men over the alder trees forest motivated the 
performance of various demonstrative activities directed to favour their structural and specific 
diversification, compatible with the performance of certain traditional uses. 

-. Several diversification cuts were carried out in four tree stands of the Negro River sub basin (13,53 Ha.) following the next basic 
criteria: 

o T h e s t e m s that w e r e in the bes t vege ta t i ve s ta tus a n d conf igura t ion , ou t of the th ree ma jor o n e s w e r e respec ted , a im ing to a l te rna te 
b e t w e e n ad jo in ing v ines . 

o A t least one of the th ree smal les t s t e m s w i th d iame te r over 10 c m w a s respec ted . 

o T h e fo l lowing cr i ter ia preva i led: Ma in ta in ing those s tems w h i c h p rov ide greater s h a d o w to the river. 

- These improvement tasks allowed us to extract the plant material required for the staking, basically Salix sp. 

> Construction of hideouts for the common trout. 

The upper sections of the river represent the principal spawning point for the common trout. In dry 
years or in years with strong ebb tides, the river flow decreases notably and this fact is further 
emphasised in the headwaters, as a result it is convenient to create small weirs or "submerged" dams 
(< 1 m draught) that may serve as shelter for the larger trout, which will be the next reproducers. 

- 5 sma l l s u b m e r g e d d a m s w e r e buil t us ing natura l mater ia ls , bas ica l ly s tone a n d wood , a n d w i th d i f ferent techn iques in the T re fac io (2) , Font i r in 
(1) a n d S a p o (2) R ivers . 

> Actions to recover the river dynamics 

A traditional crossing in the Negro River was recovered, restoring it as a flow deflector that will 
increase the water turbulence regimen. 

- A t radi t ional c ross ing w a s recove red put t ing s tone b locks that act as f low def lec tors that wi l l i nc rease tu rbu lence in the water . 

> Promotion and development of public use. 

A number of activities have been performed in order to improve natural services and information in 
areas that have traditionally been developed for public use activities (hunting reserves, camping areas, 

y > 
C2_5_a 

_ R E S T A U R A C I Ó N 
EN LADERAS 
Q U E M A D A S 

C2_5_b_ 
R E D U C C I Ó N DE 
INERTES A LOS 

CAUCES 
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C2_5_c_ 
O R D E N A C I Ó N 
USO P Ú B L I C O 

swimming areas...). The aim is to increase awareness and to guide the use of those areas that are less 
conflictive for the conservation of naiads'. 

- S o m e s t o n e p i c n i c t a b l e s h a v e b e e n p l a c e d in t h e s e a r e a s f o r t h e e n j o y m e n t o f t h e r i v e r b a n k s . 

- S e l e c t i v e w e e d c l e a r i n g a l o n g w i t h p r u n i n g o f r i v e r s i d e t r e e s h a s b e e n c a r r i e d o u t in t h e p u b l i c u s e a r e a s . 

- A n i n t e r p r e t a t i o n p o i n t o f t h e L i f e N a i a d P r o j e c t h a s b e e n bu i l t , w i t h t w o i n f o r m a t i v e p a n e l s o n s p e c i e s ' a n d f i s h c o m m u n i t y b i o l o g y . 

- A n o t h e r 4 i n f o r m a t i v e p a n e l s o f t h e N a t u r a 2 0 0 0 N e t w o r k w e r e i n s t a l l e d in t h e N e g r o R i v e r s u b b a s i n a n d a n o t h e r o n e w i t h i n f o r m a t i o n r e g a r d i n g 
n a i a d b i o l o g y in t h e T e r a R i v e r ( G a l e n d e f i s h i n g r e s e r v a t i o n ) . 

IV. PERIODIC MANAGEMENT OF THE BIOTYPE (D). 

Action 
2003 2004 2005 2006 2007 

Action 
IV I II III IV I II III IV I II III IV I II III 

D1 

• D1. Follow-up, evaluation and maintenance of the conservation activities 

A fo l low-up of the act ions to recover the biotype has been per formed (Act ion C), so that its under tak ing be 
per formed wi th the required sensit ivi ty and precaut ions, avo id ing or min imiz ing any kind of damage to the f luvial 
ecosystem. Emphas is w a s p laced on t ra in ing the workers invo lved in the construct ion works. 

Ma in tenance and preservat ion of the per formed works has been done, search ing for their full funct ional i ty. 

The repercuss ion of the act ions on the Margaritifera habitat has finally been scienti f ical ly evaluated. In 2006 the first 
of these evaluat ion reports w a s wri t ten; it eva luates the impor tance and eff icacy of every one of the biotype 
managemen t act ions per formed until now (August 2006) and its conservat ion status, whi le propos ing correct ive or 
complementary measures w h e n necessary. 

At the end of 2007, the 2 n d fo l low-up report of activit ies per formed to improve the biotype w a s presented. The global 
evaluat ion of the act ions on the who le w a s favourable, show ing its adequacy and cons ider ing its per fo rmance as 
necessary in other confl ict ive points of the act ion area. 

D 1 _ S E G U I M I E N T O 
Y E V A L U A C I Ó N 
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V. PEOPLE'S AWARENESS AND DISCLOSURE OF THE RESULTS (E). 

A c t i o n 

2 0 0 

3 
2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 

I V I II I I I | I V I H B i B B I I B B V I II II I I V I II I I I 

E 1 m ^ m ^ m m 
E 2 1 u ^ m ^ m u 
E 3 

E1_1 
C U A D E R N O 

D IVULGATIVO 

• E1.Elaboration of brochures for transmitting the results and undertaking of an informative 
campaign. 

E1.1 Publishing of informative brochures 

There w a s a print run of 15 000 informat ive leaflets and s o m e panels to promote visibil ity. It w a s principally 
distr ibuted th rough T o w n Halls, nature interpretat ive centres, park houses, schools, territorial env i ronmenta l 
depar tments. . . as wel l as dur ing the env i ronmenta l awareness campaigns. 

E1_2 
INFONAYADE 

E1.2 Publishing of an annual river information bulletin 

" Infonayade", the informat ive bulletin regarding rivers has been publ ished annual ly, wi th a print run of 4 000 
numbers. 

E1_3 
C A M P A Ñ A 

D IVULGATIVA 

E1.3 Informative campaign and publishing of a school textbook 

A travel l ing exhibi t th rough schools, town halls, park h o u s e s , . ent i t led "Naiads, our river lookouts" w a s 
prepared; it cons is ted of 8 panels and 2 interpretat ive tables, a va lve col lect ion wi th the main Casti l la and Leon 
species, a photographic exhibi t wi th s o m e of the activit ies for restor ing the biotype and an informat ive v ideo about 
the species ' biology: "Margar i t i fera margari t i fera: a s ingular species". 

There were var ious informat ive talks and env i ronmenta l educat ion activit ies with students, in wh ich 
approx imate ly 1700 people part ic ipated. 

E1_4 
D IFUSIÓN 

E1.4 Broadcasting of the LIFE Project in different Media. 

Part ic ipat ion took place in three TV programs (national, regional and local); 25 art icles were publ ished in the 
printed press and other spec ia l ized media, and part ic ipat ions in radio programs. 

• E2. Experience Exchange with participants in similar projects 
E2.1. Meetings and Conferences specific to LIFE NAIAD 

E2_1 
R E U N I O N E S 

E2_2 
INTERCAMBIO 

EXPERIENCIAS 

A total of 5 technical conferences with personnel specia l ized in conservat ion of the species, f ish fauna and 
fluvial habitat managemen t were performed. The conferences were special ly addressed to the var ious managemen t 
organs involved in f luvial ecosys tems preservat ion, a l though experts such as Dr. Rafael Araujo, European 
Coord inator of the Act ion Plan for the Recovery of the Species, part ic ipated. 

E2.2. Convention participation and attendance, technical visits, and courses of scientific character 

There w a s a part icipation in more than 25 scientif ic events and many contacts were done with the superv isors 
of three other LIFE projects related wi th Margari t i fera recovery and the river restorat ion. A col laborat ion agreement 
with the Nat ional Museum of Natural Sc ience w a s s igned and there w a s col laborat ion with the University of 
Sa lamanca in di f ferent studies. 

E3. Communication of project results and creation of a Web page 

Since 2004 there is a speci f ic w e b page dedicated to the Project as part of the W e b server of the Junta de 
Casti l la y León; www. jcy l .es. There is a great deal of informat ion regarding the project and a variety of PDF 
documents . There is also an e-mai l address: in fonayade@jcy l .es . 
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VI. PROJECT FUNCTIONING (F). 

A c t i o n 
2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 

A c t i o n 

I V I II I I I I V I II I I I I V I II I I I I V I II I I I 

F 1 

F 2 

• F1. Control of the interventions performed during the Project according to the 
Management plan for assessing the efficacy of the adopted conservation measures. 

These types of act ions were principally per fo rmed dur ing 2006-2007, keeping the periodical physical chemica l 
controls at each of the sampl ing stat ions and evaluat ing the eff icacy and repercussion of the biotype improvement 
act ions per formed to the present date. 

As a result of this fo l low up the fo l lowing work w a s written: "Fol low up of the biotype improvement act ions 
per formed wi th in the scope of the LIFE NAIAD program for the conservat ion of the Margaritifera margaritifera in SCI 
of Zamora, Spain, (L IFE03—NAT-E-000051) , a l together wi th intervent ion D. 

F1_ 
C O N T R O L DE 

A C T U A C I O N E S 

• F2. External audit. 

The fo l lowing control visits have been carr ied out by European Union Techn ic ians and the technic ians of the 
external ass is tance compan ies of the LIFE program. 

May, 2004: Visit of the A T E C M A external ass is tance technic ians and Mr. T o m á s Mateo 
(representat ive of the European Union) 
May, 2005: Visit of A T E C M A 
June, 2007: Visit of Mr. Juan Perez Lorenzo (representat ive of the European Union) and Mr. 
Iñigo Ortiz of the new external ass is tance company : IDOM. 

Dur ing the last months of 2007 an external f inancial audit of the project w a s per formed wi th the intent ion of 
evaluat ing the execut ion and f inancial s i tuat ion of the project dur ing its undertaking. 

AUDITORIAS 
EXTERNAS 
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