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SUMMARY

Lake Vela local inhabitants' and visitors' environ-
mental attitudes and opinions about ecological conditions
of the area and future management strategies to be im-
plemented were investigated. The facilities required and
the proposal to promote tourism activities, to enhance
economic development, have revealed public illiteracy
about ecosystems functioning and carrying capacity. This
lack of scientific knowledge was recognized by a great
percentage of individuals (61%, n=175), who mentioned
environmental education programs as one of the main
activities to be developed in the area. To spend some
hours in a calm and healthy environment (67.6%, n=194),
to share some moments with friends (58.2%, n=167),
picnics (49.5, n=49.5%), and wildlife observation (46.7%,
n=134) were the main motives cited by respondents to
visit Lake Vela. These activities do not need to be re-
stricted in the management of the area, but only directed
for specific areas and carefully monitored, since they are
passive activities that yield few significant impacts. The
study also proposed some social benefits that could be
integrated in the management of the area, in order to in-
crease the quality of visitors’ experiences and, hence, to
get public compliance and involvement in the preserva-
tion of that natural resources.

KEYWORDS: freshwater lakes, management, facilities, public
attitudes, questionnaires.

INTRODUCTION

Currently, it is largely recognized that patterns of
natural resources use are unacceptable, and the principles
of environmental sustainability need to be followed. There-
fore, following the formulation of the Local Agenda 21
and national legislation in force (e.g. Portuguese National
Strategy for Nature and Biodiversity Conservation) great
efforts are being made by all the countries to promote public

involvement in environmental resources management,
mainly at the local and regional levels [1-4].

Many forms of public involvement are available for
collecting information that could be used in the develop-
ment of local conservation plans. These include local
advisory committees, friends groups, questionnaire sur-
veys and periodic information meetings, some of which
have been successfully used in natural areas’ planning [2,
5-10]. Oral questionnaires were considered to be one of
the most cost-effective and efficient methods, since much
information could be gathered with lower economical and
temporal costs [11]. Local inhabitants are an important
source of information about environmental conditions, the
main anthropogenic activities developed, their own eco-
nomic and social needs, and their expectations about local
natural resources [5, 12, 13]. This information will be of
extreme importance in the definition of management
strategies that try to combine the restoration and man-
agement of local natural resources with the provision of
economic, recreational and educational opportunities [5].

The present study was conducted as part of the for-
mulation of a management plan for Lake Vela (Central
Portugal), a freshwater body severely impacted by human
activities [14]. The main purpose was to gather informa-
tion about the types of activities carried out by local in-
habitants and visitors and their socio-economic expecta-
tions as well as their opinions about the conditions of the
lake and some of the restoration and preservation meas-
ures that were planned.

MATERIAL AND METHODS

Study site

Lake Vela, a coastal freshwater lake with a surface
area of 70 ha and a maximum depth of 2 m, is located in
Central Portugal, near Figueira da Foz. On its west is a
Pinus sp.-wooded area, and on its east margin agricultural
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fields are present. Corn and grazing fields also proliferate
on its catchment area. This lake belongs to a system
formed by three other small lakes, in which water levels
fluctuate significantly with weather conditions and drain-
age for human and agricultural consumption [15].

Lake Vela is an important regional natural resource
classified by the European Community program CORINE
85/338/CEE, 27 June, that attracts many tourists, espe-
cially those seeking an alternative to the beach and a
refuge from nearby urban areas. This lake is also an im-
portant habitat for wildlife, especially migratory birds,
which have been disturbed by the intense recreational
pressure. More recently, in order to protect a valuable
freshwater resource of European interest and its biodiver-
sity, the lake was included within a national site from the
Natura 2000 Network (PTCONO0055) established by the
Directive n°92/43/CEE of Council, of 21 of May [16].

Agricultural practices and cattle breeding on Lake
Vela margins have been responsible for soil saturation
with manure, fertilizers and other chemicals. The conse-
quent leaching of high loads of nutrients and organic
matter to the lake was responsible for the high concentra-
tions of nitrogen and phosphorus compounds recorded in
Lake Vela, mainly in autumn and winter months [17-19].
During the summer months the increase in temperature
usually causes the reduction of dissolved oxygen concen-
trations, which, together with high levels of pH, may have
been responsible for the release of phosphorus com-
pounds from the sediments to the water column and the
decrease in N:P ratio recorded in Lake Vela, which fa-
voured the dominance of the phytoplankton community
by cyanobacteria [20-23]. The blooms of cyanobacteria,
mainly Microcystis aeruginosa, observed during the
summer and autumn months, became increasingly fre-
quent [18], and had a negative influence on the ecologi-
cal, aesthetic and recreational values of the lake.

Another sign of the severe eutrophication process was
the high macrophyte biomass productivity rate recorded
in the east margin, mainly attributed to emergent species
[24]. This observation has confirmed the nutrient inflows
from surrounding agricultural fields. Machas [24] also
found low frequencies and relative abundance for sub-
merged macrophytes. Those species are an important
component of a healthy shallow lake and their disappear-
ance is a common occurrence during the eutrophication
process [25-27]. In summary, Lake Vela is a turbid lake,
threatened by eutrophication and is also facing the prolif-
eration of exotic fish species [18].

Questionnaire design and implementation

The questionnaire covered four issues: i) personal
data; ii) attitudes towards the environment; iii) knowledge
of the area; and iv) attitudes towards new management
strategies to be implemented. The first item, designed to

Fresenius Environmental Bulletin

FEB

obtain information about demographic variables like gen-
der, age, residence, educational level and occupation, was
followed by twelve questions. Four questions were en-
closed, in which respondents could choose different op-
tions or include other aspects not taken under considera-
tion during the questionnaire design. As for the other
eight, six were in true-false format or were questions with
a graduated scale, and two were open questions. Based on
previous knowledge of the social and cultural level of the
population, acquired during several years of scientific
research in the area, the questionnaire was carefully de-
signed according to survey research methodology [28-30].
The questionnaire was presented by direct interviews to
the local population and Lake Vela visitors during the
summer. This was considered to be the best method, since
the interviewer could immediately clarify any question
that might have been misunderstood [31]. The interview-
ers received precise information about their role and the
main objectives of the questionnaire.

Statistical analysis

The questions were coded for statistical analysis, after
the questionnaire’s presentation. The category of "no
answer/no opinion" was also defined in all the questions
to include non-responded questions. Those cases may be
important and should not be ignored in questionnaire
analysis, because they do not necessarily mean that the
individual has no opinion. By contrast, the question could
focus on a sensitive issue and the inquired could have
preferred to be neutral [30].

Contingency tables were constructed and multiple
choice questions were analysed using Chi-square test to
measure independence between groups, for each of the
five pre-defined socio-economic variables. When groups
were not independent, Cramers V was reported [32, 33].

Since data was not normally distributed, Mann With-
ney and Kruskall-Wallis analyses were performed for true-
false format questions and questions with a graduated scale.
Whenever significant differences were found, Dunn’s mul-
tiple comparison test was performed [33].

RESULTS

A total of 287 interviews were carried out. The
demographic results are presented in Table 1. The major-
ity of respondents (78.7%, n=226) lived less than 10 km
from the lake. Their educational level can be considered
to be low and it differed significantly according to age
(H=34.875, d.f.=5, p<0.001). The two younger groups
were significantly different (p>0.05) from the two older
ones, which had the same educational level. This is a
consequence of the fact that a great percentage of the
older individuals only attended the first level of basic
school (Table 2).
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TABLE 1 - Respondents distribution by sex, age,
residence location, educational level and occupation (n=287).

Total (n)  Percentages (%)
Sex
Female 116 40.4
Male 171 59.6
Age
Less or equal to18 years old 59 20.6
19-25 52 18.1
26-35 60 20.9
36-45 44 15.3
46-65 54 18.8
More than 65 18 6.3
Residence location
Less or equal to 10 km 226 78.7
More than 10 km 61 21.3
Educational level
1" level of basic school 74 25.8
2" Jevel of basic school 30 10.5
Secondary school 111 38.7
University 40 13.9
Didn't study/no answer 32 11.1
Occupation
Student 79 27.5
Public functionary worker 29 10.1
Market/industry 77 26.8
Farmer 14 4.9
Housewife 22 7.7
Retired 10 35
Others 40 13.9
Unemployed/ Didn't answer 16 5.6
TABLE 2

Respondents distribution by age and educational level (n=287).

<18 19-25 26-35 36-45 46-65 > 65
Educational level N % N % N % N % N % N %
1* level of basic school 2 34 4 7.7 8 13.3 18 409 27 50 15 833
2™ Jevel of basic school 4 6.8 4 7.7 12 20 6 136 4 7.4 0 0
Secondary school 46 78 29 55.8 18 30 10 227 7 13 1 5.6
University 0 0 13 25 14 233 7 159 6 11.1 0 0
Didn't study/no answer 7 11.9 2 3.8 8 133 3 68 10 185 2 11.1

N = number

Attitudes towards the environment

When asked about environmental conservation im-
portance and their contribution for it, 92.3% (n=265) of
the respondents said they considered it to be a very impor-
tant issue and 92% (n=264) stated that they contributed to
a better environment. On the first question, differences in
opinion were found among occupational groups (H=
24331, d.f=7, p<=0.001). Dunn's multiple comparison
test could not distinguish which groups were different.
Compared to the other groups, a greater percentage of

farmers gave little or no importance to the maintenance of
good environmental conditions. However, those results
should be carefully interpreted, since this group was rep-
resented by only 4.9% (n=14) of the respondents and
more research should focus on the attitudes of this group.
Educational level groups also had significantly different
answers (H=75.353, d.f.=4; p=<0.001). Respondents who
had not attended school were significantly different
(p<0.05) from the other groups, and they were repre-
sented by a higher percentage of individuals that did not
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contribute, in any way, to a better environment. Some-
what surprising was the fact that no differences were
found between individuals with basic school studies and
those with university degrees (Q=7.845, p>0.05). Taking
into consideration that 43.2% (n=42) of the respondents
from the former group were more than 45 years old, two
possibilities could explain those results: (1) older individu-
als are highly sensitized for local environmental problems,
and direct their actions to minimize harmful impacts of
their activities; (2) or, at least, they think they are doing
that. Significantly different answers were also found among
occupational groups (H=40.117, d.f.=7, p<0.001).

To pour the garbage out in appropriate facilities and
to be careful when lighting a fire, as well as doing it in the
proper place, were environmental practices of the great
majority of the respondents (Table 3). Those actions
were associated with gender (x2=15.585, d.f£=7, p=0.029,
V=0.99) and educational level (x*=60.467, d.f=28, p<0.001,
V=0.61). Regarding gender, chi-square was recalculated
after removing option A (see Table 3) from contingency
table (x*=3.740, d.f.=6, p=0.712, V=0.516). Women seemed
to be more concerned with the kind of chemical products
they bought, and in using them as little as possible. A
great percentage of women (37.9%, n=44) also separated
litter and sent it for recycling.

It is interesting to note that respondents with univer-
sity degrees were the main participants in ecological ac-
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O Didn't study/no answer

100
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tions that required specific information and a personal
environmental ethic (Figure 1). Regarding the other
groups, a great percentage of individuals that had attended
university (62.5%) stated that they separated glass and
paper for recycling. The actions cited in our study were
also significantly related to residence location (x°=18.909,
d.f=7, p=0.008, V=1.0). A greater percentage of indi-
viduals, that resided more than 10 km from Lake Vela,
stated that they separated trash for recycling (60.6%,
n=37) and were concerned with buying only CFC-free
sprays (49.2%, n=30).

TABLE 3 - Forms through which respondents use
to contribute to preserve the environment (n=287).

Total (n) %
A. Pay attention to the kind of deter- 29 310
gents used
B. Pour out the garbage in appropriate 266 927
facilities
C. Segd paper and glass bottles for 91 317
recycling
D. Use only CFC free sprays 96 33.4
E. Teach the children to respect nature 125 43.6
F. Make fire only in appropriate places 196 68.3
G. Use the less quantity of chemical 133 463
products as possible
H. Others 22 7.7

- T 1T

D

B 2nd lev. Basic Sch.
Univ.

— " =

E F G Others

Actions practiced for environmental preservation

FIGURE 1 - Percentage of ecological actions performed by respondents according to their educational level (A - Pay attention to the
kind of detergents used; B - Pour out the garbage in appropriate facilities; C - Send paper and glass bottles for recycling; D - Use on-
ly CFC-free sprays; E - Teach the children to respect nature; F - Make fire only in appropriate places; G - Use the less quantity of

chemical products as possible).
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Knowledge about the area and
attitudes towards its management

The great majority of individuals (96.2%, n= 276)
had previous knowledge about the area due to the prox-
imity of their residences (78.7%, n=226), or because they
had agricultural fields in Lake Vela catchment’s area
(9.6%, n=27). Only 3.1% (n=9) stated that it was their
first time at Lake Vela.

The individuals were asked to specify (through multi-
ple-choice answers) their motives to visit Lake Vela and its
surrounding area. The need to spend some hours in a
healthy and calm environment, to share some pleasant
moments with friends, and picnics were the main motives
that led respondents to visit the lake (Table 4). The motives
cited were strongly related with gender (x*=25.876, d.f=7,
p<=0.001, V=1) and less with the educational level
(x*=117.262, d.f=32, p=<0.001, V=0.52). A higher per-
centage of men visited the lake to engage in recreational
fishing (39.8%, n=68), while women were comparatively
more interested in photographing the landscape and its
wildlife (40.5%, n=47). Concerning educational level,
individuals with university studies tended to visit the lake
mainly to observe wildlife (85%, n=40) (Figure 2). Sport
activities and walking or strolling were some of the addi-
tional activities mentioned by the people interviewed.

M 1st level Basic Sch.
O Second. Sch.
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TABLE 4 - Motives to visit Lake Vela (n=287).

Total (n) %

A. Spend some hours in a calm and

. 194 67.6
healthy environment
B. Enjoy some moments with friends 167 58.2
C. Picnics 142 49.5
D. Recreational fishing 82 28.6
E. Swimming 94 32.8
F. Wildlife observation 134 46.7
G. Photographing 97 33.8
H. Others 21 7.3

In the assessment of the degree of satisfaction, when
considering the environmental conditions of the area, it
was recorded that 39.0% (n=112) and 46% (n=132) of the
respondents were little or not satisfied with the degree of
deterioration of Lake Vela and its surrounding area. Sig-
nificant differences were found between gender groups
(U=4.023, d.f=1, p=0.045). Regarding gender, a greater
percentage of men stated not to be satisfied with the con-
ditions of Lake Vela natural features. As well, a great
majority of respondents (88.2%, n=253) agreed with the
necessity to formulate, design and implement new man-
agement strategies in the area. No significant differences
(p>0.05) were found among groups with respect to each
of the five socio-economic variables.

El 2nd level Basic Sch.
Univ.

O Didn't study/ No answer

90
80+
70+
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50+
40+
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>
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C D

E F G H

Motives to visit Vela lake

FIGURE 2 - Percentage of motives to visit Vela lake cited by respondents according their educational level (A - Spend some hours
in a calm and healthy environment; B - Enjoy some moments with friends; C - Picnics; D - Recreational fishing; E - Swimming; F -

Wildlife observation; G - Photographing; H -Others).
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FIGURE 3 - Activities that the respondents would like to see developed in Vela lake according to gender.

A boat, a bar and a car parking area were the main fa-
cilities and services that respondents identified as lacking
in the Lake Vela area, and mentioned them as a way to
improve the quality of their visits (Table 5). The facilities
cited were not related with gender, age, educational level,
residence, or professional activity.

When asked about the main activities they would like
to see developed in Lake Vela area, the rehabilitation of
water quality, environmental education programs and rec-
reational fishing (56.4%, n=162) were the most frequently
mentioned by respondents. A significantly high percentage
of men (67.8%, n=116) preferred the development of rec-
reational fishing, while women preferred environmental
education activities (71.6%, n=83) (x’=19.20, d.f=7,
p=0.008) (Figure 3).

The participants were also asked about closing the
Lake Vela shores to car and motorcycle traffic. The ma-
jority (52.6%, n=151) agreed with this proposal. Statisti-
cally significant differences were found in the eight occu-
pational groups (x*=14.937, d.f. =7; p=0.037). However,
Dunn's multiple comparison test was not able to distin-
guish which groups were different. 48.1% (n=50 in 104)
of the justifications given by respondents with a favour-
able opinion was that prohibiting traffic circulation in the
area would be the best management practice to prevent
pollution, whereas maintaining the right to drive cars and
motorcycles up to the shores was the main justification
presented by respondents with a non-favourable opinion
(46.4%, n=26 in 56).

TABLE 5
Infrastructures and facilities that inquires considered to be neces-
sary in Vela lake area to improve the quality of their visits (n=287).

Total (n) %
A. Bar 163 56.8
B. W.C. 225 78.4
C. Parking area 126 439
D. Boats 162 56.4
E. Nature guide 91 31.7
F. Tourism office 80 27.9
G. Bus 39 13.6
H. Bicycles 113 394
1. Others 54 18.8

According to the respondents, Lake Vela may be used
to promote economic development in the local area,
through the promotion and development of tourism activi-
ties (42%, n=103), and 20% (n=34) added that new infra-
structure and facilities (e.g. hotels, camping, golf camp)
should be created in the area. No statistically significant
differences in opinion were found between the different
groups defined for each of the variables.

DISCUSSION

Usually, the human society looks to ecosystems mainly
as sources of economical and social benefits, without being
concerned with potential harmful impacts that can result
from the extraction of those benefits [34, 35]. Once more,
this utilitarian point of view was observed in Lake Vela
local inhabitants and visitors. Notwithstanding, the great
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percentage of respondents considered the maintenance of
environmental quality as a very important issue. The de-
mand for facilities and infrastructure to promote tourism
in the area has revealed the lack of awareness of relation-
ship between human activities and environmental degra-
dation. Consequently, we believe that the concern with
the lake’s environmental health, demonstrated by a great
percentage of respondents who mentioned the improve-
ment of water quality as a priority action, results only from
the value of the lake as a potential economic and social
resource. In fact, although Roe [36] argued that the public
is really interested in ecosystems where they reside, Holl
et al. [37] recorded that public with lower educational
level was more concerned with the improvement of eco-
nomic conditions than with environmental problems.
Therefore, if public participation in the management of
Lake Vela is to be profitable and long-term effectiveness
of restoration strategies guaranteed, formal and non-
formal education programs should be planned. According
to Heinen [38], education programs without social and
economic benefits are not likely to work, but they are of
high importance as precursors of restoration efforts. In
this study, 61% (n=175) of Lake Vela local inhabitants
and visitors required educational programs, which was a
good indication about the predictable effectiveness of
these programs, because the public was the first to recog-
nize their lack of knowledge about environmental issues.
A great percentage of managers interviewed by Manning
et al. [39] preferred visitors educational programs as a
highly effective management strategy.

Non-formal environmental education programs could
improve the understanding of the complexity of ecosys-
tem functioning, the carrying capacity of resource sys-
tems, the impacts of human activities on ecosystem integ-
rity and beauty, and the expected time lag between the
implementation of management strategies and the occur-
rence of observable outcomes [40, 41]. And it could also
demonstrate other possible benefits that conservation can
bring to local communities. Previous studies carried out
on Donédna National Park have demonstrated the impor-
tance of active local participation in environmental pro-
grams to improve landscape perception and appreciation
[42]. In fact, people that interact directly with the land-
scape usually develop ecological aesthetics’ sense and
enhance understanding and appreciation of ecosystem
management activities [43]. The existent Lake Vela envi-
ronmental education centre could be used for temporary
exhibitions and meetings (with resources managers) in
order to provide information to the public, especially local
inhabitants, about ongoing restoration activities. Addi-
tionally, informative signboards could be put in manage-
ment areas, and interpretative nature trails could be used
to explain management decisions implemented. Accord-
ing to Gobster [43], such facilities are useful tools to
communicate with the public, which is of extreme impor-
tance in this area, since we believe that a misunderstand-
ing about some actions and rules already defined by man-
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agers may be the explanation for vandalism recorded in
the area.

It is widely recognized that the public has increasing
preferences for outdoor recreation activities in natural
areas [31]. Outdoor recreation could produce impacts on
biodiversity, as severe as that resultant from logging and
livestock grazing [44]. However, the type of activities
carried out in Lake Vela, namely wildlife observation and
picnics, were passive ones. Those activities, in addition to
recreational fishing, could be compatible with resources
preservation, and with the maintenance of the quality of
visitors' experiences, whether they were directed to spe-
cific areas or with simultaneous implementation of strate-
gies to prevent crowding. The provision of a parking area
in addition to prohibition of cars from that area and limit-
ing the number of wood tables and benches could be some
of those strategies. The recent findings of some authors
[45, 46] note that crowding seemed to be an acceptable
impact for different national park visitors, but it should be
prevented in Lake Vela. Because of its small area, the
ecological carrying capacity of the lake is likely to be
quickly overcome.

According to Jussof and Majid [47], the offer of some
social and economic benefits is a key factor in promoting
public participation in the development of local conserva-
tion plans, and in complying with conservation actions.
However, one of the main reasons for the failure of envi-
ronmental restoration programs, results from the fact that
benefits yielded are not received by those who incur the
costs [48]. Therefore, the knowledge of socio-economic
expectations of local inhabitants and Lake Vela visitors
will allow the consideration of some of them in the man-
agement of the area, if they were compatible with the
goals defined. Although, economic issues are frequently
mentioned by neighbourhood inhabitants of natural areas
[2], it is important to make people perceive that conserva-
tion programs also involve costs, such as restricted access
to some areas, and the cessation of some activities. More-
over, it is important to acknowledge non-economic social
benefits derived from the environment, such as aesthetics,
spiritual benefits, education and recreation. The lack of
environmental knowledge to take this reality seriously
compromises the future of ecosystems.

ACKNOWLEDGEMENTS

The authors are very grateful to Pedro Raposo, M.J.
Ferreira, I. Lopes and other colleagues who helped in the
field work. Special thanks are due to local residents and
visitors who participated in the research and to S. Penha
for the English revision. This study was partially sup-
ported by a grant to R. Pereira, from Fundagdo para a
Ciéncia e a Tecnologia (Portugal).

279



© by PSP Volume 14 — No 4. 2005

REFERENCES

(1]

[2]

B3]

(4]

[3]

[6]

(7

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Wild, A. and Marshall, R. (1999). Participatory practice in
the context of local Agenda 21: a case study evaluation of
experience in three English local authorities. Sust. Dev. 7,
151-162.

Rowe, J. (2000). The local Agenda 21 Issue Commission in
Bath and North — East Somerset: Review of a Community
Consultation Exercise Towards Sustainability. Local Gov.
Stud. 26 (2), 71-92.

Lawrence, R.L. and Deagen, D.A. (2001). Choosing public
participation methods for natural resources: a context-specific
guide. Soc. Natur. Resour. 14, 857-872.

CM - Conselho De Ministros (2001). Resolugdo do Conselho
de Ministros n°152/2001. Diario da Republica, Série I-B,
236, 6425-6451.

Bradley, G., Wortman, D. and Holderness, J. (1995). Natural
area planning: a case study in Washington state, USA. Nat.
AreaJ. 15, 139-346.

Mann, B.Q. (1995). Quantification of illicit fish harvesting in
the Lake St. Lucia game reserve, South Africa. Biol. Con-
serv. 74, 107-113.

Hartig, J.H., Zarull, M.A. and Hidtke, T.M. (1996). Great
lakes remedial action plans: toward ecosystem-based man-
agement of watersheds. Watershed 96, 597-599.

Tunstall, S.M., Penning-Rowsell, E.C., Tapsell, S.M. and
Eden, S.E. (2000). River restoration: public attitudes and ex-
pectations. J. CIWEN 14, 363-370.

Jones, R. (2002). With a little help from my friends: manag-
ing public participation in local government. Public Money
Manage. April-June, 31-36.

Moorhouse, M. and Elliff, S. (2002). Planning process for
public participation in regional water resources planning. J.
Am. Water Resour. Ass. 38(2), 531-540.

Myers, W.L. and Shelton, R.L. (1980). Survey methods for
ecosystem management. 1% Ed. A Wiley-Interscience Publi-
cation, New York, USA, 1-403.

Alpert, P. (1995). Incarnating ecosystem management. Con-
serv. Biol. 9(4), 952-955.

Lawrence, R.L. and Daniels, S.E. (1996). Public involvement
in natural resource decision-making: goals, methodology, and
evaluation. Papers in Forest Policy 3, 3-49.

Pereira, R. (1997). Plano de Ordenamento e Gestdo das La-
goas das Bragas e da Vela (Centro Litoral). M. Sc. thesis.
Faculdade de Ciéncias e Tecnologia da Universidade de
Coimbra, Coimbra, Portugal.

Anonymous (1994). Lagoas de Quiaios: estudos e planos de
utilizacdo. Relatorio final. Instituto do Ambiente e Vida,
Universidade de Coimbra, Coimbra,Portugal.

CM - Conselho De Ministros (2000). Resolugdo do Conselho
de Ministros n° 76/2000. Diario da Republica, Série I-B, 153,
2933-2945.

280

Fresenius Environmental Bulletin

FEB

[17] Gongalves, F., Ribeiro, R., Vasconcelos, V. and Soares, A.M.

[18

[19

[20

[21

[22

[23

[25

[26

[27

[28

[29

[30

[}

]

]

]

—

]

[}

=

]

[}

]

=

V.M. (1996). Anthropogenic influences in seasonal changes
of nutrients, physical and chemical factors in the three coastal
freshwater shallow lagoons (Centre of Portugal). Limnetica
13 (2), 47-52.

Antunes, S.C., Abrantes, N. and Gongalves, F. (2003). Sea-
sonal variation of the abiotic parameters and the cladoceran
assemblage of Lake Vela: comparison with previous studies.
Ann. Limnol. — Int. J. Lim. 39(3), 255-264.

Castro, B.B., Antunes, S.C., Pereira, R., Soares, A M.V.M.
and Gongalves, G. Rotifer community structure in three shal-
low lakes: seasonal fluctuations and explanatory factors. Hy-
drobiologia (In press).

Vasconcelos, V.M. (1990). Ecotoxicologia de cianobactérias:
impacte dos seus "blooms" nas comunidades animais e sua
aplicag¢do na gestdo da qualidade da agua. Provas de aptidao
cientifica e pedagogica. Faculdade de Ciéncias e Tecnologia
da Universidade do Porto, Porto, Portugal.

Barros, P., Silveira, S., Ribeiro, R., Gongalves, F. and Soares,
A.M.V.M. (1993). Estrutura populacional fitoplanctonica nas
lagoas das Bragas, Vela e Mira (Regido centro-litoral). Resul-
tados preliminares. Boletim UCA da Universidade do Al-
garve UCTRA 1, 1-18.

Barros, P. (1994). Implicagdes ecotoxicoldgicas de cianobac-
térias em cladoceros. M. Sc. thesis. Faculdade de Ciéncias e
Tecnologia da Universidade de Coimbra, Coimbra, Portugal.

Lourengo, D.H.T. (1995). Estudo da dinamica fitoplanctonica
durante o ciclo de Outono-Inverno na lagoa da Vela. (Centro-
Litoral, Portugal). Relatorio de Estagio da licenciatura em
Biologia Marinha e Pescas, Unidade de Ciéncias e Tecnolo-
gia dos Recursos Aquaticos, Universidade do Algarve, Faro,
Portugal.

Machas, M.R.A.G. (1995). Estudo da comunidade de
macrofitas da lagoa da Vela. Relatorio de Estagio da licencia-
tura em Biologia Marinha e Pescas, Unidade de Ciéncias e
Tecnologia dos Recursos Aquaticos, Universidade do Al-
garve, Faro, Portugal.

Hosper, S.H. and Jagtman, E. (1990). Biomanipulation addi-
tional to nutrient control for restoration of shallow lakes in
The Netherlands. Hydrobiologia 200/201, 523-534.

Bronmark, C. and Weisner, S.E.B. (1992). Indirect effects of
fish community on submerged vegetation in shallow, eutro-
phic lakes: an alternative mechanism. Hydrobiologia
243/244,293-301.

Abe, T., Lawson, T., Weyers, J.D.B. and Codd, G.A. (1996).
Mycroscystin-LR inhibits photosynthesis of Phaseolus vul-
garis primary leaves: implications for current spray irrigation
practice. New Phytol. 133, 651-658.

Oppenheim, A.N. (1966). Questionnaire design and attitude
measurement. 1% Ed. Basic Books Inc. Publishers, New
York, USA, 1-298.

Banks, J.A. and Clegg Jr, A.A. (1973). Teaching strategies
for the social studies. Inquiry, valuing and decision-making.
Addison-Wesley Publishing Company, Inc. Menlo Park,
California, USA.

Ghiglione, R. and Matalon, B. (1995). O inquérito. Teoria e
pratica. Celta Editora, Oeiras, Portugal.



© by PSP Volume 14 — No 4. 2005

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Giilez, S. (1996). Relationship between recreation demand
and some natural landscape elements in Turkey: a case study.
Environ. Manage. 20(1), 113-122.

Calder, J. (1996). Statistical Techniques. In: Data Collection
and Analysis. (R. Sapsford and V. Jupp Eds.) Sage Publica-
tions, London, UK, 225-262.

Zar, J.H. (1996). Biostatistical analysis. 3" Ed., Prentice-Hall
International, Inc., New Jersey, USA, 1-481.

Cairns Jr., J. (1995). Ecosocietal Restoration. Re-establishing
humanity's relationship with natural systems. Environment 37
(5), 30-33.

Spash, C.L. (1997). Ethics and the environmental attitudes
with implications for economic valuation. J. Environ. Man-
age. 50, 403-416.

Roe, E. (1996). Why ecosystem management can't work
without social science: an example from California northern
spotted owl controversy. Environ. Manage. 20(5), 667-674.

Holl, K.D, Gretchen, C.D. and Ehrlich, P.R. (1996). Knowl-
edge and perceptions in Costa Rica regarding environment,
population and biodiversity issues. Conserv. Biol. 9(6), 1548-
1558.

Heinen, J.T. (1996). Human behaviour, incentives and pro-
tected area management. Conserv. Biol. 10(2), 681-684.

Manning, R.E., Ballinger, N.L., Marion, J. and Roggenbuck,
J. (1996). Recreation management in natural areas: problems,
status and trends. Nat. Area J. 16, 142-146.

Jacobson, S.K. and Marynowski, S.B. (1996). Public attitudes
and knowledge about ecosystem management on department
of Defense Land in Florida. Conserv. Biol. 11 (3), 770-781.

Diduck, A. (1999). Critical education in resource and envi-
ronmental management: learning and empowerment for sus-
tainable future. J. Environ. Manage. 57, 85-97.

Mugica, M. and De Lucio, J.V. (1996). The role of on-site
experience on landscape preferences. A case study at Doflana
National Park (Spain). J. Environ. Manage. 47, 229-239.

Gobster, P.H. (1995). Aldo's Leopold Ecological aesthetic.
Integrating aesthetic and biodiversity values. J. Forest. 93(2),
6-10.

Knight, R.L. (1996). Aldo Leopold, The land ethic, and eco-
system management. J. Wildl. Manage. 60(3), 471-474.

Floyd, M.F., Jang, H. and Noe, F.P. (1997). The relationship
between environmental concern and acceptability of envi-
ronmental impacts among visitors to two U.S. National park
settings. J. Environ. Manage. 51, 391-412.

Noe, F.P., Hammitt, W.E. and Bixler, R.D. (1997). Park user
perceptions of resource use and impacts under varied situations
in three national parks. J. Environ. Manage. 49, 323-336.

Jusoff, K. and Majid, N.M. (1995). Integrating needs of local
community to conserve forest biodiversity in the State of Ke-
lantan. J. Environ. Manage. 45, 143-161.

Dixon, J.A. and Sherman, P.B. (1991). Economic of pro-
tected areas. Ambio 20(2), 68-74.

281

Fresenius Environmental Bulletin

FEB

Received: July 28, 2004
Accepted: October 25, 2004

CORRESPONDING AUTHOR

Ruth Pereira

Departamento de Biologia
Universidade de Aveiro

Campus Universitario de Santiago
3810- 193 Aveiro - PORTUGAL

Phone: +351234370200 (ext. 22712)
Fax: +351234370777
e-mail: ruthp@bio.ua.pt

FEB/ Vol 14/ No 4/ 2005 — pages 273 — 281



