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nai·ad (nd, -d, n-) 
n. pl. nai·a·des (--dz) or nai·ads  
1. Greek Mythology One of the nymphs who lived in and presided 
over brooks, springs, and fountains. 
2.. The aquatic nymph of certain insects, such as the mayfly, 
damselfly, or dragonfly. 
3. An aquatic plant of the genus Naias. 
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1-Abstract 
 
The Lycée Agricole de Vervins is located in Picardie, a region in northern France. The 
students, who are preparing for the STAV baccalauréat (science and technques of agronomy 
and the living environment) are required to compile a technological dossier. This involves 
asking a question “in context”, and then answering this question through their observations in 
the field, with the addition of bibliographical elements. 
 
As part of their training, the pre-penultimate year baccalauréat students have used the natural 
reserve at the island marshes of St Quentin as their area of investigation. The have made use 
of the IBGN technique in particular ( a general standardised biological index employed in 
France) in order to assess the quality of the water in a natural environment, by observing and 
counting aquatic invertebrates. The authors of the dossier have then worked on the subject of 
“maintenance of the reed-beds”, a transition zone that favours spawning and the reproduction 
of fish like the pike. This involves regularly raking out the reeds in order to prevent 
progressive clogging by the decomposing dead material. Following this study, Laura’s work-
experience training will deal with maintaining the openness of a reed bed by another method, 
namely grazing. Using herbivores such as sheep, these areas will be maintained directly 
without the need to rake them and remove the dead material. This training report will 
constitute original work on a subject that has been explored very little.  
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3-Abbreviations and Acronyms  
IBGN BIOLOGICAL GENERAL QUALITY INDEX 

This standard describes a method to determine the standardized global biological index 
published by Verneaux et al. (1982), which was promulgated under the name IBGN by 
AFNOR (1992). IBGN assesses the biogenic tendency of a waterstream station from the 
results of a macrofauna analysis that is considered to produce a comprehensive expression of 
the general quality of a waterstream station under otherwise constant conditions. When 
applied to an isolated site, the method determines the global biological quality within a range 
of parameters, whose maximum value corresponds to the optimal combination of set variety 
with the nature of the benthic macrofauna. When applied comparatively (e.g., upstream and 
downstream from a discharge), the method evaluates the effect of a disturbance on the 
receiving environment within the limits of its sensitivity. 
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 “THE NAIADES OF PICARDIE” 

the protection and rehabilitation of natural wetlands or “When the Gods go overboard for 
the preservation of the wetlands” 

 
 

Introduction  

The Lycée Agricole de Vervins is located in northern France, in the region known as Picardie. 
The farming activity in the area immediately surrounding the college is oriented toward 
livestock production. This area of 60 hectares raises cows for milk and sheep for meat, 
alongside a label chicken plant, and with a breeding and fattening piggery completing the 
production effort. 

We are penultimate-year STAV baccalauréat students (the science and technologies of 
agronomy and the living environment). Our class group is divided between the Production 
option and Development/Management option. The subjects taught are based upon the local 
environment. Thus, in the course on food production, we have studied the transformation of 
milk into Maroilles, a strong cheese which bears the Appellation d’Origin Controlée label. In 
the area of development, we have worked on themes such as “restoring hedges” and 
“managing water courses”. 

Following a class on water, devoted to the water resource and the need to preserve it, we then 
applied our scientific and technical knowledge to a fragile natural environment that is located 
adjacent to a large town, known as the Marais d’Isle, which are marshlands in the town of St 
Quentin. 

With the guidance of specialists from the Saint Quentin environment department, we have 
discovered this wet zone which is in perpetual evolution, we have taken samples and 
performed measurements, and these have enabled us to quantify the “natural” variations and 
ascertain the appropriate corrective measures required in order to preserve the character of an 
open aquatic environment for the marshland. 

In exchange for this guidance, all of the class participated directly in the difficult operations 
of pulling out invasive plants, and in the cleaning out of ditches that were in the process of 
filling. 

 

 

 

The Marais d’Isle 
marshlands occupy 
100 hectares at the 
site of a former pond. 
They are between the 
town of St Quentin 
and the Somme river. 
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Preserving the wetlands in order to preserve biodiversity 
 
Mother Nature never allows things to stand still, and so environments are in perpetual 
evolution. The normal destiny of a water plane is to become a marshland under the effect of 
eutrophication, a normal phenomenon that sometimes undergoes an acceleration of anthropic 
origin, frequently influenced by human activities. But then the marshland can fill in again 
within a few years, though this phenomenon may be observed only on a geological time scale. 

Thus, if the decaying vegetal materials are left to accumulate, the marshland progressively 
developed into a forest. This is not harmful in itself, and forests are natural environments that 
are rich and interesting, but some species, whether animal or vegetable, which are dependent 
upon the marshland, are no longer able to find their living parameters. Although new 
populations may then colonise the forest floor, the former species of the marshland are fated 
to disappear. 

Some of these may migrate and find another marsh in which to live. This is not the case of all 
however, since certain species have very specific requirements, which deprives them of any 
possibility of survival away from their original environment. In this case, the loss of a habitat 
inevitably results in a loss of biodiversity. 

This phenomenon is further accentuated by the arrival of invasive species. Many species are 
planted for their ornamental quality and their exotic character, with no thought for the fact 
that they may usurp the local flora. 

What does the situation at the marshland park (Parc du Marais d’Isle) look like today? 

A species of exogenous dogwood has overwhelmed the forest floor. This is developing to the 
detriment of the local vegetation, which it is tending to eliminate. It is therefore necessary to 
intervene in order to limit this population, or even to remove it entirely, so as to retrieve the 
individual Picardie character of the marshland.Not only the network of ditches, but even the 
marshlands themselves are tending to fill. The decomposing vegetation is leading to anoxia of 
the environment, which is then further accelerating the phenomenon. It is necessary to clean 
out the ditches in order to enable them to carry fresher water, which will then keep the 
marshland in a sustainable condition. 

Another important challenge at the site is the restoration of reed beds. When the reeds are 
allowed to develop unhindered, they contribute, through their death and decomposition, to the 
eutrophication of the site. This vegetation, which is so typical of the marshlands, allows the 
development of species for which this is the environment of predilection, like certain birds 
that use it to establish a nesting site or that use it as a staging site during their migration. In 
winter, the reed beds are also an aquatic repository of marshgrass, which aids the reproduction 
of fish by providing them with suitable spawning grounds.  Maintaining the reed beds means 
cutting them back regularly and removing the harvested material. 

 

Five days in the Marais d’Isle 

In the course of our training, we are required to complete a professional work experience 
course and to prepare a technological dossier. This involves asking a question “in context”, 
and then providing the answer through the use of our observations, with the addition of 
bibliographical elements. This challenge is quite a tall order, and is why we have devoted 
several days to its implementation, using the park and the natural reserve of the Marais d’Isle 
as our investigation resource. 
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-The first day was devoted to 
familiarisation with the site, its 
location, its origin, its fauna and its 
flora. 

 

 

-The second day, we worked in groups of 2 or 3, asking each other questions regarding our 
observations, such as: 
What actions can be performed so as to allow the accommodation of migrating species in the 
natural reserve? 
How does one estimate the quality of the water using bio-indicators 
Why and how does one deal with invasive plants? 
How can one restore the reed beds, these “spawning grounds” that favour the reproduction of 
pike? 
Our group (Charline, Laura and Simon) 
opted for theme 4. We drew up our study 
plans, and began our quest for scientific 
and bibliographical information to 
support our dossier. 
 
 

 

 

 

Charline presents a reed bed in the process of filling up, 

 

 

 

 

Exuvia of the dragonfly 
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-On the third day, we learned the Standardised General Biological Index (IBGN) 
technique. From a sample of macro demersal invertebrates (small creatures found at the 
bottom of water courses), and on the basis of the taxons found, a score of 0 to 20 is accorded 
after the application of a reference table. All 
of these operations are subjected to a very 
precise protocol. Some species are very 
sensitive to the smallest pollution, while 
others are a lot more tolerant. The species 
found to be most sensitive to pollution are 
the larvae of plecoptera (stone flies). Their 
presence indicates an excellent quality of 
water. Other species that are indicators of a 
healthy environment are the larvae of 
ephemeroptera (mayflies) and trichoptera 
(caddis flies). Among the most tolerant 
species are the freshwater prawn, and the 
larvae of chironomidae (a species of midge). 
After the collection of samples, the 
laboratory phase is particularly important. 

The samples are sorted, and the families of 
the various individuals are determined. This 
is sometimes very difficult, and requires the 
use of a binocular magnifier or even of a 
microscope.Since 1991, the overall score has 
risen from 5/20 to 12/20. This improvement 
is quite spectacular, but it is unlikely that one 
can ever hope to exceed a score of 13/20, 
given the location. 

 

 

 



 

 

 

8

 

 

 

-The fourth day was devoted to a full-scale intervention on the ground, involving the pulling 
up of silky dogwoods, invasive plants which have doubtless escaped from a hedge planted on 
the edge of the marshland. These plants have found a favourable home, and have begun to 
develop and to reproduce in the reserve. They are therefore in competition with the 
indigenous vegetation, and are also contributing to the closure of the environment, thereby 
accelerating the reduction in biodiversity. 

 

 

A rapid familiarisation lesson showed us how to 
recognise the invasive silky dogwood and to 
distinguish it from the other plants which were to 
be preserved. We then pulled out and removed 
this undesirable growth. The cut roots were 
removed to outside the reserve, and the woody 
parts were ground down in situ. The resulting 
waste material was spread on the paths, 
contributing to their upkeep without the use of 
exogenous materials like stones, gravel or 
bitumen. 

 

-On the fifth day, we wrote up our 
dossiers, alternating theoretical 
explanations with practical work. 
We also prepared and installed the 
exhibit in the biological laboratory, 
in order to present what we 
discovered about wetlands to the 
visitors on Open Day. 
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A different approach to nature 

In the course of the aforementioned activities, we discovered a paradox. In order to protect 
some species, it is necessary to actually do battle with nature! 

When nature is allowed to evolve at will, it transforms lakes into in ponds, ponds into 
marshland, marshland into grassland and grassland into forests. This natural phenomenon of 
eutrophication results in the filling up of stagnant wetlands. On very large scales of space and 
time, this is compensated for by the evolution of other water deposits, a little further on or a 
little later.At the present time, the natural environments are experiencing greater and greater 
restriction as human urbanisation develops. Construction is leading to significant reductions 
in the areas that are left to nature. It is therefore no longer able to shift its populations. 

If a species is native to a specific environment, and even more so if its area is restricted, then 
the only way to preserve it is to maintain its habitat. In order to achieve this, it is then 
necessary to prevent nature from evolving. 

We therefore succeed in protecting nature, and those species with high heritage value, by 
waging a battle against it. Maintaining open wetlands, and battling against closing up of the 
environment, are the only options open to us in order to preserve certain rare species. 

 

Concluding remarks 

In the course of these operations and other visits, we have discovered so many new things, 
though nevertheless respecting the threesome of discovery, experience, and action. One of 
these things particularly attracted our attention, namely the reed beds.This appellation covers 
all those natural habitats that are dominated by large herbaceous plants such as sedge, cat’s 
tail, marisca and other reeds. These are the pioneering habitats of the banks of water planes. 
The reed-bed habitats accommodate groups of both original flora and fauna, with the very 
structure of the reed beds involving the presence of highly adapted species. 

 

The pike has very stringent 
parameters regarding its 
spawning grounds. It 
requires an aquatic 
vegetation that is slightly 
submerged in winter in 
order to allow the eggs to 
hatch and the fry to develop. 
The quality of the water has 
to be very high. The grassy 
areas must be connected to 
the water course in order to 
ensure the return of the 
individuals to the pelagic 
zones. 
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The site at Marais d’Isle preserves a broad diversity of palustrine (malarial) biotopes. In 1993, 
the situation was quite alarming, due to the small area occupied by the aquatic vegetal groups. 

The restoration works undertaken within the natural reserve, in favour of the herbaceous 
strata, have allowed the trend to be reversed. From 1.4 hectares of reed beds in 1992, the area 
has currently risen to 3 hectares. Every year, the monitoring of significant parameters allows 
the vitality of the reed beds to be measured, and so enables the management operations on 
these habitats to be planned. Reed-bed restoration is one of the challenges in this natural 
reserve of the Parc du Marais d’Isle. 

 Charline will transpose this knowledge during her summer work experience course within the 
La Rosalières natural reed-bed reserve at Vesles and Caumont, close to Laon. Her study 
subject concerns maintaining the openness of the environment by a means other than cutting 
back, namely making use of herbivores such as sheep, so that the beds are maintained directly 
without the need for cutting and removal. However, this technique has its own constraints, in 
that the animals graze with no discrimination between the heritage value of the various 
species present, and this can give rise to trampling problems and others. 

 

Extending our action 

The time spent in the Parc du Marais d’Isle enabled us to acquire a great deal of new 
information, in the form of scientific and technical knowledge around the theme of water. 
This included new skills such as the preparation of an IBGN biological index, maintenance of 
the ditches, battling against invasive plants, searching for complementary information, and 
preparation of a short technological dossier on these new life skills acquired outside the 
classroom, including pair working, and the completion of a project in groups. 

Now, we must share our new discoveries with others. 

After the demonstration presented in the biology laboratory in the context of the Open Days at 
our agricultural secondary college, we are working to prepare an exhibit for Vervins, for 
presentation during the regional environment weeks next October. This exhibit, with panels 
and models of the marshland, will be presented and explained to the students of primary and 
secondary schools and colleges, with a view to raising awareness of the environment and of 
durable development. On Saturday, which is market day, the exhibition will be opened to the 
public. 

During the school year of 2008–2009, when we will be in the final year of the STAV 
baccalauréat, we will be assisted with the creation of exhibits not only by the students of the 
future penultimate-year STAV baccalauréat students, but also by the students of BEPA (the 
maintenance and development of natural and rural spaces). 
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Appendix  

The living heritage of the Marais d’Isles  

The very special situation of this zone, measuring some 100 hectares, might lead one to think 
that it disappearance is imminent. The Parc du Marais d’Isle is literally “trapped” between the 
town of Saint Quentin and the commune of Rouvroy. It is bordered by the Somme river, the 
Saint Quentin canal, and the railway line. The park, which is open to the public (50 hectares 
of it) is itself located on a former waste disposal site. Over the years, however, its situation 
has improved. 

 

Environmental aspects 

The maintenance of biodiversity is one of the challenges of our time. Certain species are 
experiencing a drop in their population. This situation is often associated with the depletion of 
their habitats. In the case of the Marais d’Isle, the presence of species with a considerable 
heritage value has enable the site to be classified as a natural reserve (Natura 2000), in order 
to ensure the preservation of the environment and of the species present there, and in 
particular that of plants like water hemlock, spearwort and fen pondweed, and animals like the 
noctuid moth or the dwarf bittern. 

 

Assessing the quality of the water 

 
 
Different methods are applied for measuring the quality of the water. One of these is the 
IBGN or the standardised general biological Index. This method is based upon measuring the 
sensitivity to pollution of the demersal invertebrate macrofauna, small creatures found at the 
bottom of water courses. Certain species are very pollution-sensitive and disappear at the 
slightest reduction in water quality. On the other hand, the species with the greatest pollution 
resistance will tolerate very significant degradation of their environment. 

A score between 0 and 20 is accorded to the location, according to the taxons (organisms, 
etc.) that are found during the sampling process. A strict and rigorous protocol is applied in 
order to standardise the process, and to allow comparison of the scores obtained, both in time 
and in space. 

In the Parc du Marais d’Isle, of the 4000 species found in the marshland, 138 taxons are bio-
indicators. The environment monitors have the responsibility of monitoring the IBGN. Since 
1991, they have been observing a constant increase in this score. On the points chosen for 

establishing the 
scores, in terms 
of average 
values, the figure 
has risen from 
05/20, to reach 
its current value 
of 12/20. Given 
the situation of 
the marshland, it 
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would seem illusory to expect a score of more than 13/20 to be achieved. In fact, the 
anthropogenic pressure is strong all around this natural islet that is located practically in an 
urban environment.This clear improvement in the quality of the water is inseparable from the 
efforts put in by the various participants, both in the field and through the development of a 
management scheme that will set objectives for the long term. 

 

Objectives of the management scheme 

The natural reserve was born from the enthusiasm of local scientists and local associations, 
which have succeeded in reaching a consensus on the need to preserve a part of their natural 
heritage. The municipality of Saint Quentin has given its backing. A campaign for 
classification as a reserve was undertaken, and succeeded in 1981. The first management 
scheme was drawn up in 1993, and we are currently operating the third management scheme. 

A precise inventory has been carried out for the site, in terms of both habitat and the species 
present. This was followed by an assessment of the operation completed in the previous 
management scheme, in which the expected results were noted, together with the level of 
achievement and the relevance of the actions taken. 
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The ecological diagnosis performed was then used to determine the conservation priorities: 
· Conservation and restoration of habitats that have a high rarity or threat level, such as a 

peaty land environment and aquatic marsh grasses. 
· Control of the water levels 
· Maintenance of the reed beds 

One of the decisions concerned variations in the water level with the seasons. For quite a long 
time, the water level has been kept constant, in particular to allow aquatic activities to take 
place during the summer. 

To this end, the control valves were closed in summer and open in winter. However, it was 
decided to return to a more natural situation, with a water level that was low in summer, 
during the natural low-water period. The exposure of the banks to the air will allow the bank 
vegetation to redevelop. On the other hand, allowing the water level to rise in winter will 
favour fish reproduction, and in particular that of the pike. This species is particularly 
demanding in respect of water quality in the vicinity of the spawning grounds. They need to 
be herbaceous, and to communicate with the water course so that the fry are able to return to 
the aquatic environment, when they have developed sufficiently. The management of water 
levels will render effective the creation of a tidal range of the order of 5 to 7 cm between the 
periods of high and low water. 

 

Conservation of species 

The first inventories of the species present on the site date from the years 1960–1970, but 
events have accelerated under the leadership of S. Boutinot, ornithologist and of M. 
Bournerias, botanist, who, in 1975, proposed reserve classification as a matter of urgency and 

the creation of a managed Biological Reserve in “the 
Ecological Inventory of the Aisne”. It is not only the 
high degree of biodiversity observed, but especially the 
presence of species with a high heritage value, that is 
the chief justification of these actions.  

Among theis biodiversity one can mention plants like 
water hemlock – Cicuta virosa, fen pondweed – 
Potamogeton coloratus, spearwort – Ranonculus lingua, 
and animals such as the dwarf bittern, the western 
marsh harrier, the winter teal, the bluethroat, the noctuid 
moth, or the brilliant emerald dragonfly.  

These populations are distributed in the following main 
habitats: 

· In water planes and stagnant ponds, in which 
floating or submerged aquatic vegetation 
develops, 

· In reed-bed areas, places which have long 
been flooded and which contain reeds, rushes, 
sedges and warblers. 

· In places where the substrate has stabilised, 
then accommodating the woody and shrubby 
vegetation of alders and willows. 
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When a species has become rare, and is threatened with extinction, or has even vanished from 
the site, there is never any question of re-introducing it. The desire of the reserve is to act on 
the parameters of the biotope in order to provide the species with living conditions in which 
they can thrive. Thus, an aquatic zone that is in the process of filling will be re-opened in 
order to allow the return of the aquatic grasses. If the conditions are suitable, the stocks of 
seeds present in the substrate will then be able to germinate once dormancy has passed. 

To the very considerable satisfaction of everyone, since 2005, one has again been finding the 
stony-fruited sedge, the marisca, the fen pondweed and the white water-lily. On the other 
hand, a few invasive plants, such as the tall white aster, the silky dogwood and the glabrous 
solidago are the subject of particular attention, including monitoring the development of new 
implantations, and with special removal operations. 

The strategy of the reserve is simple. Instead of spreading the effort, the accent is placed on 
the so-called “umbrella” species. These are species which are more demanding in terms of 
quality. If the environment suits them, then one can be sure that those populations that are 
least demanding will be satisfied. 

Economic aspects 

The management of the natural reserve has been delegated to the town of Saint Quentin, and 
then to its communauté d’agglomeration or surrounding conurbation. The reserve is not 
expected to generate profits, and financing is derived from grants to ensure correct 
functioning of the structure. Maintenance is effected by agents and technical staff from the 
environment department of the conurbation. Environmental staff, normally employed on 
scientific work, but also on surveillance of the site, are detached from the services of the state. 
During nature projects, visits and instruction provided by the keepers are not charged for. 
They are paid for in terms of work. The received group provides labour and manpower, and 
by its actions, participates in the development of the site. This also was one of the reasons for 
our presence in the Parc du Marais d’Isle. We profited from the services of Monsieur Vilain in 
return for the work that we carried out during the removal of the silky dogwoods and cleaning 
out of the ditches. We thus contributed in a modest manner to the maintenance of the site. 

 

Social aspects 

One part of the site is devoted to leisure activities. In fact, the natural setting is particularly 
favourable to the development of tourism and of nautical sports. The development of fishing 
is also important, and the fishing association of the Saint Quentin community has more than 
4000 members. There are also rowing and canoeing/kayaking clubs which engage in their 
activities on the Etang d’Isle lake. 

The “La Plage” leisure area and the country park of Isle Jacques Braconnier form a coherent 
tourist area, which can be very busy when the weather is nice. The perimeter of the natural 
reserve cannot be opened to the public. Nevertheless, pedagogical walks are organised in 
order that classes should be able to attend and participate in field activities. As a result of its 
location, right in the heart of the urban area, this park constitutes a remarkable tool for 
sensitising the public to the natural environment. This applies particularly to the school 
population, for whom many educational operations involving the environment are offered 
around the reserve. 


