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The LIFE VIMINE Project aims at defining and applying
a new approach to integrated territorial management focused
on protecting the innermost sandbars and marshes of the
northern part of the Venice Lagoon from erosion. These unique
habitats are rapidly shrinking particularly as a result of human
activities such as the dredging of large channels, modification
of the port inlets, the transit of motorized watercraft, and fishing
techniques that raise sediments from the bottom. To forestall
the disappearance of such vitally significant habitats from the
Lagoon, the Project employs soil bioengineering interventions
with low environmental impact for continuing prevention
activities based on planning, monitoring, and maintenance. The
key to the success of these activities is the involvement of local
communities and stakeholders in the conviction that it is only
by working closely with the territory’s inhabitants and by
leveraging their knowledge that the proposal of environmental
protection works may prove effective and long-lasting. The
Project is intended as demonstrative, and the effectiveness of

this type of approach is being documented in the circuit
comprising the isles of Burano, Mazzorbo, Torcello, and the
Palude dei Laghi marshes.  

The LIFE VIMINE Project is co-funded by the European
Union through the LIFE Program, its financial instrument that
supports interventions in defense of nature and biodiversity,
environmental protection, and mitigation and adaptation to
climate change.

The sandbars
The sandbars are low islets capable of supporting only grassy
vegetation consisting mostly of rare species that have
developed unique ways of adapting to brackish environments.
The elevation of the sandbars lies in a very restricted range of
from 20 to 50 cm above sea level that prevents species of tree
and bush from taking root, on one hand, and leads to
phenomena of submersion only during periods of marked high
tide, on the other, in this way contributing to the creation of

The LIFE VIMINE Project
(LIFE 12/NAT/IT/001122)

developed with contribution from the European Union’s LIFE financial instrument. 
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truly singular environmental conditions. A sandbar is therefore capable
of giving life to habitats of extraordinary naturalistic interest as part of
a network of interlinked environments that include the “velme” (shallow
lagoon-beds that emerge during periods of particularly low tide), the
shallows that are always submerged, the network of canals running
through the sandbars, and the “chiari” (cavities in which the brackish
water that has accumulated after flooding mixes with rainwater to
create ponds or small lakes). In addition to their naturalistic value, these
lands so slightly above sea level also play an important role in regulating
the dynamics of the Lagoon’s water and defining its hydro-geological
evolution. For example, the sandbars are penetrated by a dense network
of main, secondary, and minor ("ghebi" in Venetian dialect) canals in an
intricate network of micro-riverbeds, a complex and articulated system
capable of mitigating the water current energy generated by the tides,
reducing erosion, and promoting the circulation of flows of water of
differing levels of salinity, temperature, and density. These functions,
which are fundamentally important to the Lagoon’s environmental
equilibrium, and the sandbars’ landscape value, are also matched by
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more immediately perceptible benefits linked to both economic and
recreational activities, such as fishing, hunting, leisure time, and other
possibilities for gradual and sustainable utilization.    

Causes of erosion
The erosion of the Venice Lagoon and its sandbars depends not only
on natural processes such as the tides and the waves created by the
wind, but also and above all on human activity. The deviation of rivers
that once flowed into the Lagoon has reduced the deposit of sediment
useful in the natural conservation of the sandbars, whereas the
construction of  docks at the port inlets and the excavation of deep
channels (to enable the passage of large trading vessels and cruise
liners) has also increased the amount of sedimental lost into the sea.
This phenomenon is increased by people visiting the Lagoon on
motorboats that generate swell by going too fast and by clam
fishermen with drag nets that destroy the Lagoon’s bottom and carry
off additional sediment. The erosion of the sandbars is so significant
that it has visibly modified the landscape: greater and greater

The sandbars are low islets capable of supporting only grassy
vegetation consisting mostly of rare species that have developed
unique ways of adapting to brackish environments. 
The sandbars are penetrated by a dense network of main,
secondary, and minor ("ghebi" in Venetian dialect) canals in an
intricate network of micro-riverbeds, a complex and articulated
system capable of mitigating the water current energy generated by
the tides, reducing erosion, and promoting the circulation of flows of
water of differing levels of salinity, temperature, and density. 
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sandbar areas are disappearing through a concerted self-
perpetuating process that leads to a progressive and general
impoverishment of the territory.

Soil bioengineering interventions
The LIFE VIMINE Project consists in proposing a new approach
to the protection of the Lagoon’s innermost sandbars and
marshes most distant from the main channels. These precious
yet delicate ecosystems are surrounded by shallows that are
often inaccessible by the mechanized means usually adopted
elsewhere without causing invasive consequences that would
irremediably alter the environments to be protected. The
solution proposed here consists instead of small but numerous
soil bioengineering interventions, such as the laying of bundles
of branches or brushwood bound together to protect the
shores of the sandbars from the waves. Such interventions of
reduced dimension relate to only the most strategic points, and
oppose erosion at its onset. These structures, which are made

primarily by hand or using only light mechanized tools and
biodegradable materials, are built to last only for the time
required to reconstitute the shore. The standard form of this
barrier element is a bundle of branches 2 meters long and 
35-40 cm in diameter wrapped in coconut fiber net and bound
with vegetal fibre cordage or with metal wires. These bundles
are laid around the edges of the sandbars in two or three
overlapping rows and anchored by wooden stakes and straps
in vegetal fibre, in this way creating barriers (“fascinate”) that
protect the shores of the sandbar from the waves without
obstructing the Lagoon’s life-giving water exchange processes.
The eroded surface lying between the sandbar’s edge and the
“fascinate” come to be filled with sediment taken from the
surrounding areas. After becoming saturated with mud, the
bundles bind with the sandbar and their biodegradation takes
longer. The vegetation that takes root spontaneously quickly
colonizes this sediment, and with the further development of
root systems, plants provide additional reinforcement against

The erosion of the Venice Lagoon and its sandbars is not
only due to natural processes. 
Among the causes associated with the lagoon's changes
are, in particular, the wave motion generated by too-fast
motor-vessels, and the clamshell fishing, which ploughs
the lagoon bed, destroying the environment and causing the
loss of sediment.



8

The standard form of this barrier
element is a bundle of branches 2
meters long and 35-40 cm in diameter
wrapped in coconut fiber net and bound
with vegetal fibre cordage.

These bundles are laid around the
edges of the sandbars in two or three
overlapping rows and anchored by

wooden stakes and straps in vegetal
fibre, in this way creating barriers

(“fascinate”) that protect the shores of
the sandbar from the waves without
obstructing the Lagoon’s life-giving

water exchange processes. 
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The eroded surface lying between the sandbar’s edge and the
“fascinate” come to be filled with sediment taken from the
surrounding areas. After becoming saturated with mud, the bundles
bind with the sandbar and their biodegradation takes longer.
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the erosion of the shore. The duration of the effectiveness of
these structures is also guaranteed by continuous monitoring
and routine maintenance which prevents erosion at low cost.
The use of soil bioengineering techniques for the protection of
the innermost sandbars is thus indispensable in a territorial
defense approach based on the consolidation of natural
dynamics through interventions that are flexible, easily
reversible, modifiable, and biodegradable. 

The local woodworking chain 
The wood to be used un soil bioengineering interventions
comes from forest management activities conducted both on
the mainland nearby (e.g. city parks and vegetation along bo-
dies of water) and the wooded areas of islands in the Lagoon.
The creation of a short woodworking chain creates both envi-
ronmental and economic advantages: the scraps of forest ma-
nagement activities become a resource that need to be
transported for short distances only at low cost and very little

pollution. The material is provided free of charge by both pu-
blic agencies like the Acque Risorgive Consorzio di Bonifica
and Istituzione Bosco e Grandi Parchi of the Venice Municipal
Authority and by local farmers. For the storage of the wood
and the production of the bundles, the Project envisions the
use of two worksites: one on the mainland at the Acque Ri-
sorgive’s Zuccarello pumping station, and the other in the La-
goon on Isola dei Laghi island, north of Mazzorbetto. The
Zuccarello pumping station worksite lies at the confluence of
the Rivers Zero and Dese in the Municipality of Marcon, and
most of the wood provided by Acque Risorgive comes from tree
management activities in the final 10 km of the River Zero. 

Most of the wood provided by Acque
Risorgive comes from tree
management activities in the final 
10 km of the River Zero.
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Interventions 
for the environmental renewal 

of the lower part of the River Zero



14 | lower part of the River Zero
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In the context of the "Plan for the prevention of the pollution
and decontamination of the waters of the drainage basin that

directly enter the Venice Lagoon” (Master Plan), Acque
Risorgive designed and implemented a series of low cost
environmental recovery interventions for the lower tract of the
River Zero with funding from the Veneto Region between 1999
and 2003. 
The works were conducted in the River’s final 10 km and
served the various objectives summarized below:
• the reduction of polluting nutrient loads carried into the

Venice Lagoon obtained by increasing the presence of
vegetation inside and near the riverbed to promote a natural
phytoremediation processes in the flood plains, the
wetlands, and in the newly-created buffer area;

• the reduction of the risk of flooding by widening the riverbed
section and increasing water containment volumes;

• the increase of biodiversity and the naturalistic and
landscape value of the river banks and riverbed by

reclaiming more areas for river use previously designated
to agriculture;

• enhancing recreation possibilities and the use of the
watercourse in complete respect of the ecological
complexity of the area in question.

The areas in which Acque Risorgive has implemented
interventions capable of increasing biodiversity along the
watercourse are indicated below, in particular the areas
affected by the introduction of trees and bushes, types of
vegetation that prior to such works were entirely absent along
the lower tract of the River Zero. The material recovered from
forestry management activities is recovered for use in soil
bioengineering works and the protection of the sandbars in the
Venice Lagoon.  

In the context of the "Plan for the prevention of the pollution
and decontamination of the waters of the drainage basin
that directly enter the Venice Lagoon” (Master Plan), 
Acque Risorgive designed and implemented a series of
environmental recovery interventions for the lower tract of
the River Zero between 1999 and 2003. 
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Trees along the river
North of the center of Marcon

North of the center of Marcon on the
orographic left bank of the River Zero
and inside the farm known as
Azienda Diana di Veneto Agricoltura,
stands a 30-hectare Tree Buffer
Area. This wooded area was created
through collaboration between Acque
Risorgive and Veneto Agricoltura
with the objective of obtaining
irrigated tree plantations which, by
means of natural phytoremediation
processes, might limit the addition of
nitrogen to the Venice Lagoon. The
area is also known as the Nicolas
Site after it served as the subject of
an environmental study in the
context of the European NICOLAS
(acronym for Nitrogen Control by
Landscape Structures in Agricultural
Environment) Research Project.

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Various rows of trees that today
completely fill the spacious shore
areas outside the banks of the river
have been planted at the Nicolas Site
in the areas between the River Zero
and the Carmason Shallow Waters
Collector. 
Inside the river-bed, in the area of the
bank closest to the water, a row of
trees and bushes was instead allowed
to grow spontaneously.

In the areas between the River Zero 
and the Carmason Shallow Waters Collector

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Woods of around 2 hectares with
prevalently naturalistic function were
created between the River Zero and
the northernmost section of the
Mestre Tangenziale (by-pass).

Between the River Zero and the northernmost 
section of the Mestre Tangenziale (by-pass)

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Trees are present also on the
riverbed in a continuous row with a
good prevalence of Black Alder
(Alnus glutinosa (L.) Gaertn.) 
along the border of the Oasi Cave at
Gaggio Nord, managed by LIPU (the
non-profit Italian Bird Protection
League).

Along the border of the Oasi Cave at Gaggio Nord

Quarto 
d’Altino

Laguna 
di Venezia

Marcon



25

20
03

20
16

20
03

20
16



26

The Gaggio Nord Oasi Cave reserve
occupies an area next to the bank of
the River Zero and is an area of
particular naturalistic value, and is
one of the 2,000 Forest Sites in the
Veneto (code IT3250016), a Site of
European Community Importance
(SIC), and a Special Bird and Animal
Protection Area (ZPS). Together with
the Venice section of the LIPU, 
Acque Risorgive has created a
number of woods close to the river
for a total surface area of 5 hectares.

In the area of the Oasi Cave at Gaggio Nord
next to the bank of the River Zero

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Where the River Zero flows under the
Venice-Trieste railway line, the
section of the riverbed has been
considerably widened to obtain a 
2.5-hectare basin that contributes to
increasing water containment
volumes and decreasing the outflows
to improve the hydraulic safety and
promote the water’s natural
phytoremediation processes. 
This basin known as “Lago Pojan” 
has been planted with tree species
that have permitted the growth of
dense and variegated vegetation all
along the perimeter.

Where the River Zero 
flows under the Venice-Trieste railway line

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Three lowlands connected to the
Carmason Shallow Waters Collector
for a surface area of 5,000 m2 were
created immediately downstream
from the provincial road between 
San Liberale and Quarto d’Altino near
the left bank of the River Zero. 
Small hygrophilous woods that come
to be flooded during both flooding
events and the irrigation period were
created inside the lowlands.

Downstream from the provincial road 
between San Liberale and Quarto d’Altino

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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During these widespread
environmental renewal interventions
on the river, certain sections of the
old riverbanks were conserved inside
the riverbed and used to form islands
with trees to further increase
biodiversity.

The sections of the old riverbanks 
were conserved inside the riverbed

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Tree formations both inside and
outside the banks are also present at
the Carmason Shallow Waters
Collector (pumping station) in Quarto
d’Altino and near the floodgate on the
River Zero; these latter were planted
partially by the Acque Risorgive and
partially by private parties.  

At the Carmason Shallow Waters Collector
in Quarto d’Altino

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Along the River Zero’s final 3
kilometers, the widening of the bed
has permitted the widespread
creation of flood plains, the shaping
of which at different heights has
brought about a greater variety of
vegetation in the riverbed, both
among helophyte species (grasses
and other plants typical of marshes)
and trees. 
Various private tree plantations
created as a form of obligatory
compensation for the use of 
sub-irrigation systems with tubular
drainage are also present outside the
banks.

Along the River Zero’s final 3 kilometers

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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At the confluence of the Zero and
the Dese Rivers, a triangular
shaped lowland zone outside the
banks was planted with around half
a hectare of trees. These small
woods are connected to an avenue
that runs along the cycling/hiking
route that continues along the River
Dese and the Santa Maria Canal for
little more than one kilometer.

At the confluence of the Zero and the Dese Rivers

Quarto 
d’Altino

Laguna 
di Venezia

Marcon
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Using wood materials
for soil bioengineering



The presence of trees near the tops of the banks can be easily
avoided by regularly cutting the vegetation on the upper part of the
embankment (1 or 2 interventions per year are sufficient). 

44
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Managing tree formation:
selective felling 

Localized annual interventions 

These interventions are based on reports from Consortium
personnel who inspect watercourse banks during the planned
mowing of the grass. These inspections identify:

• Plants that obstruct the transit of maintenance vehicles
along river banks. The presence of trees near the tops of
the banks can be easily avoided by regularly cutting the
vegetation on the upper part of the embankment (1 or 2
interventions per year are sufficient). In some sections, the
banks of the River Zero reach and even exceed 10 meters in
width at the top, and also feature an external protective
embankment of variable dimensions that reach 30 meters.
This permits the creation of rows of trees also in areas
adjacent to routes used by the Consortium. The uneven
growth of trunks of certain plants alongside the rows closest
to the maintenance vehicle routes may obstruct transit and

for such reason certain examples must be felled.  

• Branches that interfere with the passage of personnel and
motor vehicles. Branches are pruned using cutting tools;
the use of flail mowers is avoided as much as possible.
Branches pose problems when trees reach a certain size
but are still not big enough to permit the transit of vehicles
beneath their canopy. In this case, focused preventive
interventions are made on single plants to raise their
canopy and avoid cutting their larger branches in the future.
Flail mowers are instead used whenever the vegetation cut
cannot be recovered to make bundles or other soil
bioengineering purposes and continuous rows of rapidly-
growing bushes must be contained at the same time.
Generally, these are plants that generate many slender
branches that are particularly suited to this type of
intervention (e.g. Brambles – Rubus Sp., Willow - Salix sp.,
Dogwood – Cornus sanguinea).
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Identification of plants that bend excessively towards the
water and bushes that obstruct the regular outflow of
waters and create accumulations of floating material. 

• Plants that bend excessively towards the water and bu-
shes that obstruct the regular outflow of waters and
create accumulations of floating material. 
The frequency of these operations varies according to the
width of the riverbed. Wherever the body of water is wide,
the presence of this type of plant is not an issue. 

• Trees that are dead but still standing, dried shoots, thick
trunks and branches broken by atmospheric events.
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Identification of trees that are dead but still standing, dried
shoots, thick trunks and branches broken by atmospheric
events.

Periodic thinning (every 8 - 12 years)

Widespread thinning operations are planned with frequencies
adjusted as required by need. During such thinning, the plants
to be cut are carefully selected as follows:

• Short-lived plant species, softwood (e.g. Willow - Salix sp.,
Black poplar - Populus nigra), of size and age deemed
dangerous if they fall, also regarding the section of the course
of water.

• Plants planted with closely spaced layouts, to guarantee
faster coverage of the soil. With the growth of high trees
and contact with canopies that even when mature would
occupy the same height, selective thinning may be
required.

• Plants and shoots with no future, due to problems related
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to sanitation or ageing

• Plants of slow or uneven development that interfere with
the growth of more promising plants.

• Branches that might obstruct the outflow of water or
transit on top of the riverbanks over time.

• Plants of allochthonous species (e.g. False Acacia - Robinia
pseudoacacia, Plane - Platanus sp., American Maple - Acer
negundo, False Indigo Bush - Amorpha fruticosa, Ailanthus
- Ailanthus altissima, ornamental species). 
Allochthonous species are those introduced either
accidentally or intentionally by Man into geographical areas
that differ from those of their origin. The most invasive
species develop very rapidly and tend to form widespread
and dense single-species populations, and even after they
have been cut, resume repopulating vigorously. Species like
these impoverish a river’s biodiversity and undermine the
typical equilibrium. Containing these species is not easy,
but avoiding clear cutting (the cutting of the entire surface)
and protecting single autochthonous plant species can

permit the reduction of the development of undesired
species over time, together with selective shading and
competition.

• Plant species that come from other environments. These
species are included in Italian flora but do not fit in with
plains-repair ecosystems due to environmental conditions
that differ widely from their ecosystems of origin (in terms
of climate, soil humidity, altitude, etc.). One good example
of this type of species is offered by conifers like firs (Picea
sp. e Abies sp.) and pines (Pinus sp.). Although they are
not usually invasive or detrimental to biodiversity, they are
plants that cannot develop optimally and thus risk locally
altering the conditions of plant equilibrium typically
present along the riverbank.
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Inspection

Inspection is conducted to identify:
• the general criteria of intervention
• the intensity of cutting in single areas
• the presence of non-autochthonous species and the den-

sity of their populations

1st manual power saw intervention 

The 1st manual intervention consists of:
• light pruning
• thinning in areas inaccessible to mechanized vehicles (for

the protection of formations of naturalistic value)
• apertures to enable access to the trunk-cutter.

The organization of thinning interventions 
and equipment

Manual power saw interventions 
of light pruning, thinning in areas 
inaccessible to mechanized vehicles, 
apertures to enable access to the trunk-cutter.
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The trunk-cutter is equipped with a gripper that can grasp
just one single trunk or several shoots together (shrubs and

trunk) and then the making of a clear cut. 
Once the cut has been completed, the plant can be lifted and
positioned on the ground, always with the use of the gripper
and with the possibility to perform also rotary movements.

Cutting with trunk-cutters

For the cutting of single-trunk trees, single shoots or re-growths
of the same tree base and as for the cutting of tufting shrubs
(with branches that grow from the base of the main trunk),
Acque Risorgive uses a trunk-cutter mounted on an excavator.
The trunk-cutter is equipped with a gripper that can grasp just
one single trunk or several shoots together (shrubs and trunk)
and then the making of a clear cut. Once the cut has been
completed, the plant can be lifted and positioned on the ground,
always with the use of the gripper and with the possibility to
perform also rotary movements. The cutting capacities of the
various models of trunk-cutter range from a few cm to 40-50
cm according to species (hardwood/softwood). This is therefore
versatile equipment that reduces the need for manpower and
permits the rapid cutting and positioning of the material, with
the additional advantage of permitting on many occasions the
preservation of the surrounding plants and significantly limiting
the considerable damage that would be done by manual cutting.
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Once the plants have been cut down and positioned along 
the embankment, they are stripped of their branches and cut 
to the size required to obtain posts di 3-4 m long of varying
diameter, from a minimum 7-8 cm to a maximum 20 cm. 
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The brushwood obtained from the preparation of posts and
the branches derived from thinning and pruning operations
are separated from the post fabrication timber. 
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2nd manual power saw intervention

Once the plants have been cut down and positioned along the
embankment, they are stripped of their branches and cut to
the size required to obtain posts di 3-4 m long of varying
diameter, from a minimum 7-8 cm to a maximum 20 cm. 
The posts are used to fasten the bundles at the edges of the
sandbars and their diameter may vary as required, Bundles
can be of varying consistency (e.g. composed of different
layers of bundles placed one atop the other) or subjected to
stress of differing intensity. Similarly, different-sized posts can
be used as required by needs related to transport, the difficulty
of their being sunken into the ground, or the conditions of
access to areas of intervention in the Lagoon. In most cases,
posts of 12-14 cm diameter are used, but the variety of use
and dimension permits scrap and the waste of material to be
reduced to a minimum. The brushwood obtained from the
preparation of posts and the branches derived from thinning

and pruning operations are separated from the post
fabrication timber and transported to the Zuccarello
pumping/drainage station worksite (San Liberale di Marcon)
where it can be processed into bundles.

The brushwood obtained from the preparation of posts
are transported to the Zuccarello pumping/drainage 

station worksite (San Liberale di Marcon) 
where it can be processed into bundles.  
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The material to be sent to the bundles worksite is loaded and transported on
trucks with a 200-quintal load bed equipped with a 12-m jib crane (with a
maximum lifting capacity of 15 quintals) that can also be fitted with a fork for the
loading of the brushwood and a gripper for the trunks.
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Organizing loading and transport 

At the moment of cutting, the posts and brushwood are
distributed along the riverbank in separate stacks. The
material to be sent to the bundles worksite is loaded and
transported on trucks with a 200-quintal load bed equipped
with a 12-m jib crane (with a maximum lifting capacity of 15
quintals) that can also be fitted with a fork for the loading of
the brushwood and a gripper for the trunks. 
Given the dimensions of the watercourses managed by Acque
Risorgive, in most cases this type of vehicle permits loading
operations to be performed from the top of the riverbank.
Whenever the truck has trouble transiting the riverbank, as
happens during periods of high rainfall or whenever the wood
has been cut and stacked in hard-to-reach flood plains, the use
of smaller vehicles to be loaded by hand can be evaluated. This
solution is adopted only in particular cases, such as when
continuity of work at the bundles worksite must be ensured or
whenever the schedule of work to be performed cannot be
changed. Once the use of a smaller work vehicle has been
selected, a decision may be made based on convenience and
distance as to whether to transport all the material to the
worksite in this way, or to instead leave piles of posts and
branches at pick-up points that are easily accessible by trucks
(e.g. at the side of the nearest paved road).    

Transporting material “as is”

Under certain circumstances, the material obtained after
thinning cannot be processed directly onsite immediately after
cutting but is transported “as is” to bundles worksite. This
procedure is preferable when the selective felling of the trees
takes place in areas that can be easily reached by truck but at
the same time does not provide sufficient space to organize
on-site sawing and the branch-stripping (e.g. steep riverbanks
or thick woods with limited space for maneuver even at the
edges). In this case, only a rough stripping is performed when
loading once the branches have been secured to the truck’s
crane solely for to reduce the material to a transportable size.
The cutting of the branches, the sorting of the material, and
the production of posts then takes place at the bundles
worksite, and is usually performed by the same personnel that
produces and positions the bundles in the Lagoon. 
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Once the use of a smaller work vehicle has been selected, a decision 
may be made based on convenience and distance as to whether to transport 
all the material to the worksite in this way, or to instead leave piles of posts 
and branches at pick-up points that are easily accessible by trucks 
(e.g. at the side of the nearest paved road).
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Under certain circumstances, the material obtained after thinning 
cannot be processed directly onsite immediately after cutting but is transported
“as is” to bundles worksite. In this case, only a rough stripping is performed
when loading once the branches have been secured to the truck’s crane solely 
for to reduce the material to a transportable size.
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Species 
utilized

Oak

Narrow leaf ash

Black Poplar

White Willow Gray Willow

Dogwood

Field Elm

White Poplar

Black alder
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English name:          BLACK ALDER 
Latin name:             Alnus glutinosa (L.) Gaertn

Shape:                           Tree, grows to 25 m. 

Distribution:            Present throughout Italy, this species forms woods and shrubbery 
                           along watercourses and in soil rich in organic substances.
                           Altitude: 0 – 800 m.

Leaf:                               Viscous (especially when young) 6-10 cm in diameter with dentate
                           edges and truncated or blunt apexes.

Flower:                    Begins developing in winter before the leaves. Male pendulous catkin
                           flowers 6-12 cm, Female flowers with shorter catkins of 1-3 cm, both 
                           grouped in 3-8 catkins.

Fruit:                              Small cones (similar to pine cones) 2 cm in size containing seeds 
                           with tight wings that stay on the plant for months.

Lifespan:                 50–60 years, rarely 100.

Production of:

Posts                              Posts made of alder wood can be of excellent quality provided they are
                           totally submerged in water because this wood is much lighter and 
                           more fragile when exposed to air. The foundation posts used for the 
                           Bridge of Rialto (nearly 12,000 posts), as are most of the buildings in 
                           Venice, were made of Alder wood. 

Bundles                        As for the trunks, also the branches are more useful for the creation 
                           of bundles that will remain constantly under water. 
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English name: DOGWOOD
Latin name: Cornus sanguinea L. 

Shape: Primarily a bush with reddened younger branches, more rarely 
reaching the size of a small tree 2–6 m high.

Distribution: Present throughout Italy, in mixed broadleaf tree forests, in humid  
areas and among trees and shrubs along watercourses. This is a 
pioneer species, one of the first to colonize abandoned terrain. 
Altitude: 0–1,300 m.

Leaf: Opposing and elliptical in shape, 6–8 cm, long with characteristic  
arcuate veining, red in color in Autumn.

Flower: White in color at the ends of branches grouped in umbels (clusters)
of 4–5 cm diameter.

Fruit: Spherical, 5– 8 mm, blackish in color, edible, but bitter.

Lifespan: 30–50 years.

Production of:

Posts This is a shrub or small tree with trunks that are often twisted and 
small in diameter that do not usually permit the creation of posts
useful to make bundles. The wood from this species is very hard; 
the scientific name “Cornus” is derived from this characteristic.

Bundles Young plants form many branches that leave the soil with elasticity  
that suits them to the creation of both bundles and bindings. 
In adult age, the plant develops a more irregular canopy with more 
contorted branches that are less suited to forming compact 
bundles.  
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English name:          NARROW LEAF ASH
Latin name:             Fraxinus angustifolia Vahl

Shape:                           Tree, grows to a height of 15 m (rarely to  25 m). 

Distribution:            Present throughout Italy but rarer and sometimes even absent from
                           parts of Northern Italy; grows in moist forests, marshes, and along 
                           bodies of water.
                           Altitude: 0–1,000 m.

Leaf:                               Closed grouped imparipinnate leaves formed of from  5 to 7 (13)  
                           segments (“leaves”) that are closely lanceolate with serrated margins.

Flower:                    Scarcely showy, grouped in dense panicles; the flowers appear 
                           before flushing and have purple or violet colored anthers.

Fruit:                              Achene (samara) with a long wing and a single fruit, which stays 
                           on the branch for a long time even into winter.

Lifespan:                 Up to 100–150 years.

Production of:

Posts                              The wood of this species is high quality (hard, resistant, flexible)
                           and can be used to excellent posts and stakes.

Bundles                        The branches are not always straight and may vaunt even marled
                           sinuosity, and for such reason they are not always suited to making 
                           compact bundles.  
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English name:          WHITE POPLAR
Latin name:             Populus alba L.

Shape:                           Tree, up to 30–35 m high.

Distribution:            Present throughout Italy, in wetlands and floodable areas and along
                           water courses, also along the coast.
                           Altitude: 0–1,000 m.

Leaf:                               The top is dark green; the bottom is white and wooly. The stalk is long
                           and the leaf has large lobes.

Flower:                    Male and female flowers on different plants (dioecious species).  
                           Male catkins are 8–10 cm long; female catkins are much shorter.

Fruit:                              In capsule form, with numerous seeds with long, cottony hairs.

Lifespan:                 Up to 200 years.

Production of:

Posts                              One single specimen of this species can provide numerous straight
                           posts of variable size, but the wood is soft and are less durable than 
                           those made of other species of wood.

Bundles                        Very common along water courses, the species is also well represented
                           inside the Venice Lagoon due to its capacity for adapting to brackish 
                           environments. White Poplar trees – especially young specimens – form 
                           extremely large and ramified canopies, and can supply large quantities 
                           of high quality branches.
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English name:          BLACK POPLAR 
Latin name:             Populus nigra L.

Shape:                           Tree, up to 30 m high. 

Distribution:            Present throughout Italy along water courses and wetlands,  
                           even on gravelly terrain.
                           Altitude: 0–1,200 m.

Leaf:                               Ovate – triangular, acuminate, glabrous and evenly serrated  
                           at the edges.

Flower:                    Male and female flowers on different plants (dioecious species). 
                           Female catkins are of 10–15 cm long, male catkins are thicker and 
                           shorter (4–9 cm).

Fruit:                              In capsule form with tiny seeds provided with silky white hairs 
                           that foster dissemination by wind.

Lifespan:                 Up to 90–100 years.

Production of:

Posts                              As with the White Poplar, one single specimen of this species 
                           can provide numerous straight posts. The soft, light wood is easy to 
                           transport over sandbars that are harder to reach but the posts are less 
                           durable than those made of other species of wood.

Bundles                        The Black Poplar forms a very large ramified canopy. Its branches are
                           flexible and suited to the creation of good quality bundles. 
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English name:          OAK
Latin name:             Quercus robur L.

Shape:                           Tree, up to  50 m high (more commonly 30–35 m). 

Distribution:            Present in all Northern-Central Italian regions in fertile plains  
                           with high phreatic zones where crops have by now replaced oak forests 
                           and the species is represented mostly by isolated examples.  
                           Altitude: 0–800 m.

Leaf:                               12–13 cm long, with rounded apex and 4–6 rounded lobes for side.
                           The stalk is no longer than 1 cm. 

Flower:                    Pendulous male catkins formed by 10–12 female flowers in short  
                           spikes at the end of the twigs.

Fruit:                              Acorns in groups of 2–3 from a stalk 2–5 cm long.

Lifespan:                 May exceed 500 years.

Production of:

Posts                              This oak produces wood of excellent quality: hard, heavy, and  
                           long-lasting even in water due to the high amount of tannins, which 
                           resist putrefaction. Posts made with this wood are among the very 
                           best. The oak used to create the bundles is not taken from 
                           maintenance work along the River Zero (where the few remaining 
                           examples are protected) but from trimmings taken from recent 
                           plantations.

Bundles                        Oak is heavy but offers good elasticity. When not overly twisted,
                           the branches are also used to make bundles.  



English name:          WHITE WILLOW
Latin name:             Salix alba L.

Shape:                           Tree, up to 20 m high.

Distribution:            Present in all Italian regions along watercourses and in humid areas,
                           also frequently submerged.  
                           Altitude: 0–1,200 m (rarely 1,600 m).

Leaf:                               Serrated, 5–15 cm long, 1–2 cm wide, with silver/gray bottom
                           due to the dense presence of silky hairs. 

Flower:                    Male and female flowers on different plants (dioecious species).  
                           Male catkins are 6–7 cm long with 2 stamens and yellow anthers; 
                           female catkins are 4–5 cm long. 

Fruit:                              A conic capsule up to 6 mm long with cottony seeds.

Lifespan:                 Rarely exceeds 50 years.

Production of:

Posts                              Lightweight wood that is easy to transport, not very durable, 
                           but which provides posts for bundles of discreet quality.

Bundles                        The White Willow is a rapidly-growing species with elevated re-growth 
                           capacity well suited to the production of fresh bundles. The smaller 
                           branches are fragile and not suited to binding while the larger ones are 
                           generally more flexible and can be used for seasoned bundles.   
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English name:          GRAY WILLOW
Latin name:             Salix cinerea L.

Shape:                           Shrub, grows to 6 m.

Distribution             Found throughout Italy along watercourses and in humid woods  
                           that may even be under water for extended periods.  
                           Altitude: 0–1,000 m.

Leaf:                               Oval-lanceolate with irregularly dentate margin 5–10 cm long;
                           dark green color on the top; gray in color on the bottom. 

Flower:                    Male and female flowers on different plants (dioecious species)  
                           that bloom before flushing; male catkins are initially silver in color and  
                           5 cm long; female catkins are  6–9 cm long. 

Fruit:                              The fruit is a capsule up to 1 cm long with cottony seeds.

Lifespan:                 Short-lived species.

Production of:

Posts                              This species usually assumes a bulbous bearing with its main trunks,
                           which start from the root and rarely grow thick enough to use as posts.

Bundles                        Gray Willow shrubs often have very dense, verdant branches with
                           a thick and irregular canopy that thins only in advanced age. This plant 
                           provides large quantities of branches suited for the creation bundles. 
                           The wood is light, not very durable, but fairly strong. 
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English name:          FIELD ELM
Latin name:             Ulmus minor Mill.

Shape:                           Capable of growing to 30 m (even 40 m in optimum conditions).

Distribution:            Present throughout Italy, from dry hillside forests of "roverella”  
                           oak to oak woods in the plains, but always where soil humidity 
                           conditions are best. Prefers clayey soil but capable of discreetly 
                           adapting to brackish environments as well.  
                           Altitude: 0–1,200 m.

Leaf:                               5–8 cm long, with a rough top side, a profoundly dentate margin, 
                           and a small, highly asymmetrical base. The leaves at the apex are 
                           always larger in size. 

Flower:                    Hermaphrodite, in purple-red clusters that appear prior to flushing 
                           from the end of February to the start of April depending on altitude.

Fruit:                              Round samaras with wings of 2.0–2.5 cm size. 
                           The seed is stored in the top half of the samara.

Lifespan:                 May reach 400–500 years.

Production of:

Posts                              This rapidly-growing species is very common along courses of water  
                            and provides posts of excellent quality which once submerged in water 
                            guarantee long duration. The Field Elm is one of the species that is 
                            preserved and encouraged along the River Zero however, due to its 
                            tendency to form dense copses, it sometimes requires thinning. 

Bundles                        Field Elms grow considerably each year with thick canopies filled with
                            branches and the capacity to generate numerous shoots from the roots. 
                            This species provides large quantities of branches for the creation of 
                            bundles of elastic and resistant wood. 
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