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Abstract

A first attempt to quantify the contribute of the Manila clam (Ruditapes philippinarum) to the secondary production of the benthic
compartment of the lagoon of Venice is described. The potential exploitable production, based on available data about the clams
distribution and annual catches, has been estimated on a spatial basis within the main fishing grounds and compared with experimental
data about the secondary production of the macrobenthic community of the lagoon, recorded in areas not interested by the clam

harvesting activity.
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Introduction

As previously described by other authors [1], the introduction of the Manila
clam - Ruditapes philippinarum (Adams & Reeve,1850) - in the lagoon of Venice
and the subsequent demographic explosion directly affected the ecosystem
functioning. Among the other effects, an increase of the benthic compartment
production has been recorded, as reflected by the 40000 tons of catches per year
reported at the end of the last century. Therefore, the voluntary introduction of
the Manila clam represented the most successful event for the Italian shellfish
aguaculture and, at present, Italy results to be the main clam producer in
Europe. For this reason, this species can represent a good model to analyse
ecological effects related to an alien species introduced for commercial purposes
in amarine ecosystem. The aim of the paper is to use the secondary production
as a proxy to assess the effects on ecosystem functioning due to the non-native
species, Ruditapes philippinarum. By using available data from different
sources, the clam potential exploitable production, for each one of the main
fishing grounds, has been estimated on a spatial basis and compared with
secondary production estimates for the macrobenthic community,
experimentally obtained for different areas of the lagoon.

Material and methods

In the context of the present situation, characterized by local administrations
efforts to enforce the management policy, alocating resources and fishermen in
small portion of the lagoon, alack of reliable and well structured databases about
Manila clam have been recorded. To estimate the potential exploitable
production on a spatial basis, the most recent biomass density data collected
within the main fishing grounds [2, 3, 4,] were used as proxy for production
distribution. Biomass values (wet weight, g-m?2) for each area were
interpolated by using ordinary kriging on a 10 m square cells grid, after fitting
the best model on the experimental variogram, using the ‘gstat’ library [5] of R
software packages. For each area, a relative biomass index was then computed
by dividing biomass of each cell by the total biomass of the area. The
production distribution in each area was obtained by multiplying the annual
production for the area by the relative biomass index. Estimated production
values, transformed in ash free dry weight, were finally interpolated on a 100 m
square cells grid. This interpolation was used to estimate the contribute of the
Manila clam to the production of the benthic compartment by using, as
reference, the mean value of 27.5 g AFDW m2 y-1, recorded in areas outside
clam fishing grounds and outside seagrass meadows [6].

Results and discussion

Obtained results highlight a significant contribution (from 1 to 4-5 times the
value recorded outside the fishing grounds) of the Manila clam to the benthic
compartment secondary production (Fig. 1). This could find explanation in
terms of an optimization of the resources exploitation, as suggested by the
bentho-pelagic coupling increase. The Manila clam is, indeed, characterized by a
general ‘rusticity’. Moreover, in the fishing grounds the population is
maintained in the‘young phase’ (with high r values) by the fishing activity
itself. Finaly, the presence of positive feedbacks with the fishing activity, due
to the re-suspension of organic matter from the sea-bottom, has been described
[7]. Estimates here presented, allowed for a first quantification of positive
effects of the Manila clam on goods and services of the Venice lagoon, which in
some way, represent the other side of the medal when assessing the global effect
of non-native species on the ecosystem

functioning.
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Fig. 1. Contribution of the Manila clam to Secondary Production of the benthic
compartment. Data are expressed as percentage referred to the mean production
experimentally recorded outside the clam fishing grounds
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