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Abstract
This contribution aims at reviewing main applications of mass-balance and trophodynamic models for representing marine food webs in
the Mediterranean Sea. This review allows evidencing the potential of these tools for an ecosystem approach to several human impacts
and provides insights on future directions of research.
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Mass-balance and trophodynamic models are used worldwide for describ-
ing marine food webs and studying ecosystem structure and functioning.
In particular, Ecopath with Ecosim (EwE) enables to integrate large body
of data and information in a coherent description of marine food webs and
allows the study of direct and indirect anthopogenic impacts on ecosys-
tems [1]. Therefore, although developed for understanding impacts of
fishing activities, EwE represents a valuable tool for the theoretical anal-
ysis of food webs and for applying an ecosystem approach to different
anthropogenic impacts [2]. Accordingly, several EwE applications have
been developed in the Mediterranean Sea.

Mass-balance Ecopath models have been largely used to explore the
trophic structure and apply network analysis at different scale on coastal
and shelf areas. In the Venice Lagoon (Italy), Ecopath models were used
to describe the trophic structure [3], to compare food webs of two habi-
tats thus providing evidence of the high maturity of seagrass meadows
[4] and to compare the same system through time evidencing the stress
induced by a new fishery [5]. In the Orbetello Lagoon (Italy), the key
role of cormorants and the decrease of eutrophication level were assessed
by comparing mass-balance models for two different years [6]. Food
web models for the Adriatic Sea [7] and the South Catalan Sea [8] al-
lowed to evidence ecosystem effects induced by fishing through analysis
of synthetic indices and cross-system comparison of standardized models
enabled to examine differences between ecosystems [9-10] and ecosystem
effects of protection [10]. An EwE model was also developed for the Gulf
of Calvi [11] to place fishing within the ecosystem context and examine
indirect effects of fishing and, analogously, a dynamic application to the
Black Sea allowed exploring trophic cascade driven by fishing [12]. A
mass balance model explored the energy flow controls of the Miramare
Marine Protected Area [13] and a spatial one assessed the effectiveness of
MPAs of different sizes in the North Adriatic Sea [14].

Few cases explore the effects of environmental forcings on ecosystem
dynamics [8, 11, 14, 15] because of the general lack of time series of bio-
logical data long enough for the validation of time-dynamic simulations.
Nevertheless, mass-balance Ecopath models proved to be a good basis for
linking structure to dynamics and for identifying keystone species within
food webs [16]. These models also gave basis for defining a new measure
of ecosystem effects of fishing that has been applied extensively to land-
ings data and models output in the Mediterranean Sea [17-18]. Moreover,
trophic flows estimated by Ecopath permitted the direct coupling with
ecotoxicological information thus providing a realistic representation of
the bioaccumulation of organic pollutants in the food web, as in the Venice
Lagoon case study [19].

Future research would benefit from the generalization of this methodology
to the Mediterranean basin, through the development of new case studies
(especially in the eastern part) and the standardized comparison of existing
models. Moreover, fitting models to time series of data for their validation
should be a priority, as well as the application of spatio-temporal dynamics
for capturing ecosystem features and patterns. Finally, the assessment of
uncertainty of model inputs and propagation of errors to results should be
considered of overwhelming importance.
10. Libralato S., Coll M., Santojanni A., Solidoro C., Arneri E. and
Palomera I., 2005. Comparison between trophic models of protected and
fishing areas for an ecosystem approach to fisheries in Adriatic Sea. ICES
CM 2005/BB: 11.
11. Pinnegar, J. K. and Polunin N. V. C., 2004. Predicting indirect ef-
fects of fishing in the Mediterranean rocky littoral communities using a
dynamic simulation model. Ecol. Model., 172 (2-4): 249-268.

12. Daskalov G. M., 2002. Overfishing drives a trophic cascade in the
Black Sea. Mar. Ecol. Prog. Ser., 225: 53-63.
13. Libralato S., Tempesta M., Solidor, C. and Spoto M., 2006. An
ecosystem model applied to Miramare natural Marine Reserve: limits,
advantages and perspectives. Biol. Mar. Med., 13 (1): 386-395.
14. Zucchetta M., Libralato S., Granzotto A., Pranovi F., Raicevich S. and
Torricelli P., 2003. Modelling approach for the evaluation of the efficacy
of MPA in the Northern Adriatic Sea. In: E. Özhan (Editor), MEDCOAST
03: 433-443.
15. Coll M., Palomera I., Tudela S. and Sardà F., 2005. Assessing the
impact of fishing activities and environmental forcing on a Northwestern
Mediterranean ecosystem along the last decades of intense exploitation.
Advances Marine Ecosystem Modelling Research, Plymouth Marine Lab-
oratory, UK: 148.
16. Libralato S., Christensen V. and Pauly D., 2006. A method for iden-
tifying keystone species in food web models. Ecol. Model., 95 (3-4):
153-171.
17. Tudela S., Coll M. and Palomera I., 2005. Developing an opera-
tional reference framework for fisheries management on the basis of a
two-dimensional index of ecosystem overfishing. ICES J. Mar Sci, 62(3):
585-591.
18. Libralato S., Coll M., Tudela S., Palomera I. and Pranovi F., 2005.
Quantifying ecosystem overfishing with a new index of fisheries’ impact
on marine trophic webs. ICES-CM 2005/M: 23.
19. Carrer S., Halling-Sorensen B. and Bendoricchio G., 2000. Modelling
the fate of dioxins in a trophic network by coupling an ecotoxicological
and an Ecopath model. Ecol. Model., 126: 201-223.

References
1 - Christensen V. and Walters C.J., 2004. Ecopath with Ecosim: methods,
capabilities and limitations. Ecol. Model., 172, 109-139.
2 - Browman H. I. and Stergious K. I., 2004. Perspectives on ecosystem-
based approaches to the management of marine resources. Theme section.
Mar. Ecol. Prog. Ser., 274: 269-303.
3 - Carrer S. and Opitz S., 1999. Trophic network model of a shallow
water area in the northern part of the Lagoon of Venice. Ecol. Model.,
124: 193-219.
4 - Libralato S., Pastres R., Pranovi F., Raicevich S., Granzotto A., Gio-
vanardi O. and Torricelli P., 2002. Comparison between the energy flow
networks of two habitat in the Venice lagoon. P.S.Z.N. Mar. Ecol., 23:
228-236.
5 - Pranovi F., Libralato S., Raicevich S., Granzotto A., Pastres R. and Gio-
vanardi O., 2003. Mechanical clam dredging in Venice lagoon: ecosystem
effects evaluated with trophic mass-balance model. Mar. Biol., 143: 393-
403.
6 - Brando V.E., Ceccarelli R., Libralato S. and Ravagnan G., 2004. As-
sessment of environmental management effects in a shallow water basin
using mass-balance models. Ecol. Model., 172, 213-232.
7 - Coll M., Santojanni A., Arneri E., Palomera I. and Tudela S., 2006a.
An ecosystem model of the Northern and Central Adriatic Sea: analysis
of ecosystem structure and fishing impacts. J. Mar. Syst., accepted.
8 - Coll M., Palomera I., Tudela S. and Sardà F., 2006b. Trophic flows,
ecosystem structure and fishing impacts in the South Catalan Sea, North-
western Mediterranean. J. Mar. Syst., 59: 63-96.
9 - Coll M., Shannon L. J., Moloney C. L., Palomera I. and Tudela S.,
2006. Comparing trophic flows and fishing impacts of a NW Mediter-
ranean ecosystem with coastal upwellings by means of standardized eco-
logical models and indicators. Ecol. Model., 198: 53-70.

451

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.tcpdf.org

