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In conclusion, the application of this mass balance model contributes greatly to the
knowledge of the marine food web structure and functioning of the GoC and may
therefore be useful for monitoring progress toward the GES under the MSDF.
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Model type Indicators and outputs from EwE Objective Scale Type and Source

Mass balance
Ecological Network indicators, Trophodynamic indicators, TLs, Trophic flows, 
Keystone species, Matrix Trophic Impact, Ecosystem indicators

Food web structure
Ecosystem functioning
Fishing impacts

Annual
Ecopath model (EwE)
Torres et al. (2013)

The Marine Strategy Framework Directive (MSFD) 

(EU Directive 2008/56/EC) aims to achieve Good 
Environmental Status (GES) of the European waters by 2020 

in the context of an ecosystem approach (linking 

environmental protection to sustainable use)

11 Descriptors 
associated to specific 

criteria and 

indicators

Descriptor 4 (D4) addresses the food 
web structure and energy transfer 

between different components of the marine 
ecosystems

Ecopath Model
(EwE 6.1.)

(www.ecopath.org)

i: functional group
ICES IXa

2. Selection of predators1. Trawling surveys in 
GoC (ARSA)

3. Data collection 
(length, weight, sex and 

maturity stage)

4. Emptiness of the 
stomach content

5. Identification and 
quantification of each 

prey item

6. Volume measurement 
using a trophometer 

(Olaso, 1990)

1. Olaso (1990). Distribución y abundancia del megabentos invertebrado en
fondos de la plataforma cantábrica. Publicaciones Especiales del Instituto
Español de Oceanografía, 5: 128 pp.
2. Torres et al (2013). Food-web structure of and fishing impacts on the Gulf
of Cadiz ecosystem (South-western Spain). Ecological Modelling 265, 26-44.
3. EU Directive 2008/56/EC of the European Parliament and of the Council of
17 June 2008: Establishing a framework for community action in the field of
marine environmental policy (Marine Strategy Framework Directive).

D4 indicators currently under discussion
Large Fish 
Proportion

(RT-LFI)

Marine Trophic
Index

(RT-MTI) 

Lifeform of 
plancton functional

groups
(HP/RT-Lifeform)

Phytoplankton
production

(RT-fito)

Biomass and 
distribution of 
zooplankton

(RT-zoo)

Abundance of 
seabirds

functional
groups

(AV/RT-abu)

DATA  REQUIREMENTS AND SOURCESII MASTER EQUATIONS OF EwE

1. PRODUCTION (Pi) = Predation  
+ fishery catches (Yi)
+ biomass accumulation (BAi)
+ net migration
+ other mortality (M0)

2. CONSUMPTION (Qi) = Production (Pi)
+ respiration (Ri) 
+ unassimilated food (Ui) 

The most 
efficient trophic

transfer from TL 3 
to 4

Flows to detritus 
mainly originated 

from TL 2

Dominance of the 
pelagic fraction

Biomass of each 
functional group: 

INDICATOR used in 
the initial assessment 
of the environmental 

status of the GoC
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Pelagic habitat Demersal and benthic habitats Fig. 3. Flow diagram of the
GoC food web using a mass
balance model (Ecopath). The
size of each square is
proportional to the biomass
of each of the 43 functional
groups (Torres et al. 2013)

Significant 

role

Fig 1. Study area: Gulf of Cadiz (GoC)

Fig 2. Methodology used to characterize the food web structure of the Gulf of Cadiz ecosystem based on stomach content analyses.

Main flows originated 
from the groups at the 
base of the food web 

Useful information for future D4 indicators
References

Overall results

•The relatively low omnivory index suggested that the GoC food web is rather linear.

•Network analysis and ecosystem indicators defined the GoC as a relatively immature
and a notably stressed ecosystem.

Strong 
benthic-
pelagic 

coupling

Keystone species
Main preys (abundance)
Main preys (volume)

B (Biomass) t∙km-2 Surveys

P/B (Production/Biomass) year-1 Empirical equation

Q/B (Consumption/Biomass)year-1 Empirical equation

EE (Other Mortality) Proportion Estimated by EwE

Diets Proportion Stomach contents (Fig 2)

Catches t∙km-2∙year-1 IEO Database

http://en.wikipedia.org/wiki/File:EwE6Logo_Transparent.png
http://en.wikipedia.org/wiki/File:EwE6Logo_Transparent.png

