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Chapter 14
Assessing the interaction between cormerants
and fisheries: the importance of fish

A. CARPENTIER¥, .M. PAILLISSON and L. MARION
[niversité de Rennes 1, UMR Ecobio 6553, Av. du GI Leclere, Rennes, France

Abstract

The inter-relationships between the fishery and the largest breeding colony of cormorants,
Phalacrecorax sp., in France on the fish community of a shallow freshwater ecosystem

Lake Grand-lieu) were examined over a 10-year period. During the study period an
increase in the importance of cyprinids in the fish community was observed. This was
linked to increased eutrophication of the lake and a new management regims for the spring
water level, notably a rise in water depth on adjacent marsh grasslands since 1996, which
favonred cyprinid recruitment. Whereas the fishery almost exchusively targeted eei,
Anguilld angnitla (L) (77% of caich by weight}, cormorants fed on a variety of prey items,
especially cyprinids, the contribution of which increased in their diet from 52 to 80%
during the study period. The diet change reflected changes in the fish commmnity struciure

nge n

cmed the ability of cormorants to shift their diet in responge to availabie food

and cof

resources.
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14,1 Introduction

Interactions between fish and birds in Europe are well documented but concern mainfy
intensive or extensive aquaculture where fish are concenirated and easy fo catch by
birds (Marguiss & Carss 1994; Russell ef al. 1996; Marion 19972,b). This simation
can lead to severe impact from bird depredation and direct economic losses which are
relatively easy to estimate. Impact on the natural fish stocks exploited by traditional
fisheries or recreational angling on large water bodies are less well understood because
of the difficulties in assessing the status of fish stocks and the economic value of fish-
eries in such ecosystems {(Feltham ef al. 1999). Itis for this reason that avian impact on
freshwater fish communities is often only highlighted when the fishery declines or
important changes occur in the fish community (Craven & Lev 1987; Carss ez al 1997;
Keller et al. 1997; van Dam 1997). Furthermore, in the case of generalist fish-eating
bird species such as the cormorant, predation on the whole fish community presents
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major difficulties in obtaining an accurate estimate of the impact of predation on the
fish comomunity (van Eerden & Zijlstra 1997).

The study reported in this chapter was based on the largest breeding cormorant
colony in France, at Lake Grand-Lieu, between 1990 and 2000, a period sufficiently
long to assess both possible modifications of the fish community structure and diet
adaptztions of birds. This breeding population was established at the beginning of the
1980s following the creation of a Nature Reserve and the implementation of Evropean
legisiation to protect the species in 1979, Conflicts with the professional fishery rap-
idly appeared due to a large increase in the number of breeding pairs (from two in 1981
to 600 in 2000), and a conseguent depredation of the stocks from an estimated 9t of
fish in 1989 to 68t in 1998 (Marion 1997a; Carpentier 1999). In the study reported in
this chapter the change in diet of cormorants in relation to the fish community structure
and fishery yields were examined through a multivariate statistical approach and
potential predator-prey interaction, and possible competition between the cormorants

and the commercial fishery are discussed.

142 Materials and methods
14.2.1 Study site

Lake Grand-Lieu is a shallow (less than 1.2 m in summer), turbid, eutrophic, natural
freshwater ecosystem in western France (47°05'N, 1°39"W). This lake constituies one
of the most important bird areas in France, supporting large breeding populations of
Ciconiiformes (herons) and cormorant. The wetland is designated a Special Protection
Area under the EC Birds Directive and a Ramsar Site, and contains a nature reserve.
This status offers protection to breeding birds and prevents recreational angling.

The wetland is of value because of its diversity of habitats with four major comple-
mentary functional units. The lake covers 4000ha in summer, which increases to
6300 ka in winter through the flooding of adjacent wet peaty grasslands. About 20km
of the lake margin, covering an area of 2000 ha, is covered by a floating peat fen, which
becomes progressively exposed in summer. This is a habitat frequently used by many
colonial breeding bird species such as cormorants. Between April and October, most
(about 1400 ha) of the permanently flooded central area of the lake is covered by floating-
leaved macrophytes. The central open water region without floating or emergent
plants, except small patches of submerged macrophytes, covers about 600ha (see
Marion & Brient (1998) for a more detailed description of the habitats and the hydro-
logical regime).

1422 Fish sampling
Assessment of the fish composition and stock was realised during two periods: 1990/1991

and 1999/2000. Different sampling methods appropriate for the littoral and offshore
regions were used. Sampling was conducted using 10-mm fyke nets (423 net visits)
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and eleciric fishing (point abundance sampling; Nelva ez al. 1979) totalling 380 spot
samples. The second technique was chosen because it is well adapted to shallow
waters and is effective for all species and life stages (Randall ef al. 1996; Huatagalung
et al. 1997; Copp & Penaz 1998). Fish were identified to species, measured (nearest
mm total length, TL) and immediately returned to the water. Blicea bjoerkna (L) and
Abramis brama (L.) were grouped as breams as it was difficult to identify juveniles in
the field. During the first sampling period, each individual was weighed (nearest g) to
determine length—weight relationships for each species (Adam & Blie 1693). These
relationships were used for the second period to calculate the individual weights from
each length measured. Relative frequencies of each species were defined and con-

sidered to be good descriptors of the fish community structure in the lake.

14.2.3 Fishery

The fishery essentially operates in spring and summer in the central open water area
and floating macrophyte areas. It is controlled by the central authorifies who limit the
number of professional fishermen to eight, as well as the types and number of fishing
gears (n = 120) and types of boats. Passive fixed fyke nets are generally used and moze
occasionally bosselle traps and long-lines. Data on annual fishery yields, by species,
were based on official statistics from the Departmenial Prefecture. This information
provided trends in the fishery yield between 1990 and 2000. Fishery data did not dis-
criminate roach, Rutilus rutilis (L.), and rudd, Scardinius erythrophthalbmus (L), so
they were considered as one item.

14.2.4 Cormorant diet

Cormorant diet was based on two types of data. Firstly, fish regurgitates were collected
from the coiony during the breeding season and secondly the observations were made
on fish caught from the lake by cormorants during their mass feeding bouts. Fish
remains were identified, measured and the biomass was assessed using the derived
length—weight relations. Note that the numbers of birds feeding on the lake fluctuated
widely from almost 600 (31.5%}) birds in April 1996 to 1800 (60.0%) in July 1996. Most
of the foraging areas used by cormorants had a similar fish community (Feunteun &
Marion 1994) so it was assumed that diet did not vary between feeding sites (Marion

1997a).

14.2.5 Data analysis

Changes in the utilisation of the fish stocks by the fishery and the cormorants, were
examined by comparing shifts in exploitation patterns between 1989 and 1993 and 1997

and 2000. Principal components analysis (PCA) was carried out on the fish community,
fisheries and cormorant diet and data transformed into frequencies. This multivariate
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(version 4, Thioulouse et al. 1997).

i4.3 Results
14.3.1 Tte fish cormmmity

Breams were the predominant species in the fish community (Fig. 14.1(2))
(42 = 10%) followed by eel (19 * 6.5%) and rudd/roach (15 * 5%). The proportion
of cyprinids in the community increased from 57% to 79% between 1990 and 1991
and 1999 and 2000, mainly due to an increase in the contribution of rudd, roach and
breams. Rarer species, such as pike, Esox lucius L., tended to decline in abundance
towards the end of the study pericd (1999 2000) whereas perch, Perca fluviarilis (L)
increased. Carp, Cyprinus carpio L., was well represented in 1999 mainly due to a few
large individuals being caught. Sunbleak, Leucaspins delineatus (L.), appeared in 1999
and 2000 while catfish, fctalurus melas (Rafinsque) disappeared.

14.3.2 Cormorant diet

Cormorants had a diverse diet comprising 13 of the 15 species sampled in the lake,
confirming its generalist diet. Cyprinids (breams, rudd, roach and tench) dominated the
diet, contributing between 52 and 80% of the food intake (Fig. 14.1(b)). Pike, catfish
and eel were also important species in the diet.

14.3.3  The fishery

The fishery harvested (Fig. 14.1.(c)) an average of 41250 = 5860kg year™ ! between
1990 and 1999. It focused almost exclusively on eel accounfing for 77 + 3% of the
harvest throughout the period. The mean biomass of other specics caught varied from
5% for catfish and pike ¢ 3% for tench, 7inca tinca (L.), and zander, Stizostedion
tucioperca (L.). Carp, roach, rudd and bream were only occasionally caught.
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