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Pacific Reef Fisheries Guthalungra Farm
Draft Property Management Plan — Predator Management

Applicant: Pacific Reef Fisheries (Bowen) Pty Ltd - ACN 092 330 553,
PO Box 200, Ayr, Qld, 4807, a wholly owned subsidiary of Pacific Reef Fisheries
(Australia) Pty Ltd — ACN 084 456 931.

Activity location: Lot 8 SB 298 and Lot 370 K124643, Parish of Curlewis, County of
Salisbury, Coventry Road, Guthalungra.

Activity type: Prawn farming

Relevant licences: Aquaculture license tba
Environmental Authority tba
Development Permit number tba

Previous Damage Mitigation Permits held by Pacific Reef Fisheries (Australia) Pty Ltd:
Damage Mitigation Permit under the Nature Conservation Regulation 1994
No. WIMP03308205
No. WIMP02289004.
No. WIMP02935505
No. WIMP02289004

Farmed Species: Penaeus monodon — Black tiger prawns

Predatory species: Great cormorant, Phalacrocorax carbo
Little black cormorant, Phalacrocorax sulcirostris
Pied cormorant, Phalacrocorax varius

Predicted interaction:

e Cormorants can cause significant mortality and injury to prawns with large (up to
100%) consequential loss of the crop if unchecked.

e The risk of the interaction is very high. In the prawn production history of Pacific Reef
Fisheries, predation by cormorants has occurred in every crop.

e Prawn farming is a seasonal activity. Prawns are stocked from July each year and are
generally not of sufficient size to be attractive to cormorants until October. Prawns
may be harvested up until June each year. Thus, predation by cormorants generally
occurs between October and harvest (June). Recorded observations reveal that
cormorants may appear at any time during this period.

e Cormorants usually leave their roosts at daybreak and may feed at any time during the
day. We are not aware of any predation by cormorants at night.

e The numbers of birds in any one flock can vary from single animals to flocks of
hundreds of birds.

Description of integrated management plan:
Introduction

Prawn farms generally suffer from impacts of predation by cormorants. Predatory birds can
consume enormous quantities of prawns and compromise the commercial viability of the
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company if not controlled. Cormorants are known to take large amounts of food (400
g/day/bird) (Lekuona et al, 2002), have been described as consuming 53% of the production
of a fish farm in the Netherlands (Lekuona et al, 2002) and are known to cause significant
economic loss to Australian fish farms.

On the other hand, wide-spread culling of birds appears to be not acceptable to regulators on
the basis of perceptions of opinions in the broader community, largely on animal welfare
grounds. Evidence for resilience of the populations to culling is present on the literature.
Great cormorant populations were reported to increase by 20 fold in Europe between 1970 to
the late 1990s (Frederiksen ef al., 2001). Those authors found that culling 15% of the total
population of great cormorants, Phalacrocorax carbo, in Europe would have a limited effect
on the total population. Coutin and Reside (2003) described increases in great cormorant
populations in Victoria of a similar magnitude to those observed in Europe indicating that a
similar resilience of the population to culling is likely to be present.

In order to manage predation on prawns by cormorants while limiting culling, Pacific Reef
Fisheries has developed techniques of control that take account of the social and behavioural
characteristics of the species.

Cormorant behaviour

Cormorants feed both singly and in flocks (Moerbeck et al, 1987; Lekuona et al, 1997) with
those feeding singly being more resistant to predator deterrents than those feeding in flocks
(Moerbeck et al, 1987). A comparison of deterrent methods including detonators, light flash
cartridges, aircraft and helicopters and overhead lines by Moerbeck et al (1987) showed that
cormorants were easily able to learn and avoid such deterrents.

At Pacific Reef Fisheries’ Alva Beach farm, it has been observed that single cormorants will
often appear around the farm early in the crop. If these birds are frightened way from the farm
and not allowed to settle on the ponds, then the numbers of cormorants observed remains at a
relatively low level. If the single birds are allowed to settle and subsequently feed in the
ponds, then it is likely that larger flocks will begin to appear. It is much more difficult to
subsequently frighten them away if any birds are allowed to settle and feed in the ponds.

Accordingly, we have developed a behaviour management plan for dealing with cormorants
to avoid them settling on the ponds.

Behaviour management

Pacific Reef Fisheries has been utilising a product called Bird Fright Cartridges fired from a
12 gauge shotgun. The basis of the deterrent is to prevent the cormorants alighting on a pond
and discovering the presence of food. The Bird Fright is fired into a flock or ahead of a
cormorant as it flies over the farm where it explodes producing a loud report and a smoke
cloud. In most cases this has the effect of scaring the flock and preventing them settling.
Follow-up with non-lethal shots from the shotgun encourages the birds to continue to move
on.

On occasions, either when a cormorant enters the farm unobserved or is not deterred by the
Bird Fright, they may then be subsequently seen feeding on the ponds. Moerbeek et al. (1987)
considered these birds to be “fish farm specialists”, a small part of the total population and
more adept at avoiding other deterrents such as lines than the majority of the population. At
Pacific Reef Fisheries, we have found that it is necessary to cull these particular birds, as no
other action will deter them. In view of the relatively small portion of the population that they
form, however, the impact on the total population is negligible.
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Additional activities

Pacific Reef Fisheries supplements the behaviour management strategy with additional
actions.

l. Staff actively chase some birds on bikes, in vehicles or on foot. Cormorants rapidly
learn that vehicles and staff without a weapon are not a threat, however, and this
strategy has little effect after a short time.

2. A number of hides will be distributed about the farm and some shooting of bird-frite
will be undertaken from these hides to reinforce the hides as a potential source of
threat to the cormorants. The hides probably serve to concentrate the attention of the
cormorants on some sections of the farm instead of others.

3. Pacific Reef Fisheries is investigating attracting raptors to the farm by provision of
nesting sites. The presence of raptors, usually osprey, has been described by some as
providing deterrent to cormorants. Other anecdotal evidence indicates that raptors and
cormorants may engage in fatal interactions indicating a potential competition
between the species that may be utilised to prevent cormorant invasion of the prawn
farm.

Previous activities:

The use of gas-guns has been previously investigated at Pacific Reef Fisheries Alva Beach

farm. These were used for a period of one season but were found to be ineffective. As with

chasing, the cormorants rapidly learn the limitations of the threat. In some cases, birds have
been seen alighting on gas guns whilst they are in use.

This experience matches well with the experience of Moerbeck et al (1987) who compared
detonators, light flash cartridges, aircraft and helicopters and overhead lines and found that
cormorants were easily able to learn and avoid such deterrents.

Planning and development management:

Pacific Reef Fisheries Guthalungra farm development includes rehabilitation of a series of
wetland areas. Anecdotal reports indicate that where cormorants have alternative habitat close
by, they will prefer to utilise that habitat over a prawn farm where they are continually
disturbed. Thus the adjacent wetlands at Guthalungra are thought to provide a preferred
refuge for cormorants travelling through the region.

Consultation:

An extensive literature search was undertaken during the preparation of this Property
Management Plan. One hundred and seventy eight references were identified in the Aquatic
Sciences and Fisheries Abstracts database using the search terms [“cormorant” AND
(“behaviour” OR “social”)]. Ninety-four references were identified in the Aquatic Sciences
and Fisheries Abstracts database using the search terms [“cormorant” AND “aquaculture”]. A
number of these sources were duplicated. The complete lists of these references are shown in
Appendix 1 below. Those sources deemed relevant were reviewed in the preparation of this
plan. The majority of the work referred to studies of great cormorants, Phalacrocorax carbo,
in Europe and Australia and double-crested cormorants, Phalacrocorax sauritus, in North
America. In general, populations of these species of cormorants have increased in Australia
(Coutin and Reside, 2003), Europe (Frederiksen et al., 2001) and North America (Mott and
Brunson, 1997).
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A workshop was organised by the QId Dept of Primary Industries and Fisheries in Innisfail,
QId, on September 27, 2005, to discuss methods for managing predators in aquaculture
specifically in relation to conditions in Queensland. The workshop was attended by:

Barramundi, prawn and redclaw farmers

Officers of DPIF

Officers of The Environmental Protection Authority Operations Section
Officers of QId National Parks and Wildlife

Officers of the Department of State Development and Innovation.

At that workshop, it was agreed to prepare a number of generic Property Management Plans
for Predator Control for each sector of the industry.

This document has been prepared as part of the process for the preparation of a generic
Property Management Plans for Predator Control in prawn farming.

Hygeine Management:

Culled birds will be removed to an isolated area on the property and allowed to undergo
natural decomposition.

Wildlife Education Strategy:

All staff will be involved in chasing using vehicles or on foot and in recording sightings of
predators on the farm. General discussions will be undertaken within the workplace regarding
the problems of predation by cormorants.

Use of firearms is restricted to either Senior Managers or specific staff recruited for the task.
All staff permitted to use firearms will be:
o Registered with Qld National Parks and Wildlife in accordance with the requirements
of any permits
e Instructed in the principles of the Predator Management Plan
e Instructed in bird identification which is supported by free access to an identification
manual
e Instructed in the conditions of any permit
e Instructed in the need for and process of record keeping

Wildlife Monitoring Plan:

All staff will be involved in recording sightings of predators on the farm. These sightings will
be recorded on a whiteboard and then transferred regularly into a diary maintained by the
farm manager.

References:

Coutin, P., & Reside, J. (2003). In Cowx I. G. (Ed.), Fish predation by great cormorants,
phalacrocorax carbo carboides, in the gippsland lakes, south-eastern australia. Osney Mead
Oxford OX2 OEL UK, [URL:http://www.blacksci.co.uk]: Blackwell Science Ltd.

Frederiksen, M., Lebreton, J. -., & Bregnballe, T. (2001). The interplay between culling and
density-dependence in the great cormorant: A modelling approach. Journal of Applied
Ecology, 38(3), 617-627.

Lekuona, Jesus M. (2002) Food intake, feeding behaviour and stock losses of cormorants,
Phalacrocorax carbo, and grey herons, Ardea cinerea, at a fish farm in Arcachon Bay
(Southwest France) during breeding and non-breeding season. Folia Zoologica. 51(1), 23-24.
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Moerbeek D J; Van Dobben W H; Osieck E R; Boere G C; De Jong C M B. (1987)

Cormorant damage prevention at a fish farm in the Netherlands. Biological Conservation.
39(1),23-38.

Mott, D.F. and Brunson, M.W. (1997) A historical perspective of catfish production in the
southeast in relation to avian predation. Proc. East Wildl. Damage Mgmt Conf. 7, 23-30.
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Plan of farm:
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Appendix 1. List of sources retrieved from literature searches.
References - Retrieved August 8, 2005, from ASFA: Aquatic Sciences and Fisheries Abstracts database. using
“cormorants” AND “aquaculture”

Laser gets french firm beaming.(1999). Fish Farming International, 26(4), 43 p.

Snapper from saline ponds.(1999). Fish Farming International, 26(4), 8 p.

Birds ravaging arkansas ponds.(1998). Aquaculture News, 6(9), [vp].

Ruling on cormorants by USFWS gets mixed reviews from farmers.(1998). Aquaculture News, 6(5), 1.

Disease carriers: Birds present health threat.(1997). Fish Farming News [FISH FARM.NEWS].Vol.5,

Cormorants now feed well from big czech fish ponds.(1996). Fish Farming International, 23(10), vp.

Report of the EIFAC working party on prevention and control of bird predation in aquaculture and fisheries
operations(1989). . ROME (ITALY): FAO.

Ackefors, H., & Grip, K. (1994). Swedish coastal zone management -- a system for integration of various
activities. COPENHAGEN (DENMARK): ICES.

Acord, B. R. (1995). Cormorant management and responsibilities: United states department of agriculture.
Colonial Waterbirds, 1(Spec. Publ. 1), 231-233.

Alceste, C. C. (2003). Managing bird predation in tilapia aquaculture systems. Aquaculture Magazine, 29(5), 44-
50.

Asbirk, S. (1997). Management plan for cormorants phalacrocorax carbo in denmark. Ekologia Polska, 45(1),
271-272.

Baird, M., Smith, T., & Glen, M. (1992). Evaluation of control techniques for avian predators of pond-reared
fish.

Barlow, C. (1991). In McCormack G., Jackson P.(Eds.), Fish for stocking farm dams, with a note on predation
by cormorants. NEWSTEAD, QLD. (AUSTRALIA): DOVE RURAL MEDIA.

Belant, J. L., Tyson, L. A., & Mastrangelo, P. A. (2000). Effects of lethal control at aquaculture facilities on
populations of piscivorous birds. Wildlife Society Bulletin, 28(2), 379-384.

Bildsoee, M., Jensen, I. B., & Vestergaard, K. S. (1998). Foraging behaviour of cormorants phalacrocorax carbo
in pound nets in denmark: The use of barrel nets to reduce predation. Wildlife Biology, 4(3), 129-136.

Blackwell, B. F., Dolbeer, R. A., & Tyson, L. A. (2000). Lethal control of piscivorous birds at aquaculture
facilities in the northeast united states: Effects on populations. North American Journal of Aquaculture,
62(4), 300-307.

Brenner, T. (1989). Damages caused by heron and cormorant on fish stocks at fish farms and open waters; a
review considering the losses in commercial- and recreational-fisheries. Fischokologie. Koln, 1(2), 61-71.

Brugger, K. E. (1995). Double-crested cormorants and fisheries in florida. Colonial Waterbirds, 1(Spec. Publ.
1), 110-117.

Cabrera, T., & Jory, D. (1998). Shrimp farming in venezuela and its perspectives - A case study. 143 J.M. Parker
Coliseum Louisiana State University Baton Rouge LA 70803 USA: World Aquaculture Society.

Callaghan, D. A., Kirby, J. S., Bell, M. C., & Spray, C. J. (1998). Cormorant phalacrocorax carbo occupancy and
impact at stillwater game fisheries in england and wales. Bird Study, 45(1), 1-17.

Carss, D. N. (1994). Killing of piscivorous birds at scottish fin fish farms, 1984-87. Biological Conservation,
68(2), 181-188.

Carss, D. N. (1993). Cormorants phalacrocorax carbo at cage fish farms in argyll, western scotland. Seabird, 15,
38-44.

Carss, D. N., & Marquiss, M. (1997). The diet of cormorants phalacrocorax carbo in scottish freshwaters in
relation to feeding habitats and fisheries. Ekologia Polska, 45(1), 207-222.

Collis, K., Roby, D. D., Craig, D. P., Ryan, B. A., & Ledgerwood, R. D. (2001). Colonial waterbird predation on
juvenile salmonids tagged with passive integrated transponders in the columbia river estuary: Vulnerability
of different salmonid species, stocks, and rearing types. Transactions of the American Fisheries Society,
130(3), 385-396.

Coutin, P., & Reside, J. (2003). In Cowx 1. G. (Ed.), Fish predation by great cormorants, phalacrocorax carbo
carboides, in the gippsland lakes, south-eastern australia. Osney Mead Oxford OX2 OEL UK,
[URL:http://www.blacksci.co.uk]: Blackwell Science Ltd.
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Crawford, W. (1988). In Mills D., Piggins D.(Eds.), The impact of illegal fishing on salmon stocks in the foyle
area.

Dauster, H. (1987). (Damages of eel stocks by cormorants in schleswig-holstein inland waters.).

Davies, J. M., & Feltham, M. J. (1997). Investigation into the impacts of cormorants phalacrocorax carbo carbo
on angling catches on a river system. Ekologia Polska, 45(1), 273-277.

Deufeld, J. (1984). (Cormorants - a problem for fishery.). Fischwirt, 34(3), 19-22.

Dieperink, C., Pedersen, S., & Pedersen, M. I. (2001). Estuarine predation on radiotagged wild and domesticated
sea trout (salmo trutta L.) smolts. Ecology of Freshwater Fish, 10(3), 177-183.

Dorr, B, King, D. T., Tobin, M. E., Harrel, J. B., & Smith, P. L. (2004). Double-crested cormorant movements
in relation to aquaculture in eastern mississippi and western alabama. Waterbirds, 27(2), 147-154.

Duffy, D. C. (1995). Why is the double-crested cormorant a problem? insights from cormorant ecology and
human sociology. Colonial Waterbirds, 1(Spec. Publ. 1), 25-32.

Elrod, J. H. (1997). Survival of hatchery-reared lake trout stocked near shore and off shore in lake ontario. North
American Journal of Fisheries Management, 17(3), 779-783.

Erwin, R. M. (1995). The ecology of cormorants: Some research needs and recommendations. Colonial
Waterbirds, 1(Spec. Publ. 1), 240-246.

Farquhar, J.,ITI, McCullough, R., & Schiavone, A. (2001). Managing a balance between double-crested
cormorant numbers and warmwater fish abundance in the eastern basin of lake ontario, new york;
preliminary insights from a management program. 2205 Commonwealth Boulevard Ann Arbor MI 48105
USA, [URL:http://iaglr.org/]: International Association for Great Lakes Research.

Fenech, A. S., Lochmann, S. E., & Radomski, A. A. (2004). Seasonal diets of male and female double-crested
cormorants from an oxbow lake in arkansas, USA. Waterbirds, 27(2), 170-176.

Frederiksen, M., Lebreton, J. -., & Bregnballe, T. (2001). The interplay between culling and density-dependence
in the great cormorant: A modelling approach. Journal of Applied Ecology, 38(3), 617-627.

Furness, R. (1996). In Black K. D. (Ed.), Interactions between seabirds and aquaculture in sea lochs. Oban
(UK): Scottish Association for Marine Science.

Genard, M., Masse, J., & Rigaud, C. (1993). Experimental approach to the predation by piscivorous birds in
extensive water aquaculture. Bulletin francais de la peche et de la pisciculture.Paris, (329), 231-243.

Glahn, J. F., & Brugger, K. E. (1995). The impact of double-crested cormorants on the mississippi delta catfish
industry: A bioenergetics model. Colonial Waterbirds, 1(Spec. Publ. 1), 168-175.

Glahn, J. F., Dixson, P. J., Littauer, G. A., & McCoy, R. B. (1995). Food habits of double-crested cormorants
wintering in the delta region of mississippi. Colonial Waterbirds, 1(Spec. Publ. 1), 158-167.

Glahn, J. F., & Dorr, B. S. (2002). Captive double-crested cormorant phalacrocorax auritus predation on channel
catfish ictalurus punctatus fingerlings and its influence on single-batch cropping production. Journal of the
World Aquaculture Society, 33(1), 85-93.

Glahn, J. F., May, A., Bruce, K., & Reinhold, D. (1996). Censusing double-crested cormorants (phalacrocorax
auritus) at their winter roosts in the delta region of mississippi. Colonial Waterbirds, 19(1), 73-81.

Glahn, J. F., Reinhold, D. S., & Sloan, C. A. (2000). Recent population trends of double-crested cormorants
wintering in the delta region of mississippi: Responses to roost dispersal and removal under a recent
depredation order. Waterbirds, 23(1), 38-44.

Glahn, J. F., & Stickley, A. R.,Jr. (1995). Wintering double-crested cormorants in the delta region of mississippi:
Population levels and their impact on the catfish industry.

Gromadzka, J., & Gromadzki, M. (1997). Damage made by cormorants phalacrocorax carbo in europe:
Preliminary summary of questionaire answers. Ekologia Polska, 45(1), 285-286.

Grubb, C., & FAO/SIDA Aquaculture for Local Community Development Programme, Harare [Zimbabwe].
(1997). In Mheen H. W. d., Haight B. A.(Eds.), Introduction and cultivation of crayfish in zambia. Harare
(Zimbabwe): FAO.

Higginbotham, B. J., & Johnson, M. C. I. I. 1. (1990). Sportfish (texas aquaculture) (Q1 01582 Fish culture; Q3
01582 Fish culture; Q1 01605 Sport fishing; Q1 01345 Genetics and evolution; Q1 01443 Population
genetics February 1, 2006, from ASFA: Aquatic Sciences and Fisheries Abstracts database.

Hoy, M. (2001). Nesting double-crested cormorant phalacrocorax auritus control in arkansas. 143 JM Parker
Coliseum Louisiana State University Baton Rouge LA 70803 USA: World Aquaculture Society.
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Huner, J. V. (1997). US farmers get the bird: Predators causing problems in the south. Fish Farming
International, 24(11), 14.

Jackson, J. A., & Jackson, B. J. S. (1995). The double-crested cormorant in the south-central united states:
Habitat and population changes of a feathered pariah. Colonial Waterbirds, 1(Spec. Publ. 1), 118-130.

Jenkins, W. E., & Smith, T. I. J. (1998). Aquashade registered fails to control avian predators of pond-cultured
juvenile sunshine bass (morone chrysops x M. saxatilis). Journal of Applied Aquaculture, 8(2), 63-69.

Johansen, R., & Eliassen, R. (1999). Damages caused by marine predators in fish farms. joint report for north
troendelag, nordland, troms and finnmark counties (norway).

Johnson, J., Ross, R., & Farquhar, J.,III. (2001). Management of double-crested cormorant productivity on little
galloo island, lake ontario: An assessment of effects on fish predation. 2205 Commonwealth Boulevard
Ann Arbor MI 48105 USA, [URL:http://iaglr.org/]: International Association for Great Lakes Research.

Kennedy, G. J. A., & Greer, J. E. (1988). Predation by cormorants, phalacrocorax carbo (L.), on the salmonid
populations of an irish river. Aquacult.Fish.Manage, 19(2), 159-170.

King, D. T. (1996). Movements of double-crested cormorants among winter roosts in the delta region of
mississippi. Journal of Field Ornithology, 67(2), 205-211.

Knief, W. (1994). The so-called cormorant "problem": A statement provided by the association of german bird
protection observatories -- population size, distribution, feeding ecology and management measures. Natur
und Landschaft.Stuttgart, 69(6), 251-258.

Law, R. J., Allchin, C. R., Bennett, M. E., Morris, S., & Rogan, E. (2002). Polybrominated diphenyl ethers in
two species of marine top predators from england and wales. Chemosphere, 46(5), 673-681.

Linton, T., & Williams, D. (1990). Hybrid striped bass (texas aquaculture) (Q1 01582 Fish culture; Q3 01582
Fish culture; O 8050 Conferences; Q1 01641 General February 1, 2006, from ASFA: Aquatic Sciences and
Fisheries Abstracts database.

Lovvorn, J. R., Yule, D., & Derby, C. E. (1999). Greater predation by double-crested cormorants on cutthroat
versus rainbow trout fingerlings stocked in a wyoming river. Canadian Journal of Zoology/Revue
Canadienne de Zoologie, 77(12), 1984-1990.

Mann, H., Zuna-Kratky, T., & Lutschinger, G. (1995). [Population dynamics and feeding ecology of cormorant
(phalacrocorax carbo) at the danube river east of vienna in view of effects on fisheries.]. Osterreichs
Fischerei.Salzburg, 48(2-3), 43-53.

Marion, L. (1997). Increase of the number of cormorants phalacrocorax carbo wintering in france and the change
of conservation status of the species. Ekologia Polska, 45(1), 83-92.

Mellin, M., & Mirowska-Ibron, I. (1997). Results of cormorant phalacrocorax carbo control in north-eastern
poland in 1987-1992. Ekologia Polska, 45(1), 305-308.

Mellin, M., Mirowska-Ibron, 1., & Martyniak, A. (1997). Food composition of cormorants phalacrocorax carbo
shot at two fish farms in north-east poland. Ekologia Polska, 45(1), 247.

Mott, D. F., & Boyd, F. L. (1995). A review of techniques for preventing cormorant depredations at aquaculture
facilities in the southeastern united states. Colonial Waterbirds, 1(Spec. Publ. 1), 176-180.

Nettleship, D. N., & Duffy, D. C. (1995). Cormorants and human interactions: An introduction. Colonial
Waterbirds, 1(Spec. Publ. 1), 3-6.

Nisbet, I. C. T. (1995). Biology, conservation and management of the double-crested cormorant: Symposium
summary and overview. Colonial Waterbirds, 1(Spec. Publ. 1), 247-252.

Noordhuis, R., Marteijn, E. C. L., Noordhuis, R., Dirksen, S., & Boudewijn, T. J. (1997). The trophic role of
cormorants phalacrocorax carbo in freshwater ecosysytems in the netherlands during the non-breeding
period. Ekologia Polska, 45(1), 249-262.

Ottera, H., Kristiansen, T. S., & Svaasand, T. (1998). Evaluation of anchor tags used in sea-ranching
experiments with atlantic cod (gadus morhua L.). Fisheries Research (Amsterdam), 35(3), 237-246.

Paetsch, U., & Loewe, T. (1991). In Koops H. (Ed.), [Effects of cormorant colonies on eel stocks of lakes, e.g.
lake torgelower see krs. waren (M/V).]. HAMBURG (FRG): DEUTSCHER FISCHEREI-VERBAND E.V.

Plante, J. M. (1998). Catfish farmers win tempered cormorant depredation order. Fish Farming News, , Vol. 6, p.

Pyrovetsi, M. (1997). Integrated management to create new breeding habitat for dalmatian pelicans (pelecanus
crispus) in greece. Environmental management, 21(5), 657-667.
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