
395

 References

Abdul-Rahman, A. & Pilouk, M. 2010. Spatial data modelling for 3D GIS. New York, 
USA, Springer Science.

Able Software Corp. 2011. Able Software R2V for Windows – R2v1. In: Able Software 
Group [online]. USA. [Cited 10 December 2012]. www.ablesw.com/r2v/spot.jpg

ACRI-ST. 2012. Chlorophyll-a concentration. ACRI-ST INFOOCEAN-DESK. 
Aquaculture service from EU FP7 and ESA MyOcean GlobColour Products. ESA 
ENVISAT MERIS data. In: Earth Observation - Environment. [online]. France. 
[Cited 10 December 2012]. www.acri-st.fr/English/index.html 

Afonso-Diaz, M., Simoes, J. & Pinto, C. 2006. A dedicated GIS to estimate and map 
fishing effort and landings for the Portuguese crustacean trawl fleet. In T. Nishida, 
P.J. Lailola & C.E. Hollingworth, eds. GIS/spatial analyses in fishery and aquatic 
sciences (Vol. 2). pp. 323–340. Saitama, Japan, Fishery-Aquatic GIS Research Group.

Agnew, D.J., Pearce, J., Pramod, G., Peatman, T., Watson, R., Beddington, J.R. & 
Pitcher, T.J. 2009. Estimating the worldwide extent of illegal fishing. PLoS ONE. 
4(2): e4570. doi:10.1371/journal.pone.0004570.

Aguilar-Manjarrez, J. 1992. Construction of a GIS for Tabasco State Mexico. 
Establishment of technical and social decision models for aquaculture development. 
Institute of Aquaculture, University of Stirling, Scotland, UK. 125 pp. (MSc 
dissertation)

Aguilar-Manjarrez, J. 1996. Development and evaluation of GIS-based models for 
planning and management of coastal aquaculture: A case study in Sinaloa, Mexico. 
Institute of Aquaculture, University of Stirling, Scotland, UK. 375 pp. (PhD 
dissertation)

Aguilar-Manjarrez, J. 2011. Training course on aquaculture zoning and carrying 
capacity. FAO Aquaculture Newsletter - December 2011. No. 48. Rome, FAO. 20 pp.

Aguilar-Manjarrez, J. & Miao, W. 2011. Aquaculture management information system 
in Thailand. FAO Aquaculture Newsletter - December 2011. No. 48. pp. 48–49.

Aguilar-Manjarrez, J. & Nath, S.S. 1998. A strategic reassessment of fish farming 
potential in Africa. CIFA Technical Paper No. 32. Rome, FAO. 170 pp. (also 
available at www.fao.org/docrep/w8522e/w8522e00.htm).

Aguilar-Manjarrez, J. & Ross, L.G. 1994. GIS-based environmental models for 
aquaculture development in Sinaloa state, Mexico. Proceedings of European 
Aquaculture Society Symposium No. 21. Bordeaux, France.

Aguilar-Manjarrez, J. & Ross, L.G. 1995a. Managing Aquaculture Development: The 
role of GIS in environmental studies for aquaculture. GIS World. 8(3): 52–56.

Aguilar-Manjarrez, J. & Ross, L.G. 1995b. Geographical information system (GIS) 
environmental models for aquaculture development in Sinaloa State, Mexico. 
Aquaculture International. 3: 103–115.

Aguilar-Manjarrez, J., Kapetsky, J.M. & Soto, D. 2010. The potential of spatial 
planning tools to support the ecosystem approach to aquaculture. FAO/Rome Expert 
Workshop. 19–21 November 2008, Rome, Italy. FAO Fisheries and Aquaculture 
Proceedings No.17. Rome, FAO. 176 pp. (also available at www.fao.org/docrep/012/
i1359e/i1359e00.htm).

Al-A’ali, M. & Bakiri, G. 1996. A GIS for Bahrain fisheries management. Proceedings 
of the 1996 ESRI User Conference. Palm Springs, California, USA.

Al-Chokhachy, R. & Roper, B.B. 2010. Different approaches to habitat surveys can 
impact fisheries management and conservation decisions. Fisheries, 35(10): 476–488.



396 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Ali, C., Ross, L.G. & Beveridge, M.C.M. 1991. Microcomputer spreadsheets for the 
implementation of geographic information systems in aquaculture: A case study on 
carp in Pakistan. Aquaculture, 92: 199–205.

Allen, D. 2009. GIS tutorial II: Spatial analysis workbook. Redlands, California, USA, 
ESRI Press.

Allison, E.H., Perry, A.L., Badjeck, M-C., Adger, W.M., Brown, K., Conway, D., 
Halls, A.S., Pilling, G.M., Reynolds, J.D., Andrew, N.L. & Dulvy, N.K. 2009. 
Vulnerability of national economies to the impacts of climate change on fisheries. 
Fish and Fisheries, 10(2): 173–196.

Amarashinghe, U.S., De Silva, S.S. & Nissanka, C. 2002. Evaluation of the robustness 
of predictive yield models based on catchment characteristics using GIS for reservoir 
fisheries in Sri Lanka. Fisheries Management and Ecology, 9: 293–302.

Amarasinghe, U.S., De Silva, S.S. & Nissanka, C. 2004. Fish yield predictions based 
on catchment features, quantified using Geographical Information Systems, in 
lowland reservoirs of Sri Lanka. In T. Nishida, P.J. Kailola & C.E. Hollingworth, 
eds. GIS/spatial analysis in fishery and aquatic sciences (Vol. 2). pp. 499–514. Saitama, 
Japan, Fishery-Aquatic GIS Research Group.

Anonymous. 2009. Strategy for an environmentally sustainable Norwegian aquaculture 
industry. Oslo, Norway; Norwegian Ministry of Fisheries and Coastal Affairs. Doc 
L-0535 B. 42 pp.

Arlinghaus, S.L. & Griffith, D.A. eds. 1996. Practical handbook of spatial statistics. 
Boca Raton, Florida, USA, CRC Press.

Asche, F., Roll, K.H. & Trollvik, T. 2009. New aquaculture species: the whitefish 
market. Aquaculture Economics and Management, 13(2): 76–93.

Ask.com. 2012. Geographic space. In: Spatial statistics. Ask.com. [online]. USA. [Cited 
10 December 2012]. www.ask.com/wiki/Spatial_statistics?qsrc=3044

Asmah, R. 2008. Development potential and financial viability of fish farming in 
Ghana. Institute of Aquaculture. University of Stirling 289 pp. (PhD dissertation).

Bakelaar, C.N., Brunette, P., Cooley, P.M., Doka, S.E., Millard, E.S., Minns, C.K. & 
Morrison, H.A. 2004. Geographic information systems applications in lake fisheries. 
In W.L. Fisher & F.J. Rahel, eds. Geographic information systems in fisheries. pp 
113–152. Bethesda, Maryland, USA, American Fisheries Society.

Baker GeoResearch. 2003. City of Suffolk GIS. Draft Implementation Plan. In: City 
of Suffolk, Virginia [online]. USA. [Cited 10 December 2012]. (available at www.
suffolk.va.us/gis/docs/implementation-plan.pdf).

Balarin, J.D. 1987. National Reviews for Aquaculture Development in Africa, No. 12; 
Malawi. FAO Fisheries Circular No. 770.12. Rome, FAO.

Ball, I.R. & Possingham, H.P. 2000. Marxan: marine reserve design using spatially 
explicit annealing. Brisbane, Australia, University of Queensland.

Batty, M. & Longley, P.A. eds. 2003. Advanced spatial analysis: The CASA book of 
GIS. Redlands, California, USA, ESRI Press.

Beckley, L.E., Fennessey, S.T. & Everett, B.I. 2010. Few fish but many fishers: a case 
study of shore-based recreational angling in a major South African estuarine port. 
African Journal of Marine Science, 30(1): 11–24.

Beddington, J.R., Agnew, D.J. & Clark, C.W. 2007. Current problems in the 
management of fisheries. Science, 316: 1713–1716.

Béland, M., Goïta, K., Bonn, F. & Pham, T.T.H. 2006. Assessment of land-cover 
changes related to shrimp aquaculture using remote sensing data: a case study in 
the Giao Thuy District, Viet Nam. International Journal of Remote Sensing, 27(8): 
1491–1510.

Bernhardsen, T. 1999. Geographic information systems: an introduction. New York, 
USA, John Wiley & Sons.

Bernhardsen, T. 2002. Geographic information systems: an introduction. Chichester, UK, Wiley.



397References

Berry, J.K. 2007. A brief history and probable future of geotechnology. (available 
at www.innovativegis.com/basis/Papers/Other/Geotechnology/Geotechnology_
history_future.htm).

Bivand, R.S., Pebesma, E.J. & Gómez-Rubio, V. 2008. Applied spatial data analysis 
with R. New York, USA, Springer.

Boateng, E., Ayamga, T., Chidley, T., Elgy, J., Savory, D. & van Velthuizen, H. 
2001 Geospatial Modelling for Agro Ecological Assessments and Decision Support for 
Development Planning in Ghana - Land Suitability Analysis. Accra, Ghana, Council 
for Scientific and Industrial Research - Soil Research Institute.

Bodiguel, C., Greboval, D. & Maguire, J-J. 2009. Factors of unsustainability and 
overexploitation in marine fisheries. Rome, FAO.

Boivin, T.G., Dean, A.M., Werle, D.W., Johnston, E., Bruce, G.S., Suvanachai, P. &
Tsui, O.T. 2004. Earth Observation Opportunities in the Fisheries and Aquaculture 

Sectors. Envisat Symposium, Salzburg, Austria, 6–10 September 2004.
Bolstad, P. 2005. GIS fundamentals, a first text on geographic information systems (2nd 

ed). White Bear Lake, Minnesota, USA, Eider Press.
Booth, A.J. & Wood, B. 2004. Geographic Information Systems applications in 

offshore marine fisheries. In W.L. Fisher & F.J. Rahel, eds. Geographic information 
systems in fisheries. pp. 209–235. Bethesda, Maryland, USA, American Fisheries 
Society.

Bordalo-Machado, P., Sousa, R.T. & Matos, J.G. 2007. A software toolkit to analyse 
Vessel Monitoring System (VMS) data from longline fisheries. In T. Nishida, P.J. 
Kailola & A.E. Caton, eds. GIS/spatial analyses in fishery and aquatic sciences – Vol. 
3. pp. 259–274. Saitama, Japan, Fishery-Aquatic GIS Research Group.

Bostock, J., McAndrew, B., Richards, R., Jauncey, K., Telfer, T., Lorenzen, K., Little, 
D., Ross, L., Handisyde, N., Gatward, I. & Corner, R. 2010. Aquaculture; global 
status and trends. Philosophical Transactions of the Royal Society B, 365(1554): 
2897–2912.

Boyd, D.S. & Foody, G.M. 2011. An overview of recent remote sensing and GIS based 
research in ecological informatics. Ecological Informatics, 6(1): 25–36.

Brander, K.M. 2007. Global fish production and climate change. Proceedings of the 
National Academy of Sciences of the United States of America, 104(50): 19709–19714.

Breen, M.J., Ruetz III, C.R., Thompson, K.J. & Kohler, S.L. 2009. Movements of 
mottled sculpins (Cottus bairdii) in a Michigan stream: how restricted are they? 
Canadian Journal of Fishery and Aquatic Sciences, 66: 31–41.

Breman, J. eds. 2010. Ocean globe. Redlands, California, USA, ESRI Press.
Brewer, C.A. 2005. Designing better maps: a guide for GIS users. Redlands, California, 

USA, ESRI Press.
Brown county GIS department. 2005. Letter to City of Aberdeen. Geographic 

Information Systems (GIS) Needs Assessment and Implementation Plan. In: Brown 
county South Dakota. [online]. USA. [Cited 10 December 2012]. www.brown.sd.us/
GIS/assessment.html

Brown, C.W., Connor, L.N., Lillibridge, J.L., Nalli, N.R. & Legeckis, R.V. 2005. An 
introduction to satellite sensors, observations and techniques. In R.L. Miller, C. E. 
Del Castillo & B. A. McKee, eds. Remote sensing of coastal aquatic environments. 
New York, USA, Springer.

Brown, S.K., Buja, K.R., Jury, S.H. & Monaco, M.E. 2000. Habitat suitability index 
models for eight fish and invertebrate species in Casco and Sheepscot Bays, Maine. 
North American Journal of Fisheries Management, 20(2): 408–435.

Brugère, C., Ridler, N., Haylor, G., Macfadyen, G. & Hishamunda, N. 2010. 
Aquaculture planning: policy formulation and implementation for sustainable 
development. FAO Fisheries and Aquaculture Technical Paper No. 542. Rome, 
FAO. 70 pp. (also available at www.fao.org/docrep/012/i1601e/i1601e00.htm).



398 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Buckey, D.J. 2012. GIS Introduction to GIS. In: Biodiversity GIS. South African 
National Biodiversity Institute [online]. South Africa. [Cited 10 December 2012]. 
http://bgis.sanbi.org/gis-primer/page_40.htm

Burke, L., Selig, E. & Spalding, M. 2002. Reefs at risk in Southeastern Asia. 
World Resources Institute in collaboration with the United Nations Environment 
Programme-World Conservation Monitoring Centre, the World Fish Center, and 
the International Coral Reef Action Network, www.wri.org/publication/reefs-
risksoutheast-asia

Burrough, P.A. 1986. Principles of geographical information systems for land resources 
assessment. Monograph on Soils and Resources Survey No. 12. Oxford, UK, 
Clarendon Press.

Burrough, P.A. & Mcdonnell, R.A. 1998. Principles of geographical information 
systems (spatial information systems). New York, USA, Oxford University Press.

Butchart, S.H.M., Walpole, M., Collen, B., van Strien, A., Scharlemann, J.P.W., 
Almond, R.E.E., Baillie, J.E.M., Bomhard, B., Brown, C., Bruno, J., Carpenter, 
K.E., Carr, G.M., Chanson, J., Chenery, A.M., Csirke, J., Davidson, N.C., 
Dentener, F., Foster, M., Galli, A., Galloway, J.N., Genovesi, P., Gregory, R.D., 
Hockings, M., Kapos, V., Lamarque, J.-F., Leverington, F., Loh, J., McGeoch, 
M.A., McRae, L., Minasyan, A., Morcillo, M.H., Oldfield, T.E.E., Pauly, D., 
Quader, S., Revenga, C., Sauer, J.R., Skolnik, B., Spear, D., Stanwell-Smith, D., 
Stuart, S.N., Symes, A., Tierney, M., Tyrrell, T.D., Vié, J.C. & Watson, R. 2010. 
Global biodiversity: indicators of recent declines. Science, 328: 1164–1168.

Butler, M.J.A., Le Blanc, C., Belbin, J.A. & MacNeill, J.L. 1987. Marine resource 
mapping: An introductory manual. FAO Fisheries Technical Paper No. 274. Rome, 
FAO. (also available at www.fao.org/DOCREP/003/T0390E/T0390E00.htm).

Caddy, J.F. & Garcia, S. 1986. Fisheries thematic mapping: A prerequisite for 
intelligent management and development of fisheries. Oceanographie Tropicale, 21: 
31–52.

Caddy, J.F., Carocci, F. & Coppola, S. 1998. Have peak fishery production levels been
	 passed in continental shelf areas? Some perspectives arising from historical trends in 

production per shelf area. Journal of Northwest Atlantic Fisheries Science, 23: 191-
219.

Caddy, J.F., Refk, R. & Do Chi, T. 1995. Use of a geographical information system 
for mapping productivity estimates for the Mediterranean. Ocean and Coastal 
Management, 26(1): 1–18.

Campbell, J.B. 2008. Introduction to remote sensing (4th ed). London, Guilford Press. 
Canada Gazette. 2005. Musquash Estuary Marine Protected Area Regulations. In: 
Canada Gazette [online]. Canada. [Cited 10 December 2012]. 139 (25): June 18, 
2005. www.gazette.gc.ca/archives/p1/2005/2005-06-18/html/reg5-eng.html

Carocci, F. & Majkowski, J. 1996. Pacific tunas and billfishes: Atlas of commercial 
catches. Rome, FAO.

Carocci, F., Bianchi, G., Eastwood, P. & Meaden, G.J. 2009. Geographic information 
systems to support the ecosystem approach to fisheries. FAO Fisheries and Aquaculture 
Technical Paper No. 532. Rome, FAO. 120 pp. (also available at www. fao.org/
docrep/012/i1213e/i1213e00.htm).

Carpentier, A., Martin, C.S. & Vaz, S. eds. 2009. Channel habitat atlas for marine 
resource management; final report. Boulogne-sur-mer, France; IFREMER. 626 pp.

Carswell, B., Cheesman, S. & Anderson, J. 2006. The use of spatial analysis for 
environmental assessment of shellfish aquaculture in Baynes Sound, Vancouver 
Island, British Columbia, Canada. Aquaculture, 253: 408–414.

Cartwright, W., Peterson, M.P. & Gartner, G. 2006. Multimedia cartography (2nd 
ed). New York, USA, Springer.



399References

Castillo, J., Barbieri, M.A. & Gonzalez, A. 1996. Relationships between sea surface 
temperature, salinity, and pelagic fish distribution off northern Chile. ICES Journal 
of Marine Science, 53: 139–146.

Centre for Environment, Fisheries & Aquaculture Science (CEFAS). 2012. 
In: CEFAS [online]. UK. [Cited 10 December 2012]. www.cefas.defra.gov.uk/
ourservices/ fisheries-management/fisheries-science-partnership.aspx

Center for Coastal monitoring and assessment. 2012. In: Center for Coastal 
monitoring and assessment. [online]. USA. [Cited 10 December 2012]. http://ccma.
nos.noaa.gov/ecosystems/coralreef/main8hi_mapping/

Chang, K-T. 2004. Introduction to geographic information systems (2nd ed). New 
York, USA, McGraw-Hill.

Cheung, W.W.L., Close, C., Kearney, K., Lam, V., Sarmiento, J., Watson, R. & Pauly, 
D. 2009a. Projections of global marine biodiversity impacts under climate change 
scenarios. Fish and Fisheries, 10: 235–251.

Cheung, W.W.L., Lam, V.W.Y., Sarmiento, J.L., Kearney, K., Watson, R., Zeller, D. & 
Pauly, D. 2009b. Large-scale redistribution of maximum fisheries catch potential in 
the global ocean under climate change. Global Change Biology, doi: 10.1111/j.1365-
2486.2009.01995.x

Chilès, J-P. & Delfiner, P. 1999. Geostatistics – modeling spatial uncertainty. New 
York, USA, John Wiley & Sons.

Chou, Y.H. 1997. Exploring spatial analysis in geographic information systems. Santa 
Fe, New Mexico, USA, OnWord Press.

Chrisman, N. 2001. Exploring geographic information systems (2nd ed). Toronto, 
Canada, John Wiley and Sons.

Christensen, V. 2011. Biomass in the world ocean, 1950-2050: A century of decline. 
Paper presented at the American Association for the Advancement of Science. 
Session 146B. 18 Feb 2011; Washington Convention Center, Washington, USA.

Christensen, V., Aiken, K.A. & Villanueva, M.C. 2007. Threats to the ocean: on the 
role of ecosystems approaches to fisheries. Social Science Information, 46(1): 67–86.

Clark Labs. 1996. Explorations in geographic information systems: a workbook series. 
Vol. 3 – Applications in coastal zone research and management. Geneva, Switzerland, 
UNITAR.

Clark, C.W. 2007. The worldwide crisis in fisheries: economic models and human 
behaviour. Cambridge, UK, Cambridge University Press.

Clark, M.J. 1993. Data constraints on GIS application development for water resource 
management. HydroGIS93: Application of Geographic Information Systems in 
Hydrology and Water Resources. Vienna Conference, April 1993. IAHS Publ. No. 
211. pp. 451–463.

Clarke, K.C. 2010. GIS exercise workbook for getting started with geographic 
information systems. Upper Saddle River, New Jersey, USA, Prentice Hall.

Coche, A.G. & Laughlin, T. 1985. Soil and freshwater fish culture. Simple methods for 
aquaculture. FAO Training Series 6. Rome, FAO. 174 pp.

Cochrane, K., De Young, C., Soto, D. & Bahri, T. eds. 2009. Climate change 
implications for fisheries and aquaculture: overview of current scientific knowledge. 
FAO Fisheries and Aquaculture Technical Paper No. 530. Rome, FAO. 212 pp. (also 
available at www.fao.org/docrep/012/i0994e/i0994e00.htm).

Cole, J.P. & King, C.A.M. 1968. Quantitative geography: techniques and theories in 
geography. London, John Wiley and Sons.

Coll, M., Libralato, S., Tudela, S., Palomera, I. & Pranovi, F. 2008. Ecosystem 
overfishing in the ocean. PLoS ONE, 3(12): e3881.

Congalton, R.G. 1991. A review of assessing the accuracy of classifications of remotely 
sensed data. Remote Sensing of Environment, 37: 35–46.



400 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Corbley, K.P. 2007. Satellite images bridge understanding gap between climate change 
and individuals. A discussion between Spot Image, CNES and Google Earth (available 
at http://www.directionsmag.com/articles/satellite-images-bridgeunderstanding-
gap-between-climate-change-and-indivi/122880).

Costello, M.J. 2006. Towards a global classification of marine habitats for marine data 
and information exchange. Discussion paper. Leigh Marine Laboratory, University 
of Auckland, New Zealand. (available at www.scor-int.org/Project_Summit_2/PC2-
Habitats-1.pdf).

Cotter, J. & Lart, W. 2011. A guide for ecological risk assessment of the effects of 
commercial fishing (ERAEF). Grimsby, Yorkshire, UK, Sea Fish Industry Authority.

Cracknell, A.P. 2007. Introduction to remote sensing (2nd ed). New York, USA, Taylor 
& Francis.

Crampton, J.W. 2010. Mapping: A critical introduction to GIS and cartography. New 
York, USA, Wiley – Blackwell.

Crespi, V., Aguilar-Manjarrez, J., Cai, J. & Pett, A. 2011. ANAF Web site: data 
collection and dissemination tools. FAO Aquaculture Newsletter - December 2011. 
No. 48. Rome, FAO. pp.14–15.

Cressie, N.A.C. 1993. Statistics for spatial data (2nd ed). New York, USA, John Wiley 
& Sons, Inc.

Croswell, P.L. 2009. The GIS management handbook. Frankfort, Kentucky, USA, 
Kessey Dewitt Publications.

Crowder, L.B., Osherenko, G., Young, O.R., Airame, S., Norse, E.A., Baron, N., Day, 
J.C., Douvere, F., Ehler, C.N., Halpern, B.S., Langdon, S.J., McLeod, K.L., Ogden, 
J.C., Peach, R.E., Rosenberg, A.A. & Wilson. J.A. 2006. Resolving mismatches in 
US ocean governance. Science. 313: 617–618. (available atwww.unesco-iocmarinesp.
be/uploads/documentenbank/a82127f0091587835b66b5b9e638d14a.pdf)

Cullis-Suzuki, S. & Pauly, D. 2010. Failing the high seas: A global evaluation of 
regional fisheries management organizations. Marine Policy, 34(5): 1036–1042.

Dale, P. 2005. Introduction to mathematical techniques used in GIS. Florida, USA, 
CRC Press.

Dameron, O.J., Parke, M., Albins, M.A. & Brainard, R. 2007. Marine debris 
accumulation in the Northwestern Hawaiian Islands: An examination of rates and 
processes. Marine Pollution Bulletin, 54 (4): 423–433.

Date, C.J. 1995. Introduction to database systems (6th ed.). Reading, Massachusetts, 
USA, Addison-Wesley.

de Graaf, G., Kamal, M.M., Martin, T.C. & Schepel, M. 2004. Remote sensing 
techniques for detecting and mapping aquaculture ponds in Bangladesh. In T. 
Nishida, P.J. Kailola & C.E. Hollingworth, eds. GIS/spatial analysis in fishery and 
aquatic sciences (Vol.2). pp. 573–58. Saitama, Japan, Fishery-Aquatic GIS Research 
Group.

de Graff, G., Khan, G., Faruk, O., Yasmin, L. & Al Mamun, A. 2000. Fish GIS: An 
introduction to the use of geographical information systems and remote sensing in 
fisheries monitoring, analysis and management. Amsterdam, Netherlands, Nefisco 
Foundation.

de Graff, G., Marttin, F., Aguilar-Manjarrez, J. & Jenness, J. 2003. Geographic 
information systems in fisheries management and planning: Technical manual. FAO 
Fisheries Technical Paper No. 449. Rome, FAO. 162 pp. (also available at www.fao.
org/docrep/006/y4816e/y4816e00.HTM).

De Silva, S.S., Amarasinghe, U.S., Nissanka, C., Wijesooriya, W.A.D.D. & Fernando, 
M.J.J. 2001. Use of geographical information systems as a tool for fish yield 
prediction in tropical reservoirs: case study on Sri Lankan reservoirs. Fisheries 
Management and Ecology, 8: 47–60.



401References

de Smith, M.J., Goodchild, M.F. & Longley, P.A. 2006. Geospatial analysis: a 
comprehensive guide to principles, techniques and software tools. Leicester, UK, 
Matador.

de Smith, M.J., Goodchild, M.F. & Longley, P.A. 2007. Geospatial analysis. Leicester, 
UK, The Winchelsea Press.

Dean, A.M., Tsui, O., Howell, C., Stockwell, A., Power, D. & Boivin, T. 2007. 
Aquaculture Infrastructure Mapping Using Simulated Polarimetric RADARSAT-2 
Imagery. Advanced SAR Workshop. Vancouver, BC, Canada, October 2007. 
(available at www.eoportal.org/directory/info_AdvancedSARWorkshop2007.html)

Delaney, J. 2007. Geographical information systems, an introduction (2nd ed). New 
York, USA, Oxford University Press.

Delgado, C.L., Wada, N., Rosegrant, M.W., Meijer, S. & Ahmed, M. 2003. Fish to 
2020: supply and demand in changing global markets. Washington, DC, International 
Food Policy Research Institute.

DeMers, M.N. 2005. Fundamentals of geographic information systems (3rd ed). 
Hoboken, New Jersey, USA, John Wiley & Sons.

DeMers, M.N. 2008. Fundamentals of geographic information systems (4th ed). New 
York, USA, John Wiley & Sons.

DeMers, M.N. 2009b. GIS for dummies. Hoboken, New Jersey, USA, Wiley 
Publishing Inc.

Department of Fisheries and Aquaculture, Government of Newfoundland and 
Labrador. 2011. Coastal and ocean management strategy and policy framework. 
[online]. St John’s, Newfoundland, Canada, Department of Fisheries and Aquaculture. 
[Cited 10 December 2012] www.fishaq.gov.nl.ca/publications/CoastalStrategy_2011.
pdf

Department of Justice, Canada. 2012. Musquash estuary marine protected area 
regulations. Consolidation SOR/2006-354. Ottawa, Canada, Ministry of Fisheries 
and Oceans. Published by the Minister of Justice (available at http://laws-lois.
justice.gc.ca).

des Clers, S. 2010. Mapping fishermen’s knowledge (IPF_D128). Seafish Report No. 
SR634. Grimsby, UK, Seafish.

des Clers, S., Lewin, S., Edwards, D., Searle, S., Lieberknecht, L. & Murphy, D. 2008. 
FisherMap: mapping the grounds: recording fishermen’s use of the seas. Final report. 
A report published for the Finding Sanctuary project. London, DEFRA.

Diaz, G. 2006. Using free demographic datasets to support teaching and researching 
projects. Twenty-Sixth annual ESRI International User Conference, San Diego, 
California, USA.

Dickey, T.D. 1990. Physical-optical-biological scales relevant to recruitment in large 
marine ecosystems. In K. Sherman, L.M. Alexander & B.D. Gold, eds. Large marine 
ecosystems: patterns, processes and yields. pp. 82–98. Washington, DC, American 
Association for the Advancement of Science.

Do Chi, T. & Taconet, M. 1994. Development of GIS approach for marine 
fisheries: potentials, constraints and training needs. Paper presented at International 
Symposium on Geographical Information, Remote Sensing and Training. Toulouse, 
France: GDTA. 17–19 May, 1994.

Douvere, F., Maes, F., Vanhulle, A. & Schrijvers, J. 2007. The role of spatial planning 
in sea use management: the Belgian case. Marine Policy, 31: 182–91.

Drapeau, L., Pecquerie, L., Freon, P. & Shannon, L. 2004. Quantification and 
representation of potential spatial interactions in the southern Benguela ecosystem. 
Ecosystem approaches to fisheries in the southern Benguela. African Journal of 
Marine Science, 26: 141–159.

Dubois, G. 1998. Spatial Interpolation Comparison 97: Forward and Introduction. 
Journal of Geographic Information and Decision Analysis, 2: 1–10.



402 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Durand, C., Loubersac, L. & Masse, J. 1998. Operational GIS applications at the 
French oceanographic research institute IFREMER. Paper presented at the 18th 
annual ESRI users conference; 27-31 July 1998. San Diego, California, USA. 19 pp.

Eason, K. 1988. Information technology and organisational change. London, Taylor & Francis.
Eastman, J.R. 2001. IDRISI 32 release 2: guide to GIS and image processing. Worcester, 

MA, USA, Clark Labs, Clark University. 151 pp.
Eastman, J.R. 2003. IDRISI Kilimanjaro: guide to GIS and image processing. 

Worcester, MA, USA, Clark University.
Eastwood, P.D. & Meaden, G.J. 2004. Introducing greater ecological realism to fish 

habitat models. In T. Nishida, P.J. Kailola & C.E. Hollingworth, eds. GIS/spatial 
analyses in fishery and aquatic sciences (Vol. 2). pp 181–198. Saitama, Japan, Fishery- 
Aquatic GIS Research Group.

Eastwood, P.D., Meaden, G.J. & Grioche, A. 2001. Modelling spatial variations in 
spawning habitat suitability for the sole (Solea solea) using regression quantiles and 
GIS procedures. Marine Ecology Progress Series, 224: 251–266.

Edwards, M., Johns, D.G., Licandro, P., John, A.W.G. & Stevens, D.P. 2007. 
Ecological status report: results from the CPR survey 2005/2006. SAHFOS Technical 
Report 4: 1–8. Plymouth, UK.

Ehler, C. & Douvere, F. 2009. Marine spatial planning: a step-by-step approach toward 
ecosystem-based management. Intergovernmental Oceanographic Commission and 
Man and the Biosphere Programme. IOC Manual and Guides, No. 53, IOCAM 
Dosier No. 6, Paris, UNESCO.

El-Rabanny, A. 2006. Introduction to GPS: the global positioning system. Norwood, 
MA, USA, Artech House.

Environmental Simulation Laboratory (ESL). 2007. Next-generation marine 
geographic information systems. In T. Nishida, P.J. Kailola & A.E. Caton, eds. GIS/
spatial analyses in fishery and aquatic sciences (Vol. 3). pp. 341–346. Saitama, Japan, 
Fishery-Aquatic GIS Research Group. (also available at www.esl.co.jp/Sympo/ 
training/Invitation.pdf and www.esl.co.jp/01ME/ME01_00.htm).

Environmental Simulation Laboratory (ESL). 2008. GIS training course for marine 
explorer (menu driven marine-GIS for all). In Fifth world fisheries congress, 
Yokohama, Japan. 19–20 October, 2008. [Cited 10 December 2012]. (available at 
www.esl.co.jp/Sympo/training/Invitation.pdf).

Environmental Systems Research Institute (ESRI). 1998. ESRI shapefile technical 
description: an ESRI white paper – July 1998. Redlands, California, USA, ESRI 
Press. (available at www.esri.com/library/whitepapers/pdfs/shapefile.pdf).

Environmental Systems Research Institute (ESRI). 2007. Cell size of raster data. In: 
ArcGIS 9.2 Desktop help. [online]. USA. [Cited 10 December 2012]. http://webhelp.
esri.com/arcgisdesktop/9.2/published_images/RASTER_Resolution120.Gif

Environmental Systems Research Institute (ESRI). 2010. World Countries. In: 
ArcGIS Resource Center. [online]. USA. [Cited 10 December 2012]. www.arcgis.
com/home/item.html?id=3864c63872d84aec91933618e3815dd2

Environmental Systems Research Institute (ESRI). 2011a. ArcGIS Content. In: 
ArcGIS Resource Center [online]. USA. [Cited 10 December 2012]. http://
resources.arcgis.com/content/arcgis-content/about

Environmental Systems Research Institute (ESRI). 2011b. Our World GIS Education: 
Thinking Spatially Using GIS, Mapping Our World Using GIS, Analyzing Our 
World Using GIS, and Making Spatial Decisions Using GIS. In: ESRIPress. [online].
USA. [Cited 10 December 2012]. http://esripress.esri.com/display/index.cfm?fusea
ction=display&websiteID=131

Environmental Systems Research Institute (ESRI). 2011c. Raster bands. In: ArcGIS 
Resource Center. [online]. USA. [Cited 10 December 2012]. http://help.arcgis.com/
en/arcgisdesktop/10.0/help/index.html#//009t00000005000000.htm



403References

Environmental Systems Research Institute (ESRI). 2012a. License management. In: 
ESRI Customer Service [online]. USA. [Cited 10 December 2012]. https://service.
esri.com/index.cfm?fa=licenseMgmt.gateway&CFID=57610346&CFTOKEN=827
90631&jsessionid=e43078ca79e0297f2a42

Environmental Systems Research Institute (ESRI). 2012b. Geographic Information 
System. In: GIS.com [online]. USA. [Cited 10 December 2012]. www.gis.com

Ervik, A., Agnalt, A.-L., Asplin, L., Aure, J., Bekkvik, T.C., Døskeland, I., Hageberg,
	 A.A., Hansen, T., Karlsen, Ø., Oppedal, F. & Strand, Ø. 2008. AkvaVis – dynamisk 

GIS-verktøy for lokalisering av oppdrettsanlegg for nye oppdrettsarter - Miljøkrav 
for nye oppdrettsarter og laks. Fisken og Havet, nr 10/2008. 90 pp.

Ervik, A., Døskeland, I., Hageberg, A.A., Strand, Ø. & Hansen, P.K. (forthcoming). 
Virtual decision support tool (AkvaVis) for integrated planning and management 
in aquaculture. In: AkvaVis [online]. Norway. [Cited 10 December 2012].

	 wwwakvavis.no
Ervik, A., Hansen, P.K., Aure, J., Stigebrandt, A., Johannessen, P. & Jahnsen, T. 

1997. Regulating the local environmental impact of extensive marine fish farming. I. 
The concept of MOM (Modelling-Ongrowing fish-Monitoring). Aquaculture, 158: 
85–94.

European Commission. 2012. Blue Growth: Scenarios and Drivers for Sustainable 
Growth from the Oceans, Seas and Coasts. Brussels; European Union. (also 
available at http://ec.europa.eu/maritimeaffairs/documentation/studies/documents/
blue_growth_third_interim_report_en.pdf

European Union. 2009. Reform of the common fisheries policy. Green Paper, Com 
(2009) No. 163. Brussels, Belgium, Commission of the European Communities.

FAO. 1985. Report on the ninth international training course on applications of remote 
sensing to aquaculture and inland fisheries. RSC Series 27. Rome, FAO.

FAO. 1995a. Pond construction for freshwater fish culture: building earthen ponds. 
FAO Training Series No. 20/1. Rome, FAO. (also available at ftp://ftp.fao.org/FI/
CDrom/FAO_Training/FAO_Training/ENG_MENU.htm).

FAO. 1995b. Code of conduct for responsible fisheries. Rome, FAO. 41 pp. (www.fao 
org/docrep/005/v9878e/v9878e00.htm).

FAO. 2008. Report of the FAO expert workshop on climate change implications for 
fisheries and aquaculture. FAO Fisheries Report No. 870. Rome, FAO. (also 
available at www.fao.org/docrep/011/i0203e/i0203e00.htm).

FAO. 2009a. Environmental impact assessment and monitoring in aquaculture. FAO 
Fisheries and Aquaculture Technical Paper, No. 527. Rome, FAO. 57 pp. Includes 
a CD–ROM containing the full document. 648 pp. (also available at www.fao.org/
docrep/012/i0970e/i0970e00.htm).

FAO. 2009b. The State of the World Fisheries and Aquaculture 2008. Rome, FAO. 176 
pp. (also available at www.fao.org/docrep/011/i0250e/i0250e00.htm).

FAO. 2010a. The State of World Fisheries and Aquaculture 2010. Rome, FAO. 197 pp. 
(also available at www.fao.org/docrep/013/i1820e/i1820e00.htm).

FAO. 2010b. Aquaculture development. 4. Ecosystem approach to aquaculture. FAO 
Technical Guidelines for Responsible Fisheries. No. 5, Suppl. 4. Rome, FAO. 53 pp. 
(also available at www.fao.org/docrep/013/i1750e/i1750e00.htm).

FAO. 2012a. The State of World Fisheries and Aquaculture 2012. Rome, FAO. 209 pp. 
(also available at www.fao.org/docrep/016/i2727e/i2727e00.htm).

FAO. 2012b. Aquatic Sciences and Fisheries Abstracts - Web site. Aquatic Sciences 
and Fisheries Abstracts (ASFA). FI Institutional Web sites. In: FAO Fisheries and 
Aquaculture Department [online]. Rome, FAO. Updated. [Cited 10 December 
2012].www.fao.org/fishery/asfa/en



404 Advances in geographic information systems and remote sensing for fisheries and aquaculture

FAO. 2012c. NASO aquaculture maps collection – Web site. FI Institutional Web sites. 
In: FAO Fisheries and Aquaculture Department [online]. Rome, FAO. Updated. 
[Cited 10 December 2012]. www.fao.org/fishery/naso-maps/naso-home/en/

FAO. 2012d. GISFish Global Gateway to Geographic Information Systems, Remote 
Sensing and Mapping for Fisheries and Aquaculture - Web site. In: FAO Fisheries 
and Aquaculture Department [online]. Rome, FAO. Updated. [Cited 10 December 
2012]. www.fao.org/fishery/gisfish/index.jsp

FAO. 2012e. World inventory of fisheries. Impact of aquaculture on environment. 
Issues Fact Sheets. Text by Uwe Barg. In: FAO Fisheries and Aquaculture 
Department [online]. Rome, FAO. Updated 27 May 2005. [Cited 10 December 
2012]. www.fao.org/fishery/topic/14894/en

FAO. 2012f. Fisheries and Aquaculture topics. Labelling and certification. Topics 
Fact Sheets. Text by Audun Lem. In: FAO Fisheries and Aquaculture Department 
[online]. Rome, FAO. Updated 27 May 2005. [Cited 10 December 2012]. www.fao.
org/fishery/topic/13293/en

FAO. 2012g. Fisheries and Aquaculture topics. The ecosystem approach to fisheries 
management. Topics Fact Sheets. Text by S.M. Garcia and K.L. Cochrane. In: FAO 
Fisheries and Aquaculture Department [online]. Rome, FAO. Updated 27 May 2005.
[Cited 10 December 2012]. www.fao.org/fishery/topic/13261/en

FAO Fisheries Department. 2003. The ecosystem approach to fisheries. FAO Technical 
Guidelines for Responsible Fisheries No. 4, Suppl. 2. Rome, FAO. 112 pp. (also 
available at www.fao.org/docrep/005/y4470e/y4470e00.HTM).

FAO Statistics and Information Branch of the Fisheries and Aquaculture 
Department. 2010. Aquaculture production 1950–2008. FISHSTAT Plus - Universal 
software for fishery statistical time series [online or CD–ROM]. Food and 
Agriculture Organization of the United Nations. Available at: www.fao.org/fishery/
statistics/software/fishstat/en

FAO Statistics and Information Branch of the Fisheries and Aquaculture 
Department. 2012. Aquaculture production 1950–2010. FISHSTAT Plus - Universal 
software for fishery statistical time series [online or CD–ROM]. Food and 
Agriculture Organization of the United Nations. Available at: www.fao.org/fishery/
statistics/software/fishstat/en

FAO/Regional Commission for Fisheries. 2011. Report of the regional technical 
workshop on spatial planning for marine capture fisheries and aquaculture. Doha, 
State of Qatar, 24–28 October 2010. FAO Fisheries and Aquaculture Report, 
No. 961. Rome, FAO. 118 pp. (also available at www.fao.org/docrep/014/i2054e/
i2054e00.htm).

Fausch, K.D., Torgersen, C.E., Baxter, C.V. & Li, H.W. 2002. Landscapes to 
riverscapes: bridging the gap between research and conservation of stream fishes.
Bioscience, 52: 483–498.

Federal Geographic Data Committee. 2012. Geospatial Metadata. In: Federal 
Geographic Data Committee [online]. USA. [Cited 10 December 2012].www.fgdc.
gov/metadata

Federal Ministry of Agriculture and Water Resources. 2008. National Aquaculture 
Strategy for Nigeria. 26 pp.

Feinholz, C. & Walker, S. 2007. GIS for managers. Charleston, South Carolina, USA, 
NOAA Coastal Services Center.

Feist, B.E., Steel, E.A., Jensen, D.W. & Sather, D.N.D. 2010. Does the scale of our 
observational window affect our conclusions about correlations between endangered 
salmon populations and their habitat? Landscape Ecology, 25: 727–743.



405References

Ferreira, J.G., Aguilar-Manjarrez, J., Bacher, C., Black, K., Dong, S.L., Grant, J., 
Hofmann, E., Kapetsky, J., Leung, P.S., Pastres, R., Strand, Ø. & Zhu, C.B. 2012. 
Progressing aquaculture through virtual technology and decision-support tools for 
novel management. In R.P. Subasinghe, J.R. Arthur, D.M. Bartley, S.S. De Silva, M. 
Halwart, N. Hishamunda, C.V. Mohan & P. Sorgeloos, eds. Farming the Waters 
for People and Food. Proceedings of the Global Conference on Aquaculture 2010, 
Phuket, Thailand. 22–25 September 2010. pp. 643–704. FAO, Rome and NACA, 
Bangkok. (also available at www.fao.org/docrep/015/i2734e/i2734e00.htm).

Ferreira, J.G., Andersson, H.C., Corner, R.A., Desmit, X., Fang, Q., de Goede, 
E.D., Groom, S.B., Gu, H., Gustafsson, B.G., Hawkins, A.J.S., Hutson, R., Jiao, 
H., Lan, D., Lencart-Silva, J., Li, R., Liu, X., Luo, Q., Musango, J.K., Nobre, 
A.M., Nunes, J.P., Pascoe, P.L., Smits, J.G.C., Stigebrandt, A., Telfer, T.C., de 
Wit, M.P., Yan, X., Zhang, X.L., Zhang, Z., Zhu, M.Y., Bricker, S.B., Xiao, Y., Xu, 
S., Nauen, C.E. & Scalet, M. 2008. Sustainable options for People, catchment and 
Aquatic Resources: the SPEAR project, an international collaboration on integrated 
coastal zone management. European Union Sixth Framework Programme. Contract 
No. INCO-CT-2004-510706. 180 pp. (also available at www.biaoqiang.org/default.
aspx).

Ferreira, J.G., Hawkins, A.J.S., Monteiro, P., Service, M., Moore, H., Edwards, A., 
Gowen, R., Lourenco, P., Mellor, A., Nunes, J.P., Pascoe, P.L., Ramos, L., Sequeira, 
A., Simas, T. & Strong, J. 2007. SMILE – Sustainable mariculture in northern Irish 
lough ecosystems – Assessment of carrying capacity for environmentally sustainable 
shellfish culture in Carlingford Lough, Strangford Lough, Belfast Lough, Larne 
Lough and Lough Foyle. Coimbra, Portugal, Institute of Marine Research, 97 pp. 
(also available at www.ecowin.org/smile).

Fisher, J.A.D., Frank, K.T., Kostylev, V.E., Shackell, N.L., Horsman, T. & Hannah, 
C.G. 2011. Evaluating a habitat template model’s predictions of marine fish diversity 
on the Scotian Shelf and Bay of Fundy, Northwest Atlantic. ICES Journal of Marine 
Science, doi:10.1093/icesjms/fsr147.

Fisher, W.L. 2007. Recent trends in fisheries geographic information systems. In T. 
Nishida, P. J. Kailola & A. E. Canton, eds. GIS/spatial analyses in fishery and aquatic 
sciences (Vol. 3). pp 3–26. Saitama, Japan, Fishery-Aquatic GIS Research Group.

Fisher, W.L. 2010. GIS and spatial analyses in fisheries: challenges, opportunities and 
the future. In T. Nishida, P.J. & A.E. Caton, eds. GIS/spatial analyses in fishery and 
aquatic sciences (Vol. 4). pp. 3–14. Saitama, Japan, Fishery-Aquatic GIS Research 
Group.

Fisher, W.L. & Rahel, F.J. eds. 2004a. Geographic information systems in fisheries.
Bethesda, Maryland, USA, American Fisheries Society.

Fisher, W.L. & Rahel, F.J. 2004b. Geographic information systems in river and stream 
fisheries. In W.L. Fisher & F.J. Rahel, eds. Geographic information systems in 
fisheries. pp. 49–84. Bethesda, Maryland, USA, American Fisheries Society.

Fisher, W.L., Tejan, E.C. & Balkenbush, P.E. 2004. Regionalization of stream fisheries 
management using geographic information systems. In T. Nishida, P.J. Kailola & 
C.E. Hollingworth, eds. GIS/spatial analysis in fishery and aquatic sciences (Vol. 2). 
pp. 465–475. Saitama, Japan, Fishery-Aquatic GIS Research Group.

Foote, K.G. 2009. Quantitative research surveys of fish stocks. In B.A. Megrey 
& E. Moksness, eds. Computers in fisheries research. pp. 145–190. Dordrecht, 
Netherlands, Springer Science.

Foresman, T.W. 1998. History of geographic information systems: perspectives from the 
pioneers. Upper Saddle River, New Jersey, USA, Pearson Education.

Forget, M., Stuart, V. & Platt, T. eds. 2009. IOCCG report 8: remote sensing in 
fisheries and aquaculture. Villefranche-sur-Mer, France, IOCCG. (also available at 
http://www.ioccg.org/reports/report8.pdf).



406 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Fornes, A., Basterretxea, G., Orfila, A., Jordi, A., Alvare, A. & Tintore, J. 2006. 
Mapping Posidonia oceanica from IKONOS. ISPRS Journal of Photogrammetry and 
Remote Sensing, 60: 315–322.

Francour, P. 1997. Fish assemblages of Posidonia oceanica beds at Port-Cros France, 
NW Mediterranean: assessment of composition and long-term fluctuations by visual 
census. Marine Ecology, 18(2): 157–173.

Free geography tools. 2009. Online Traveling Salesman Problem Solver. In: Free 
geography tools. Exploring the world of free tools for GIS, GPS, Google Earth, 
neogeography, and more. [online]. USA. [Cited 10 December 2012]. http://
freegeographytools.com/2008/online-traveling-salesman-problem-solver

Free Software Foundation (FSF). 2012. Free software and the GNU operating system? 
In: Free Software Foundation [online]. USA. [Cited 10 December 2012]. www.fsf.
org/about.

Fridley, R.B. 1995. The opportunities for engineering and technology in addressing the 
environmental, institutional and economic constraints of marine aquaculture in the 
United States of America. Estuaries, 18(1A): 18–24.

Friedlander, A.M., Brown, E., Monaco, M.E. & Clark, A. 2006. Fish habitat utilization 
patterns and evaluation of the efficacy of marine protected areas in Hawaii: integration 
of NOAA digital benthic habitat mapping and coral reef ecological studies. NOAA 
Technical Memorandum NOS NCCOS 23. Silver Springs, Maryland, USA, NOAA.

Froese, R. & Proelfs, A. 2010. Rebuilding fish stocks no later than 2015: will Europe 
meet the deadline? Fish & Fisheries, 11: 194–202.

Frost and Sullivan. 1994. World geographical information systems – software and 
services markets. New York, USA, Frost & Sullivan.

Fu, L. & Rilett, L.R. 1998. Expected shortest paths in dynamic and stochastic traffic 
networks. Transportation Research Part B: Methodological. Maryland Heights, 
Missouri, USA, Elsevier.

Fuller, R.M., Smith, G.M. & Devereux, B.J. 2003. The characterisation and measurement 
of land cover change through remote sensing: problems in operational applications? 
International Journal of Applied Earth Observation and Geoinformation, 4(3): 
243–253.

Fulton, E.A., Smith, A.D.M., Smith, D.C. & van Putten, I.E. 2011. Human 
behaviour: the key source of uncertainty in fisheries management. Fish & Fisheries, 
12: 2–17.

Garcia, S.M. 2011. Potential contribution of the Internet to a global community of 
practice for fishery management. ICES Journal of Marine Science, doi: 10.1093/
icesjms/fsr006.

Garcia, S.M. & Cochrane, K.L. 2005. Ecosystem approach to fisheries: a review of 
implementation guidelines. ICES Journal of Marine Science, 62: 311–318.

Garcia, S.M. & Rosenberg, A.A. 2010. Food security and marine capture fisheries: 
characteristics, trends, drivers and future perspectives. Philosophical Transactions of 
the Royal Society, 365(1554): 2869–2880.

Gardner, B., Sullivan, P.J. & Lembo, A.J. 2003. Predicting stream temperatures: 
geostatistical comparison using alternative distance metrics. Canadian Journal of 
Fisheries and Aquatic Science, 60: 344–351.

Garmin Ltd. 2012. Basic Handhelds. In: Garmin. eTrex® H. [online]. USA. [Cited 10 
December 2012]. www.garmin.com/us/products/onthetrail/

Gastauer, S. 2010. Towards better understanding of fish stock dynamics, based on 
integrated scientific data collected onboard a fishing vessel. School of Ocean Sciences, 
University of Wales, Bangor, UK. 110 pp. (MSc dissertation). (also available at www.
sustainovate.com/dmdocuments/SG_Msc_Thesis_FINAL.pdf).



407References

Gerritsen, H. & Lordan, C. 2011. Integrating vessel monitoring systems (VMS) data 
with daily catch data from logbooks to explore the spatial distribution of catch and 
effort at high resolution. ICES Journal of Marine Science, 68(1): 245–252.

Gewin, V. 2004. Mapping opportunities. Nature, 427: 376–377.
Ghadirian, P. 2009. GIS-based augmented reality: A realistic approach to environmental 

realisation. Saarbrücken, Germany, Lambert Academic Publishing.
Ghana Statistical Service. 2002. 2000 Population and Housing Census: Special Report 

on Urban Localities. 13 pp. Ghana Statistical Service, Republic of Ghana.
Gibbs, M.T. 2007. Sustainability performance indicators for suspended bivalve 

aquaculture activities. Environmental Indicators, 7: 94–107.
Gigawiz Ltd. Co. 2012. Polynomial Trend Surface Analysis. In: Gigawiz Ltd. Co. 

[online]. USA. [Cited 10 December 2012]. www.gigawiz.com/trendsurface.html
Gill, T.A., Monaco, M.E., Brown, S.K. & Orlando, S.P. 2001. Three GIS tools for 

assessing or predicting distributions of species, habitats and impacts: CORA, HSM 
and CA&DS. In T. Nishida, P.J. Kailola & C.E. Hollingworth, eds. Proceedings of 
the first international symposium on GIS in fishery science. pp. 404–415. Saitama, 
Japan, Fishery GIS Research Group.

Gillett, R. 2010. Monitoring and management of the humphead wrasse, Cheilinus 
undulatus. FAO Fisheries and Aquaculture Circular No. 1048. Rome, FAO. 62 pp.

Goodchild, M.F. 2000. GIS and transportation: status and challenges. Geoinformatica, 
4: 127–139.

Gordon, W.R. 1994. A role for comprehensive planning, Geographical Information 
System (GIS) technologies and program evaluation in aquatic habitat development.  
Bulletin of Marine Science, 2–3: 995–1013.

Gorr, W.L. & Kurland, K.S. 2009. GIS tutorial: Workbook for ArcView 9. (3rd ed). 
Redlands, California, USA, ESRI Press.

Granados-Dieseldorff, P. 2009. A GIS-based spatial model for predicting habitat 
suitability for juvenile Mutton Snapper (Lutjanus analis) in Belize. Proceedings of 
the 61st Gulf and Caribbean Fisheries Institute. pp. 191–197. November 10–14, 
2008. Gosier, Guadeloupe, French West Indies. (also available at http://procs.gcfi.
org/pdf/GCFI_61-29.pdf).

Green, E., Mumby, P., Edwards, A. & Clark, C. 2000. Remote sensing handbook for 
tropical coastal management. A. J. Edwards, ed. Paris, France, UNESCO.

Gregoire, T.G. & Valentine, H.T. 2004. Sampling strategies for natural resources and 
the environment. New York, USA, Chapman & Hall/CRC.

Guarinello, M.L., Shumchenia, E.J. & King, J.W. 2010. Marine habitat classification for 
ecosystem-based management: a proposed hierarchical framework. Environmental 
Management, 45(4): 793–806.

Gunderson, D.R. 1993. Surveys of fisheries resources. New York, USA, John Wiley.
Habbane, M., El-Sahb, M.I. & Dubois, J.M. 1997. Determination of potential 

for aquaculture activities via passive teledetection and a grid-based geographical 
information system: Application to coastal waters to the Baie-des-Chaleurs (Eastern 
Canada). International Journal of Remote Sensing, 18(16): 3439–3457.

Hadzilacos, T. & Tryfona, N. 1996. Logical data modelling for geographical 
applications. Journal of Geographical Information Systems, 10(6): 179–203.

Hageberg, A.A. 2008. AkvaVis Brukerundersøkelse - Evaluering av programprototyp 
og kartlegging av brukerbehov. CMR Computing report - CMR-2008-A52030-
RA-1. Bergen, Norway, CMR Computing. 67 pp.

Hamil, D.L. 2002. Your mission, should you choose to accept it: project management 
excellence. Huntsville, Alabama, USA, MESA Solutions Inc. (also available at http://
spatialnews.geocomm.com/features/mesa1/hamil1.pdf).



408 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Handisyde, N.T., Ross, L.G., Badjeck, M.C. & Allison, E.H. 2006. The effects 
of climate change on world aquaculture: a global perspective. Final Technical 
Report, Department for International Development, Aquaculture and Fish Genetics 
Research Programme, Stirling Institute of Aquaculture, Stirling, UK (available at 
www.fao.org/fishery/gisfish/cds_upload/1176298142753_Climate_full.pdf).

Hansen, P., Ervik, A., Schaanning, M., Johannessen, P., Aure, J., Jahnsen, T. & 
Stigebrandt, A. 2001. Regulating the local environmental impact of extensive marine 
fish farming. II. The monitoring programme of MOM (Modelling - Ongrowing fish 
farms - Monitoring). Aquaculture, 194: 75–92.

Harmon, J.E. & Anderson, S.J. 2003. The design and implementation of geographic 
information systems. Hoboken, New Jersey, USA, John Wiley & Sons.

Harvey, F. 2008. A primer of GIS: fundamental geographic and cartographic concepts. 
New York, USA, The Guilford Press.

Hateley, J. & Gregory, J. 2005. Evaluation of a multi-beam imaging sonar system 
(DIDSON) as fisheries monitoring tool: exploiting the acoustic advantage. Warrington, 
UK, Environment Agency Technical Report.

Healey, R.G. 1991. Database management systems. In D.J. Maguire, M.F. Goodchild 
& D.W. Rhind, eds. Geographical information systems: principles and applications, Vol. 
1. pp. 251–267. London, Longman.

Heard, K. 2010. GIS Related Articles. In: GIS Campus Core Facility. Binghampton 
University [online]. USA. [Cited 10 December 2012]. http://gis.binghamton.edu/ 
Bibliography.htm

Hemminga, M. & Duarte, C.M. 2000. Seagrass Ecology. Cambridge, UK, Cambridge 
University Press.

Hengl, T. 2007. A practical guide to geostatistical mapping of environmental variables. 
JRC Scientific and Technical Report. Ispra, Italy, European Commission. (available 
at http://eusoils.jrc.ec.europa.eu/esdb_archive/eusoils_docs/other/eur22904en.pdf)

Heywood, I., Cornelius, S. & Carver. S. 2006. An introduction to geographical 
information system (3rd ed). Harlow, UK, Pearson Education Ltd.

Holmera, M., Argyroub, M., Dalsgaardc, T., Danovarod, R., Diaz-Almelae, 
E., Duarte, C.M., Frederiksena, M., Grauf, A., Karakassisg, I., Marbàe, N., 
Mirtoh, S., Pérezi, M., Pusceddud, A. & Tsapakisj, A. 2008. Effects of fish farm 
waste on Posidonia oceanica meadows: synthesis and provision of monitoring and 
management tools. Marine Pollution Bulletin, 56(9): 1618–1629.

Hooge, P.N., Eichenlaub, W.M. & Soloman, E.K. 1999. Using GIS to analyze animal 
movements in the marine environment. Gustavus, Alaska, USA, United States 
Geological Survey.

Iliffe, J.C. 2008. Datums and map projections for remote sensing, GIS and surveying 
(2nd ed). Dunbeath, Scotland, UK, Whittles Publishing.

Institut français de recherche pour l’exploitation de la mer (IFREMER). 2011. 
Chanel Habitat Atlas for Marine Resources Management - Charm II. In: Ifremer 
[online]. France. [Cited 10 December 2012]. www.ifremer.fr/charm.

Institute of Aquaculture, University of Stirling. 2012. In: GIS and RS Journal 
articles from GISAP. [online]. UK. [Cited 10 December 2012]. www.aqua.stir.ac.uk/
GISAP/gis-group/journal-papers

International Centre for Integrated Mountain Development (ICIMOD). 2011. 
Mountain Geoportal. In: ICIMOD [online]. Capacity building. Elearning. 
Kathmandu. [Cited 10 December 2012]. http://geoportal.icimod.org/UserFiles/
Image/capacity%20building/elearning/Figure%208_1.jpg

Ireland, S. 2010. Looking after our nearshore fish stocks. Western Fisheries. April 2010; 
Department of Fisheries, Western Australia. pp. 29–34.



409References

Irwin, E.R. & Noble, R.L. 1996. Effects of reservoir drawdown on littoral habitat: 
Assessment with on-site measures and geographic information systems. In L.E. 
Miranda & D.R. DeVries, eds. Multidimensional approaches to reservoir fisheries. 
Bethesda, Maryland, USA, American Fisheries Society. 16: 324–331.

Isaak, D.J., Luce, C.H., Rieman, B.E., Nagel, D.E., Peterson, E.E., Horan, D.L., 
Parkes, S. & Chandler, G.L. 2010. Effects of climate change and wildlife on stream 
temperatures and salmonid thermal habitat in a mountain river network. Ecological 
Applications, 20: 1350–1371.

Jacobs, F. 2009. America’s Mean Streak. In: Bigthink. [online]. USA. [Cited 10 
December 2012]. http://bigthink.com/ideas/21442

Jeffers, J. 2010. Climate change and the Arctic: adapting to changes in fisheries stocks 
and governance regimes. Ecology Law Quarterly, 37(3): 917–976.

Jenness, J. 2011. DEM surface tools v. 2.1.292. Flagstaff, Arizona, USA, Jenness 
Enterprises. (available at http://www.jennessent.com/arcgis/surface_area.htm).

Jenness, J., Dooley, J., Aguilar-Manjarrez, J. & Riva, C. 2007a. African water resource 
database. GIS-based tools for inland aquatic resource management. 1. Concepts and 
application case studies. CIFA Technical Paper No. 33, Part 1. Rome, FAO. 167 pp. 
(also available at www.fao.org/docrep/010/a1170e/a1170e00.htm).

Jenness, J., Dooley, J., Aguilar-Manjarrez, J. & Riva, C. 2007b. African water resource 
database. GIS-based tools for inland aquatic resource management. 2. Technical 
manual and workbook. CIFA Technical Paper No. 33, Part 2. Rome, FAO. 308 pp. 
(also available at www.fao.org/docrep/010/A0907E/A0907E00.HTM).

Jennings, S. & Blanchard, J.L. 2004. Fish abundance with no fishing: predictions 
based on macroecological theory. Journal of Animal Ecology, 73: 632–642.

Jensen, J.R. 1996. Introductory digital image processing: a remote sensing perspective 
(2nd ed). Upper Saddle River, New Jersey, USA, Prentice-Hall.

Jensen, S.K. & Dominque, J.O. 1998. Extracting topographic structure from digital 
elevation data for geographic information system analysis. Photogrammetric 
Engineering and Remote Sensing, 54: 1593–1600.

Johannessen, O.M., Kloster, K., Olaussen, T.I. & Samuel, P. 1989. Application of 
remote sensing to fisheries. Final Project Report to the CEC’s Joint Research Centre. 
Oslo, Norway, CEC.

Johnson, J.M. 2003. Geographic information. Westport, Connecticut, USA, Greenwood 
Press.

Johnston, C.A. 1998. Geographic information systems in ecology. Oxford, UK, 
Blackwell Science.

Jordan, S.J., Greenhawk, K. & Smith, G.F. 1995. Maryland oyster geographical 
information system: management and scientific applications. Journal of Shellfish 
Research, 14(1): 269.

Kaeser, A.J. & Litts, T.L. 2010 A novel technique for mapping habitat in navigable 
streams using low-cost side scan sonar. Fisheries, 35: 163–174.

Kam, S.P., Barth, H., Pemsl, D.E., Kriesemer, S.K., Teoh, S.J. & Bose, M.L. 2008. 
Recommendation domains for pond aquaculture. WorldFish Center Studies and 
Reviews 1848. Penang, Malaysia, The WorldFish Center. 40 pp. (also available at 
www.worldfishcenter.org/rdproject).

Kam, S.P., Prein, M. & Dey, M. 2007. Delineating recommendation domains for small-
scale freshwater aquaculture: employing GIS for decision support. In T. Nishida, P.J. 
Kailola & A.E. Caton, eds. GIS spatial analyses in fishery and aquatic sciences (Vol 
3). pp. 431–444. Saitama, Japan, Fishery-Aquatic GIS Research Group.

Kanevski, M. & Maignan, M. 2004. Analysis and modelling of spatial environmental 
data. Lausanne, Switzerland, EFPL Press.



410 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Kapetsky, J.M. 1994. A strategic assessment of warm-water fish farming potential in 
Africa. CIFA Technical Paper No. 27. Rome, FAO. 67 pp. (also available at www.
fao.org/DOCREP/005/V4740E/V4740E00.HTM).

Kapetsky, J.M. 2004. Geographic Information Systems applications in aquaculture. In 
W.L. Fisher & F.J. Rahel, eds. 2004. Geographic information systems in fisheries. pp. 
153–187. Bethesda, Maryland, USA, American Fisheries Society.

Kapetsky, J.M. & Aguilar-Manjarrez, J. 2004. Geographical Information Systems in 
aquaculture development and management from 1985 to 2002: an assessment. In T. 
Nishida, P.J. Kailola & C.E. Hollingworth, eds. GIS/spatial analyses in fishery and 
aquatic sciences (Vol. 2). pp. 393–404. Saitama, Japan, Fishery-Aquatic GIS Research 
Group.

Kapetsky, J.M. & Aguilar-Manjarrez, J. 2007. Geographic information systems, remote 
sensing and mapping for the development and management of marine aquaculture. 
FAO Fisheries Technical Paper No. 458. Rome, FAO. (also available at www.fao.
org/docrep/009/a0906e/a0906e00.HTM).

Kapetsky, J.M. & Aguilar-Manjarrez, J. 2010. Geographic information systems, 
remote sensing and mapping for the development and management of marine 
aquaculture. In The state of world fisheries and aquaculture, 2010. pp. 150–154. 
Rome, FAO. (also available at www.fao.org/docrep/013/i1820e/i1820e00.htm).

Kapetsky, J.M. & Aguilar-Manjarrez, J. 2013. From estimating global potential for 
aquaculture to selecting farm sites: perspectives on spatial approaches and trends. 
In L.G. Ross, T.C. Telfer, L. Falconer, D. Soto & J. Aguilar-Manjarrez, eds. Site 
selection and carrying capacities for inland and coastal aquaculture, pp.129–146. 
FAO/Institute of Aquaculture, University of Stirling, Expert Workshop, 6–8 
December 2010. Stirling, UK. FAO Fisheries and Aquaculture Proceedings No. 21. 
Rome, FAO. 282 pp.

Kapetsky, J.M., Aguilar-Manjarrez, J. & Jenness, J. 2013. A global assessment of 
potential for offshore mariculture development from a spatial perspective. FAO 
Fisheries and Aquaculture Technical Paper No. 549. Rome, FAO. 181 pp.

Kapetsky, J.M., Aguilar-Manjarrez, J. & Soto, D. 2010. Status and potential of spatial 
planning tools, decision-making and modelling in implementing the ecosystem 
approach to aquaculture. In J. Aguilar-Manjarrez, J.M. Kapetsky & D. Soto. The 
potential of spatial planning tools to support the ecosystem approach to aquaculture. 
pp. 19–176. Expert Workshop. 19–21 November 2008, Rome, Italy. FAO Fisheries 
and Aquaculture Proceedings, No. 17. Rome, FAO (also available at www.fao.org/
docrep/012/i1359e/i1359e00.htm).

Kapetsky, J.M., McGregor, L. & Nanne, E.H. 1987. A geographical information 
system to plan for aquaculture: a FAO-UNEP/GRID study in Costa Rica. FAO 
Fisheries Technical Paper No. 287. Rome, FAO.

Kapetsky, J.M. & Nath, S.S. 1997. A strategic assessment of the potential for freshwater 
fish farming in Latin America. COPESCAL Technical Paper No. 10. Rome, FAO. 
128 pp. (also available at www.fao.org/docrep/005/w5268e/W5268E00.htm#TOC).

Kapetsky, J.M., Wijkstrom, U.N., MacPherson, N.J., Vincke, M.M.J., Ataman, E. & 
Caponera, F. 1990. Where are the best opportunities for fish farming in Ghana? The 
Ghana Aquaculture Geographical Information System as a decision - making tool. 
Field Technical Report 5. FI: TCP/GHA/0051. Rome, FAO.

Kaplan, D.M., Planes, S., Fauvelot, C., Brochier, T., Lett, C., Bodin, N., Le Loc’h, F., 
Tremblay, Y. & Georges, J-Y. 2010. New tools for the spatial management of living 
marine resources. Current Opinion in Environmental Sustainability, 2(1–2): 88–93.

Kearns, T.A. & Breman, J. 2010. Bathymetry – the art and science of seafloor modeling 
for modern applications. In J. Breman, ed. Ocean globe. pp. 1–36. Redlands, 
California, USA, ESRI Press.



411References

Keleher, C.J. & Rahel, F.J. 1996. Thermal limits to salmonid distributions in the Rocky 
Mountain region and potential habitat loss due to global warming: a geographic 
information system (GIS) approach. Transactions of the American Fisheries Society, 
125: 1–13.

Kemp, Z. & Meaden, G.J. 1996. Monitoring fisheries using a GIS and GPS. Paper 
presented at AGI: Geographic Information Towards the Millennium: Conference 
proceedings AGI’96. Birmingham, UK, Association for Geographical Information.

Kemp, Z. & Meaden, G.J. 2002. Visualisation for fisheries management for a 
spatiotemporal perspective. ICES Journal of Marine Science, 59(1): 190–202.

Kennedy, M. 2005. The global positioning system and GIS: an introduction. Boca 
Raton, Florida, USA, CRC Press.

Kennedy, M. 2009. Introducing geographic information systems with ArcGIS: a 
workbook approach to learning GIS. Hoboken, New Jersey, USA, John Wiley & 
Sons.

Khalilian, S., Froese, R., Proelss, A. & Requate, T. 2010. Designed for failure: a 
critique of the Common Fisheries Policy of the European Union. Marine Policy, 
34(6):1178–1182.

Kiyofuji, H., Takahashi, F., Tachikawa, D., Abe, M., Tateyama, K., Hiraki, M. 
& Saitoh, S-I. 2007. A ubiquitous information system for the offshore fisheries 
activities around Japan. In T. Nishida, P.J. Kailola & A.E. Caton, eds. GIS/spatial 
analyses in fishery and aquatic sciences (Vol. 3). pp. 313¬324. Saitama, Japan, Fishery-
Aquatic GIS Research Group.

Kourti, N., Shepherd, I., Greidanus, H., Alvarez, M., Aresu, E., Bauna, T., 
Chesworth, J., Lemoine, G. & Schwartz, G. 2005. Integrating remote sensing in 
fisheries control. Fisheries Management and Ecology, 12(5): 295–307.

Kraak, M-J. & Ormeling, F. 2010. Cartography: visualisation of spatial data (3rd ed). 
New York, USA, The Guilford Press.

Kropla, B. 2005. Beginning MapServer: open source GIS development. New York, 
USA, Apress.

Krygier, J. & Wood, D. 2005. Making maps: a visual guide to map design for GIS. New 
York, USA, Guilford Publications.

Lauria, V., Vaz, S., Martin, C.S., Mackinson, S. & Carpentier, A. 2011. What 
influences European plaice (Pleuronectes platessa) distribution in the eastern English 
Channel? Using habitat modelling and GIS to predict habitat utilization. ICES 
Journal of Marine Science, 68(7): 1500–1510.

Laurini, R. & Thompson, D. 1992. Fundamentals of spatial information systems. 
London, UK, Academic Press.

Le Corre, G. 1995. Propositions d’usages de SIG en halieutique. Etude et Séminarie 
sur les Systèmes d’Information Géographique (SIG) en Méditerrané, Vol. 2. 
Contributions au Séminaire. Projet TR/MED/92/013 IFREMER-CEE.

Le Pape, O., Holley, J., Guerault, D. & Desaunay, Y. 2003. Quality of coastal and 
estuarine essential fish habitats: estimations based on the size of juvenile common 
sole (Solea solea L). Estuarine, Coastal and Shelf Science, 58(4): 793–803.

Le Pichon, C., Gorges. G., Boët, P., Baudry, J., Goreaud, F. & Faure, T. 2006. A 
spatially explicit resource-based approach for managing stream fishes in riverscapes. 
Environmental Management, 37(3): 322–335.

Le Pichon, C., Gorges, G., Baudry, J., Goreaud, F. & Boët, P. 2009. Spatial metrics 
and methods for riverscapes: quantifying variability in riverine fish habitat patterns. 
Environmetrics, 20: 512–526.

Leathwick, J.R., Elith, J., Francis, M.P., Hastie, T. & Taylor, P. 2006. Variation in 
demersal fish species richness in the oceans surrounding New Zealand: an analysis 
using boosted regression trees. Marine Ecology Progress Series, 321: 267–281.



412 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Legault, J.A. 1992. Using a geographic information system to evaluate the effects of 
shellfish closures on shellfish leases, aquaculture and habitat availability. Canadian 
Technical Report of Fisheries and Aquatic Sciences No.1822E. 14 pp.

Legendre, P. & Legendre, L. 1998. Numerical ecology: Second English edition. 
developments in environmental modelling 20. New York, USA, Elsevier.

Legovic, T., Palerud, R., Christensen, G., White, P. & Regpala, R.A. 2008. Model 
to estimate aquaculture carrying capacity in three areas of the Philippines. Science 
Diliman, 20: 31–40.

Li, R. & Saxena, N.K. 1993. Development of an integrated marine geographic 
information system. Journal of Marine Geodesy, 16: 293–307.

Li, Z. 2007. Algorithmic foundation of multi-scale spatial resolution. New York, USA, 
CRC Press.

Lieberknecht, L.M., Caewardine, J., Connor, D.W., Vincent, M.A., Atkins, S.M. 
& Lumb, C.M. 2004. The Irish Sea Pilot – Report on the identification of 
nationally important marine areas in the Irish Sea. Peterborough, UK, Joint Nature 
Conservation Committee.

Liebig, W. 1994. Protecting the environment: GIS and the Wadden Sea. GIS Europe, 
3: 34–36.

Lillesand, T., Kiefer, R.W. & Chipman, J. 2007. Remote sensing and image 
interpretation (6th ed). Chichester, UK, Wiley.

Lo, C.P. & Yeung, A.K.W. 2002. Concepts and techniques of geographic information 
systems. Upper Saddle River, USA, Prentice Hall.

Long, B.G. & Skewes, T.D. 1996. A technique for mapping mangroves with Landsat 
TM satellite data and geographic information systems. Estuarine, Coastal and Shelf 
Science, 43: 373–381.

Long, B.G., Skewes, T.D. & Poiner, I.R. 1994. An efficient method for estimating 
seagrass biomass. Aquatic Botany, 47: 277–291.

Longdill, P.C. 2008. Environmentally sustainable aquaculture: an eco-physical 
perspective. Waikato University, New Zealand. (PhD dissertation). 280 pp. (also 
available at http://hdl.handle.net/10289/4002).

Longdill, P.C., Healy, T.R. & Black, K.P. 2008a. GIS-based models for sustainable 
open-coast shellfish aquaculture management area site selection. Ocean and Coastal 
Management, 51: 612–624.

Longdill, P.C., Healy, T.R. & Black, K.P. 2008b. Transient wind-driven coastal 
upwelling on a shelf with varying width and orientation. New Zealand Journal of 
Marine and Freshwater Research, 42: 181–196.

Longdill, P.C., Healy, T.R., Black, K.P. & Mead, S.T. 2007. Integrated sediment habitat 
mapping for aquaculture zoning, Journal of Coastal Research, Special Issue. 50: 
173–179.

Longley, P.A., Goodchild, M.F., Maguire, D.J. & Rhind, D.W. 2001. Geographical 
information systems: principles, techniques, management and applications. Chichester, 
UK, Wiley.

Longley, P.A., Goodchild, M.F., Maguire, D.J. & Rhind, D.W. 2005a. Geographical 
information systems: principles, techniques, management and applications. Chichester, 
UK, Wiley.

Longley, P.A., Goodchild, M.F., Maguire, D.J. & Rhind, D.W. 2005b. Geographic 
information systems and science. Chichester, UK, John Wiley & Sons.

Longley, P.A., Goodchild, M.F., Maguire, D.J. & Rhind, D.W. 2011. Geographic 
information systems and science (3rd ed). Chichester, UK, John Wiley & Sons.

Lowe, J.W. 2004. Reveling in raster data. Geospatial solutions. 14(10): 46–49. (available 
at www.giswebsite.com/pubs/200410/nr200410.pdf).



413References

Lower Bridge River Database, 2005. Electorfished Data Tables and Linkage. In: 
Lower Bridge River Database Structure. [online]. UK. [Cited 10 December 2012]. 
http://hydro.mountainsoft.net/lbr/documentation/structure.html

MacCall, A.D. 1990. Dynamic geography of marine fish populations. Seattle, USA, 
University of Washington Press.

Mackenzie, J. 2011. Getting Started in ArcMap. GIS in Natural Resource Management. 
In: University of Delaware [online]. USA. [Cited 10 December 2012]. www.udel.
edu/johnmack/frec480/arcmap_intro.html

MacKenzie, K.M., Palmer, M.R., Moore, A., Ibbotson, A.T., Beaumont, W.R.C., 
Poulter, D.J.S. & Trueman, C.N. 2011. Locations of marine animals revealed by 
carbon isotopes. Scientific Reports, 1(21): doi:10.1038/srep00021.

Mackinson, S., Wilson, D.C., Galiay, P. & Deas, B. 2011. Engaging stakeholders in 
fisheries and marine research. Marine Policy, 35: 18–24.

Maguire, D., Kouyoumijan, V. & Smith, R. 2008. The business benefits of GIS: an 
ROI approach. Redlands, California, USA, ESRI Press.

Maguire, D.J., Goodchild, M.F. & Batty, M. 2005. GIS, spatial analysis and modelling. 
Redlands, California, USA, ESRI Press.

Maidment, D.R. ed. 2002. Arc hydro: GIS for water resources. Redlands, California, 
USA, ESRI.

Maine Technical Source. 2009. GPS Products-Trimble. In: Maine Technical Source 
[online]. USA. [Cited 10 December 2012]. www.mainetechnicalsource.com/gps.
html

Malthus, T.J. & George, D.G. 1997. Airborne remote sensing of macrophytes in Cefni 
Reservoir, Anglesey, UK. Aquatic Botany, 58: 317–332.

Manolopoulos, Y., Papadopoulos, A.N. & Vassilakopoulos, M.G. 2005. Spatial 
databases: technologies, techniques and trends. Hershey, Pennsylvania, USA, Idea 
Group Publishing.

Marba, N. & Duarte, C.M. 2010. Mediterranean warming triggers seagrass (Posidonia 
oceanica) shoot mortality. Global Change Biology, 16(8): 2366–2375.

Marba, N., Duarte, C.M., Cebrian, J., Gallegos, M.E., Olesen, B. & Sand-Jensen, 
K. 1996. Growth and population dynamics of Posidonia oceanica on the Spanish 
Mediterranean coast: elucidating seagrass decline. Marine Ecology Progress Series, 
137: 203–213.

Mark, D.M., Chrisman, N., Frank, A.U., McHaffie, P.H. & Pickles. J. 1997. The 
GIS History Project. (available at www.ncgia.buffalo.edu/gishist/bar_harbor.html). 
Martin, S. 2004. An introduction to ocean remote sensing. Cambridge, UK, 
Cambridge University Press.

Maxwell, J.R., Edwards, C.J., Jensen, M.E., Paustian, S.J., Parrott, H. & Hill, 
D.M. 1995. A hierarchical framework of aquatic ecological units in North America 
(Nearctic Zone). General Technical Report NC-176. U.S. Forest Service. Saint Paul, 
Minnesota, USA, North Central Forest Experiment Station.

McGowan, E.M., Nealon, J. & Brown, C. 1995. Needs assessment: aquaculture GIS 
in northeastern Massachusetts. GIS/LIS’95 – Annual Conference and Exposition, 
Proceedings, Vols I and II, 1995, Ch.124, pp. 723–729.

McKenzie, L.J., Finkbeiner, M.A. & Kirkman, H. 2003. Methods for mapping seagrass 
distribution. In F.T. Short & R.G. Coles, eds. Global seagrass research methods. pp. 
101–122. Amsterdam, The Netherlands, Elsevier Science.

McKnight, W. 2009. Pacific oyster survey of the North East Kent European marine 
sites. Natural England Report No. NECR016. Sheffield, UK, Natural England.

McLeod, I., Pantus, F. & Preston, N. 2002. The use of a geographical information 
system for land-based aquaculture planning. Aquaculture Research, 33(4): 241–250.



414 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Meaden, G.J. 1978. Commercial food fish aquaculture in the Mississippi delta states: its 
recent spatial diffusion and developmental problems. Birkbeck College, University 
of London, UK. 124 pp. (MSc dissertation).

Meaden, G.J. 1994. Background notes and prospects for a Libyan  marine fisheries 
geographical information system. Libfish Technical Briefing Notes No. 3. Tripoli, 
Libya. Rome, FAO. 55 pp.

Meaden, G.J. 1996. Potential for geographical information systems (GIS) in fisheries 
management. In B.A. Megrey & E. Moksness, eds. Computers in fisheries research. 
pp. 41–79. London, Chapman & Hall.

Meaden, G.J. 1999. Zoning for coastal aquaculture. Report prepared for the government 
of Sri Lanka. Colombo, Sri Lanka; National Aquatic Resources Agency. January, 
1999. 62 pp.

Meaden, G.J. 2000. Applications of GIS to fisheries management. In D. Wright & 
D. Bartlett, eds. Marine and coastal geographic information systems. pp. 205–226. 
London, Taylor & Francis.

Meaden, G.J. 2001. GIS in fisheries science: foundations for the new millennium. In 
T. Nishida, P. Kailola & C. Hollingworth, eds. Proceedings of the first international 
symposium on GIS in fishery science. pp. 3–29. Saitama, Japan, Fishery GIS Research 
Group.

Meaden, G.J. 2004. Challenges of using geographic information systems in aquatic 
environments. In Fisher, W.L. and Rahel, F.J., eds. Geographic Information Systems 
in Fisheries. Bethesda, Maryland, USA: American Fisheries Society. pp. 13–48.

Meaden, G.J. 2009. Geographical information systems (GIS) in fisheries management 
and research. In B.A. Megrey & E. Moksness, eds. Computers in fisheries research 
(2nd ed). pp. 93–120. Dordrecht, Netherlands, Springer Science.

Meaden, G.J. & Do Chi, T. 1996. Geographical information systems. applications to 
marine fisheries. FAO Fisheries Technical Paper No. 356. Rome, FAO. 335 pp. (also 
available at www.fao.org/DOCREP/003/W0615E/W0615E00.HTM).

Meaden, G.J. & Kapetsky, J.M. 1991. Geographical information systems and remote 
sensing in inland fisheries and aquaculture. FAO Fisheries Technical Paper No. 
318. Rome, FAO. 261 pp. (also available at www.fao.org/DOCREP/003/T0446E/
T0446E00.HTM).

Meaden, G.J., Martin, C., Carpentier, A., Delavenne, J., Dupuis, L., Eastwood, P., 
Foveau, A., Garcia, C., Ota, Y., Smith, R., Spilmont, N. & Vaz, S. 2010. Towards 
the use of GIS for an ecosystems approach to fisheries management: CHARM 2 - a 
case study from the English Channel. In T. Nishida, P.J. Kailola & A.E. Caton, eds. 
GIS/spatial analyses in fishery and aquatic sciences (Vol. 4). pp. 255–270. Saitama, 
Japan, International Fishery GIS Society.

Meaille, R. & Wald, L. 1990. A geographical information system for some Mediterranean 
benthic communities. International Journal of Geographical Information Systems, 
4(1): 79–86.

Megrey, B.A. & Moksness, E. 2009. Past, present and future trends in the use of 
computers in fisheries research. In B.A. Megrey & E. Moksness, eds. Computers 
in fisheries research (2nd ed). Dordrecht, Netherlands; Springer Science. pp. 1–30. 
(available at http://wi-fizzle.com/compsci/cpu_speed_Page_3.png).

Mellina, C., Andréfouëta, S., Kulbickib, M., Dalleaua M. & Vigliolac, L. 2009. 
Remote sensing and fish–habitat relationships in coral reef ecosystems: review and 
pathways for multi-scale hierarchical research. Marine Pollution Bulletin, 58(1): 
11–19.

Mensah, F.K. (undated). A Report on the establishment of Aquaculture Spatial 
Database Tcp/Gha/3301 (Baby 01) to be led by the Fisheries Commission. Legon, 
Ghana, University of Ghana. 30 pp.



415References

Mesev, V. ed. 2007. Integration of GIS and remote sensing. Chichester, UK, John Wiley & Sons.
Mikol, R. 2004. Data collection methods and GIS uses to enhance catch and reduce 

bycatch in the north Pacific fisheries. In T. Nishida, P.J. Kailola & C. Hollingworth, 
eds. GIS/spatial analyses in fishery and aquatic sciences (Vol. 2). pp. 607–614. 
Saitama, Japan, Fishery GIS Research Group.

Minot, N., Baulch, B. & Epprecht, M. 2006. Poverty and inequality in Vietnam – 
Spatial patterns and geographic determinants. Washington DC, IFPRI.

Mitasova, H. 2006. Panama Watershed Analysis. In: North Carolina State University. 
Surface Processes Group. [online]. USA. [Cited 10 December 2012]. http://skagit.
meas.ncsu.edu/~helena/measwork/panama/panama.html

Mitchell, A. 2005. The ESRI guide to GIS analysis: Volume 2: spatial measurements 
and statistics. Redlands, California, USA, ESRI Press.

MobileDataforce Australia. 2011. Customisable Mobile Applications and Data 
Integration Solutions. In: MobileDataforce. [online]. Australia. [Cited 10 December 
2012]. www.mobiledataforce.com.au.

Monarch Instrument. 2008. Temperature Recorder. In: Monarch Instrument [online]. 
USA. [Cited 10 December 2012]. www.monarchinstrument.com/dcloggers. 
htm?ID=Temp.

Mora, C., Myers, R.A., Coll, M., Libralato, S., Pitcher, T.J., Sumaila, R.U., Zeller, D., 
Watson, R., Gaston, K.J. & Worm, B. 2009. Management effectiveness of the world’s 
marine fisheries. PLoS Biol, 7(6): e1000131. doi:10.1371/journal.pbio.1000131.

Moreno-Navas, J. 2010. Three-dimensional hydrodynamic models coupled with GIS-
based neuro-fuzzy classification for assessing environmental vulnerability of marine 
cage aquaculture. University of Stirling, UK. (PhD dissertation). (also available at 
www.aqua.stir.ac.uk/GISAP/gis-group/juan).

Moreno-Navas, J., Telfer, T.C. & Ross, L.G. 2011a. Application of 3D hydrodynamic 
and particle tracking models for better environmental management of finfish culture. 
Continental Shelf Research, 31: 675–684.

Moreno-Navas, J., Telfer, T.C. & Ross, L.G. 2011b. Spatial modeling of environmental 
vulnerability of marine finfish aquaculture using GIS-based neuro-fuzzy techniques. 
Marine Pollution Bulletin, 62: 1786–1799.

Mullon, C., Freon, P. & Cury, P. 2005. The dynamics of collapse in world fisheries. 
Fish and Fisheries, 6: 111–120.

Mumby, P.J. & Edwards, A.J. 2002. Mapping marine environments with IKONOS 
imagery: enhanced spatial resolution can deliver greater thematic accuracy. Remote 
Sensing of Environment, 82: 248–257.

Murawski, S.A., Wigley, S.E., Fogarty, M.J., Rago, P.J. & Mountain, D.G. 2005. 
Effort distribution and catch patterns adjacent to temperate MPAs. ICES Journal of 
Marine Science, 62: 1150–1167.

Myers, R.A. & Worm, B. 2003. Rapid worldwide depletion of predatory fish 
communities. Nature, 423: 280–283.

Narumalani, S., Yingchun, Z. & Jensen, J.R. 1997. Application of remote sensing and 
geographic information systems to the delineation and analysis of riparian buffer 
zones. Aquatic Botany, 58: 393–409.

Nath, S.S., Bolte, J.P., Ross, L.G. & Aguilar-Manjarrez, J. 2000. Applications of 
Geographic Information Systems (GIS) for spatial decision support in aquaculture. 
Aquacultural Engineering, 23: 233–278.

National Aeronautics and Space Administration (NASA). 2012. Sea Surface 
Temperature: NASA Aqua MODIS Seasonal Climatology. In: OceanColor Web. 
[online]. USA. [Cited 10 December 2012]. http://oceancolor.gsfc.nasa.gov

National Informatics Centre. 2012. GIS concepts. In: GISPrimer. National Informatics 
Centre, Ministry of Communication and Information Technology. [online]. India. 
[Cited 10 December 2012]. http://gis.nic.in/gisprimer/data4.html



416 Advances in geographic information systems and remote sensing for fisheries and aquaculture

National Ocean Council. 2011. National coastal and marine spatial planning workshop. 
June 21 – 23, 2011. Washington DC, USA. (available at www.whitehouse.gov/sites/
default/files/microsites/ceq/national_cmsp_workshop_summary_report.pdf)

National Research Council. 1998. Improving fish stock assessments. Washington DC, 
National Academies Press.

Naylor, R.L., Goldburg, R.J., Primavera, J.H., Kautsky, N., Beveridge, M.C.M., 
Clay, J., Folke, C., Lubchenco, J., Mooney, H. & Troell, M. 2000. Effect of 
aquaculture on world fish supplies. Nature, 405: 1017–1024.

Nelson, D.M., Haverland, T. & Finnen, E. 2009. EcoGIS – GIS tools for ecosystem 
approaches to fisheries management. NOAA Technical Memorandum NOS 
NCCOS 75. Silver Spring, Maryland, USA, National Oceanic and Atmospheric 
Administration. 38 pp.

Nelson, E.J., Jones, N.L. & Smemoe, C. 1997. From a grid or coverage to a hydrograph: 
unlocking your GIS data for hydrologic applications. In Proceedings of the ESRI 
User Conference. Redlands, California, USA, ESRI Press. (also available at http://
proceedings.esri.com/library/userconf/proc97/proc97/to200/pap198/p198.htm).

Nelstead, K. 2009. GIS class. A blog about science, Christianity, and other topics. In: 
The GeoChristian. [online]. USA. [Cited 10 December 2012]. http://geochristian.
wordpress.com/2009/01/31/new-gis-class

Neteler, M. & Mitasova, H. 2008. Open source GIS: a GRASS GIS approach (3rd ed). 
New York, USA, Springer Science.

Network of Aquaculture Centres in Asia-Pacific (NACA). 2007. Research needs in 
sustaining the aquaculture sector in Asia-Pacific to year 2025 and beyond. Report on 
a workshop held June 4–7, 2007, Rayong, Thailand.

Nishida, T. & Caton, A. eds. 2010. GIS/spatial analyses in fishery and aquatic sciences 
(Vol.4). Saitama, Japan, Fishery-Aquatic GIS Research Group.

Nishida, T., Kailola, P.J. & Caton, A. eds. 2007. GIS/spatial analyses in fishery and 
aquatic sciences (Vol. 3). Saitama, Japan, Fishery GIS Research Group.

Nishida, T., Kailola, P.J. & Hollingworth, C. eds. 2001. Proceedings of the first 
international symposium on GIS in fishery science. Saitama, Japan, Fishery GIS 
Research Group.

Nishida, T., Kailola, P.J. & Hollingworth, C.E. eds. 2004. GIS/spatial analyses in 
fishery and aquatic sciences (Vol. 2). Saitama, Japan, Fishery GIS Research Group.

Nissanka, C., Amarasinghe, U.S. & De Silva, S.S. 2000. Potential yield predictive 
models for the Sri Lankan reservoir fishery. Fisheries Management and Ecology, 7: 
425–436.

NOAA Coastal Services Center. 2012. Examples of raster output for aerial data. In: 
NOAA Coastal Services Center. [online]. USA. [Cited 10 December 2012]. www.
csc.noaa.gov

NOAA National Centers for Coastal Ocean Science. 2004. NOAA explores 
underwater habitats of southwest Puerto Rico [online]. USA. NOAA Project 
NF-08-04. Project funded by NOAA’s Coral Reef Conservation Program. [Cited 
10 December 2012]. (available at http://ccma.nos.noaa.gov/products/biogeography/
usvi_nps/pdf/Poster_English_v2.pdf)

Nuckols III, W.H. 2012. Improving Coastal Management Decisions Using a GIS and 
NMFS Survey Data. In: ESRI proceedings. [online]. USA. [Cited 10 December 
2012]. http://proceedings.esri.com/library/userconf/proc98/proceed/TO500/
PAP487/P487.HTM

O’Sullivan, D. & Unwin, D. 2003. Geographic information analysis. Hoboken, New 
Jersey, USA, John Wiley and Sons.

Obermeyer, N.J. 1999. Measuring the benefits and costs of GIS. In P.A. Longley, M.F. 
Goodchild, D.J. Maguire & D.W. Rhind, eds. Geographical information systems. pp. 
601–610. New York, USA, John Wiley & Sons.



417References

O’Brien-White, S. & Thomason, C.S. 1995. Evaluating fish habitat in a South Carolina 
watershed using GIS. Proceedings of the 49th Annual Conference of the Southeastern 
Association of Fish and Wildlife Agencies. pp. 153–166. Nashville, Tennessee, USA. 
23–27 Sep 1995.

Ocean Farm Technologies, Inc. 2012. Aquapod™ Net Pens. In: Ocean Farm 
Technologies, Inc. [online]. USA. [Cited 10 December 2012]. www.oceanfarmtech.
Com

Oddone, A., Onori, R., Carocci, F., Sadovy, Y., Suharti, S., Colin, P.L. & 
Vasconcellos, M. 2010. Estimating reef habitat coverage suitable for the humphead 
wrasse, Cheilinus undulates, using remote sensing. FAO Fisheries Circular No. 1057. 
Rome, FAO. 31 pp.

Office of National Marine Sanctuaries. 2009. Cordell Bank National Marine 
Sanctuary Condition Report 2009. U.S. Department of Commerce, National Oceanic 
and Atmospheric Administration, Office of National Marine Sanctuaries, Silver 
Spring, MD. 58 pp. (available at http://sanctuaries.noaa.gov/science/condition/pdfs/
cbnms_conditionreport09.pdf).

Openshaw, S. & Alvanides, S. 1999. Applying geocomputation to the analysis of 
spatial distributions. In P. Longley, M. Goodchild, D. Maguire & Rhind, D. eds. 
Geographic information systems: principles and technical issues. Vol. 1. (2nd ed). New 
York, USA, John Wiley and Sons.

Ordnance Survey. 2012. OS Landranger Map. In: Ordnance Survey. [online]. UK. 
[Cited 10 December 2012]. (available at www.ordnancesurvey.co.uk/oswebsite/
docs/legends/50k-raster-legend.pdf).

Ostrowski, M. 1994. The Skagex atlas – user’s guide. Funded by ICES and the Nordic 
Council of Ministers. Bergen, Norway.

Paiboonrat, P. 2007. Information technology for food safety and traceability: a case 
study of Thailand’s chicken industry. Hydro and Agro Informatics Institute, 
National Science and Technology Development Agency. Ministry of Science and 
Technology, Thailand. pp 168 186. (available at www.agnet.org/htmlarea_file/
library/20110721132540/bc54018.pdf).

Palerud, R., Christensen, G., Legović, T., White, P.G. & Regpala, R. 2008. 
Environmental and production survey methodology to estimate severity and extent 
of aquaculture impact in three areas of the Philippines. Science Diliman, 20(2): 23–29.

Pasqualini, V., Pergent-Martini, C., Clabaut, P. & Pergent, G. 1998. Mapping of 
Posidonia oceanica using aerial photographs and side scan sonar: Application off 
the island of Corsica (France). Estuarine, Coastal and Shelf Science, 47(3): 359–367.

Pasqualini, V., Pergent-Martini, C., Fernandez, C. & Pergent, G. 1997. The use of 
aerial teledetection for benthic cartography: advantages and reliability. International 
Journal of Remote Sensing, 18(5): 1167–1177.

Pasqualini, V., Pergent-Martinia, C., Pergenta, G., Agreila, M., Skoufasb, G., 
Sourbesc, L. & Tsirikad, A. 2005. Use of SPOT 5 for mapping seagrasses: an 
application to Posidonia oceanica. Remote Sensing of Environment, 94: 39–45.

Patil, A., Annachhatre, A. & Tripathi, N. 2002. Comparison of conventional and geo-
spatial EIA: a shrimp farming case study. Environmental Impact Assessment Review, 
22: 361–375.

Paukert, C.P. & Long, J.M. 2004. Geographic information systems applications in 
reservoir fisheries. In W.L. Fisher & F.J. Rahel, eds. Geographic information systems 
in fisheries. pp. 85–111. Bethesda, Maryland, USA, American Fisheries Society.

Pauly, D., Christensen, V., Guenette, S., Pitcher, T.J., Sumaila, U.R., Walters, C.J., 
Watson, R. & Zeller, D. 2002. Towards sustainability in world fisheries. Nature, 
418: 689–695.



418 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Paw, J.N., Diamante, D.A.D., Robles, N.A., Chua, T.E., Quitos, L.N. & Cargamento, 
A.G.A. 1992. Site selection for brackishwater aquaculture development and 
mangrove reforestation in Lingayen Gulf, Philippines using geographic information 
systems. Canadian Conference on GIS, 24–26 March 1992. Ottawa, Canada.

Paw, J.N., Robles, N.A. & Alojado, Z.N. 1993. The use of GIS for brackish water 
aquaculture site selection: a case study of three sites in the Philippines. Proceedings 
of the 3rd Asian Fisheries Forum. Singapore, Malaysia.

Payne, M.R., Hatfield, E.M.C., Dickey-Collas, M., Faulkenhaug, T., Gallego, A., 
Groger, J., Licandro, P., Llope, M., Munk, P., Rockmann, C., Schmidt, J.O. & 
Nash, R.D.M. 2009. Recruitment in a changing environment: the 2000s North Sea 
herring recruitment failure. ICES Journal of Marine Science, 66(2): 272–277.

PC cubed Ltd. 2012. Mobile computing. In: PC cubed Ltd [online]. Ireland. 
[Cited 10 December 2012]. www.pccubed.ie/products/mobile_computing/images/
Dolphin_7600.jpg

Pereira, H.M., Leadley, P.W., Proenca, V., Alkemade, R., Scharlemann, J.P.W., 
Fernandez-Manjarres, J.F., Araujo, M.B., Balvanera, P., Biggs, R., Cheung, 
W.W.L., Chini, L., Cooper, H.D., Gilman, E.L., Guenette, S., Hurtt, G.C., 
Huntington, H.P., Mace, G.M., Oberdorff, T., Revenga, C., Rodrigues, P., 
Scholes, R.J., Sumaila, U.R. & Walpole, M. 2010. Scenarios for Global Biodiversity 
in the 21st Century. Science, 330: 1496–1502.

Perez-Sanchez, E. & Muir, J.R. 2003. Fishermen perception on resources management 
and aquaculture development in the Mecoacan estuary, Tabasco, Mexico. Ocean and 
Coastal Management, 46: 681–700.

Pess, G.R., Montgomery, D.R., Steel, E.A., Bilby, R.E., Feist, B.E. & Greenberg, 
H.M. 2002. Landscape characteristics, land use, and coho salmon (Oncorhynchus 
kisutch) abundance, Snohomish River, Wash., U.S.A. Canadian Journal of Fisheries 
and Aquatic Science, 59: 613–623.

Peters, D. 2008. Building a GIS: System architecture design strategies for managers 
(CD–ROM). Redlands, California, USA, ESRI Press.

Petersen, G.N. 2009. GIS cartography. Boca Raton, Florida, USA, CRC Press.
Pierce, G.J., Wang, J. & Valavanis, V. 2002. Application of GIS to cephalopod 

fisheries: workshop report. Bulletin of Marine Science, 17(1): 35–46.
Pittman, S.J. & McAlpine, C.A. 2003. Movements of marine fish and decapod 

crustaceans: process, theory and application. Advances in Marine Biology, 44: 
205–294.

Platt, T. & Sathyendranath, S. 2008. Ecological indicators for the pelagic zone of the 
ocean from remote sensing. Remote Sensing of Environment, 112(8): 3426–3436.

Polunin, N.U.C. ed. 2008. Aquatic ecosystems: trends and global prospects. New York, 
USA, Cambridge University Press.

Pompili, D., Melodia, T. & Akyildiz, I.F. 2009. Three-dimensional and two-
dimensional deployment analysis for underwater acoustic sensor networks. Ad Hoc 
Networks, 7(4): 778–790.

Populus, J., Hastuti, W., Martin, J.M., Guelorget, O., Sumartono, B. & Wibowo, 
A. 1995. Remote sensing as a tool for diagnosis of water quality in Indonesian seas. 
Ocean and Coastal Management, 27(3): 197–215.

Porter, D.E., Edwards, D., Scott, G., Jones B. & Street, W.S. 1997. Assessing the 
impacts of anthropogenic and physiographic influences on grass shrimp in localized 
salt-marsh estuaries. Aquatic Botany, 58(3–4): 289–306.

Pressman, R.S. 1997. Software engineering: a practitioner’s approach. New York, USA, 
McGraw-Hill Co Ltd.



419References

Purroy Albet, A. 2010. Spatial assessment and impact of artisanal fisheries’ activity 
in Cap de Creus. Presentation made at GISlands 2010 – International Summer 
School on Geotechnologies Applied to Marine Spatial Planning. Ponta Delgada, 
Portugal; 7–12 August, 2010. (also available at www.gislands.org/images/stories/
pdf/Presentation_3.pdf).

Purroy Albet, A., Requena, S., Sarda, R., Gili, J.M. & Serrao, E. 2010. Spatial 
assessment and impact of artisanal fisheries activity in Cap de Creus. In H. Calado 
& A. Gil, eds. Geographic technologies applied to marine spatial planning and 
integrated coastal zone management, pp. 15–22. Centro de Informação Geográfica 
e Planeamento Territorial, Portugal. 164 pp. (also available at www.gislands.org/
images/stories/pdf/Geographic-Technologies-Applied-to-Marine-Spatial-Planning-
and-Integrated-Coastal-Zone-Management.pdf).

Rajitha, K., Mukherjee, C.K. & Chandran, R.V. 2007. Applications of remote 
sensing and GIS for sustainable management of shrimp culture. India Aquacultural 
Engineering, 36(1): 1–17.

Ramasubramanian, L. 1999. GIS implementation in developing countries: learning 
from organisational theory and reflective practice. Transactions in GIS, 3(4): 359–
380.

Rambler info. 2012. Universal Transverse Mercator. In: Rambler Info [online]. UK. 
[Cited 10 December 2012]. www.rambler-info.org.uk/gps/utm_wiki.htm

Ramos, F., Sobrino, I. & Jiménez, M.P. 1996. Cartografía de Especies y Caladeros 
– “Golfo de Cádiz”. Informaciones Técnicas 45/96. Junta de Andalucía, España, 
Consejería de Agricultura y Pesca.

Ramsey, P. 2007. The state of open source GIS. Victoria, British Columbia, Canada, 
Refractions Research Inc.

Ramster, J. 1994. Marine resources atlas: the implications for policymakers and 
planners. Underwater Technology, 19(4): 12–19.

Rees, W.G. 2001. Physical principles of remote sensing (2nd ed). Cambridge, UK, 
Cambridge University Press.

Rempel, R.S. & Kushneriuk, R.S. 2003. The influence of sampling scheme and 
interpolation method on the power to detect spatial effects of forest birds in Ontario 
(Canada). Landscape Ecology, 18: 741–757.

Reynolds, H.D. 1998. The modifiable area unit problem: empirical analysis by 
statistical simulation. Graduate Department of Geography, University of Toronto, 
Canada. (PhD dissertation)

Rhind, D. 1990. The ubiquitous geographic information system. Science publications 
and affairs, 5(2): 57–66.

Ricciardi, A. & Rasmussen, J.B. 1999. Extinction rates of North American freshwater 
fauna. Conservation Biology, 13: 1220–1222.

Rigaux, P., Scholl, M.O. & Voisard, A. 2002. Spatial databases: with applications to 
GIS. New York, USA, Elsevier.

Riolo, F. 2008. Fishery Analyst for ArcGIS 9.x. In: MappamondoGIS [online]. 
Italy. [Cited 10 December 2012]. (available at www.mappamondogis.it/pdf/
FisheryAnalyst_presentation.pdf).

Rivex. 2011. RivEX Interface. Sample output. In: Rivex [online]. UK. [Cited 10 
December 2012]. www.rivex.co.uk.

Rob’S maps. 2009. A collection of maps. In: ROB’S maps. [online]. USA. [Cited 10 
December 2012]. www.hoekstrasmaps.blogspot.com/2009_04_01_archive.html

Robinson, A.H. 2010. The look of maps: an examination of cartographic design. 
Redlands, California, USA, ESRI Press.

Robinson, A.H., Morrison, J.L., Muehrcke, P.C., Kimerling, A.J. & Guptill, S.C. 
1995. Elements of cartography. New York, USA, John Wiley & Sons.



420 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Rodríguez-Benito, C., Alvial, A. & Haag, C. 2003. New methodologies in the XTH 
Region of Chile to determine phytoplankton blooms. MERIS User’s Workshop. 
10–13 November 2003. ESRIN. Italy.

Rogers, K.B. & Bergersen, E.P. 1996. Application of geographic information systems 
in fisheries: Habitat use by northern pike and largemouth bass. In L.E. Miranda & 
D.R. DeVries, eds. Multidimensional approaches to reservoir fisheries. pp. 315–323. 
Bethesda, Maryland, USA, American Fisheries Society.

Rogers, K.B. & White, G.C. 2007. Analysis of movement and habitat use from 
telemetry data. In C. S. Guy & M. L. Brown, eds. Analysis and interpretation 
of freshwater fisheries data. pp. 625–676. Bethesda, Maryland, USA, American 
Fisheries Society.

Rose, G.A. 2004. Reconciling overfishing and climate change with stock dynamics 
of Atlantic cod (Gadus morhua) over 500 years. Canadian Journal of Fisheries and 
Aquatic Science, 61: 1553–1557.

Ross, L.G., Mendoza, Q.M.E.A. & Beveridge, M.C.M. 1993. The application of 
geographical information systems to site selection for coastal aquaculture: an 
example based on salmonid cage culture. Aquaculture, 112: 165–178.

Rubec, P.J. 1996. GIS applications for fisheries: for database management, data sharing, 
sampling, analysis and visualization in support of ecosystem management. In P.J. 
Rubec & J. O’Hop, eds. Proceedings of GIS applications for fisheries and coastal 
resources management. pp. 157–191. March 18, 1993. Palm Beach, Florida, USA, 
Gulf States Marine Fisheries Commission.

Rubec, P.J., Coyne, M.S., McMichael, R.H. & Monaco. M.E. 1998. Spatial methods 
being developed in Florida to determine essential fish habitats. Fisheries, 23(7): 
21–25.

Russell, S.E. & Wong, K. 2005. Dual-screen monitors: a qualitative analysis of their 
use in an academic library. The Journal of Academic Librarianship, 31(6): 574–577.

Rutherford, J. 2012. Analyzing Spatial Patterns of Error. In: University of Michigan 
[online]. USA. [Cited 10 December 2012]. www-personal.umich.edu/~danbrown/
nre543/rutherfo.htm

Sabah Integrated Coastal Zone Management. 1999. Farm information. In: Entering 
Data in the Fisheries Database. [online]. Malaysia. [Cited 10 December 2012]. www.
iczm.sabah.gov.my/Tools/Fisheries/Forms.html

Sabatella, E. & Franquesa, R. 2004. Manual of fisheries sampling surveys: methodologies 
for estimations of socio-economic indicators in the Mediterranean Sea. General 
Fisheries Commission for the Mediterranean, No. 73. Rome, FAO.

Sadovy, Y. 2005. Napoleon fish (Humphead Wrasse), Cheilinus undulatus, trade in 
southern China and underwater visual census survey in southern Indonesia. US 
Support for the IUCN Groupers & Wrasses Specialist Group. Final Report.

Sadovy, Y., Punt, A.E., Cheung, W., Vasconcellos, M., Suharti, S. & Mapstone, 
B.D. 2007. Stock assessment approach for the Napoleon fish, Cheilinus undulatus, in 
Indonesia. A tool for quota-setting for data-poor fisheries under CITES Appendix 
II Non-Detriment Finding requirements. FAO Fisheries Circular. No. 1023. Rome, 
FAO. 71 pp. Contains a CD–ROM. (also available at www.fao.org/docrep/012/
a1237e/a1237e00.htm).

Saitoh, S-I., Chassot, E., Dwivedi, R., Fonteneau, A., Kiyofuji, H., Kumari, B., 
Kuno, M., Matsumura, S., Platt, T., Raman, M., Sathyendranath, S., Solanki, 
H. & Takahashi, F. 2009. Remote sensing applications to fish harvesting. In M-H. 
Forget, V. Stuart & T. Platt, eds. Remote sensing in fisheries and aquaculture. pp. 
57–76. IOCCG Report 8. Dartmouth, Canada, IOCCG.



421References

Saitoh, S-I., Mugo, R., Radiarta, I.N., Asaga, S., Takahashi, F., Hirawake, T., 
Ishikawa, Y., Awaji, T. In T. & Shima, S. 2011. Some operational uses of satellite 
remote sensing and marine GIS for sustainable fisheries and aquaculture. ICES 
Journal of Marine Science, 68(4): 687–695. (doi:10.1093/icesjms/fsq190).

Sakurai, Y., Bower, J.R., Kiyofuji, H., Saitoh, S-I., Goto, T., Hiyama, Y., Mori, K. & 
Nakamura, Y. 1998. Changes in inferred spawning sites of Todarodes pacificus based 
on changing environment. Paper Presented at the ICES Annual Science Conference, 
ICES CM 1998/M:18. Lisbon, Portugal.

Salam, A.M. 2000. The potential of Geographical Information System-based modelling 
for aquaculture development and management in South Western Bangladesh. 
Institute of Aquaculture, University of Stirling. Scotland, UK. 318 pp. (PhD 
dissertation).

Sánchez de León, A.S. 2007. Spain high-speed railway network 2007. In: Zonu.com. 
maps. [online]. Spain. [Cited 10 December 2012]. www.zonu.com/Europe/Spain/
Thematic_en.html

Schneider, D.C. 1998. Applied scaling theory. In D.L. Peterson & V.T. Parker, eds. 
Ecological scale: theory and applications. pp. 253–269. New York, USA, Columbia 
University Press.

Selvik, J.R., Behren, H.L., Gjetrang, L.M., Langfeldt, J.N., Lystad, E., Marthinsen, 
I., Moe, K.A., Nedrebo, M. & Sheie, G.M. 1993. Marine resource data base 
(MRDB): a database on vulnerable marine resources in Norway. Paper presented at 
the ICES Statutory Conference, No.C.M.1993/D:44. Dublin, Ireland.

Sherman, G.E. 2008. Desktop GIS: mapping the planet with open source tools. Raleigh, 
North Carolina, USA, The Pragmatic Bookshelf.

Shimura, J., Coates, D. & Mulongoy, J.K. 2010. The role of international organisations 
in controlling invasive species and preserving biodiversity. Revue Scientifique et 
Technique de l’Office International des Epizooties, 29(2): 405–410.

Silva, C., Ferreira, J.G., Bricker, S.B., DelValls, T.A., Martín-Díaz, M.L. & Yañez, E. 
2011. Site selection for shellfish aquaculture by means of GIS and farm-scale models, 
with an emphasis on data-poor environments. Aquaculture, 318: 444–457.

Simmons, J. & MacLennan, D.N. 2005. Fisheries acoustics: Theory and practice. 
London, Wiley-Blackwell.

Simpson, J.J. 1992. Remote sensing and geographical information systems: their past, 
present and future use in global marine fisheries. Fisheries Oceanography, 1: 238–280.

Sinfogeo. 2012. Formación y Soluciones Geomáticas. In: Sinfogeo [online]. Spain. 
[Cited 10 December 2012]. (www.sinfogeo.es/en).

SlipperyBrick. 2009. Wireless router. In: SlipperyBrick. [online]. USA. [Cited 10 
December 2012]. www.slipperybrick.com/wp-content/uploads/2007/09/
linksyswrt100-rangeplus-router.jpg

Slocum, A.T., McMaster, R.B., Kessler, F.C. & Howerd, H.H. 2005. Thematic 
cartography and geographic visualization (2nd ed). Upper Saddle River, New Jersey, 
USA, Pearson/Prentice Hall.

Smith, H.D. & Lalwani, C.S. 1996. The North Sea: co-ordinated sea use management. 
Geojournal, 39(2): 109–115.

Smith, K. & Lavis, M.E. 1975. Environmental influences on the temperature of a small 
upland stream. Oikos, 26: 228–236.

Smith, R.J., Eastwood, P.D., Ota, Y. & Rogers, S.I. 2009. Developing best practice for 
using Marxan to locate marine protected areas in European waters. ICES Journal of 
Marine Science, 66: 188–194.

Snickars, M. & Pitkänen, T. 2007. GIS tools for marine spatial planning and 
management. BALANCE Interim Report No. 28. Vantaa, Finland, Metsähallitus 
Natural Heritage Services. 169 pp. (available at http://balance-eu.org/xpdf/
balanceinterim-report-no-28.pdf)



422 Advances in geographic information systems and remote sensing for fisheries and aquaculture

Snyder, J.P. 1993. Flattening the earth, two thousand years of map projections. Chicago, 
USA, University of Chicago Press.

Softcover International Limited. 2011. Scanner4cad. In: Softcover International 
Limited [online]. UK. [Cited 10 December 2012]. www.scanners4cad.com/images/
graphtec_CSX300.jpg

Somers, I.F. & Long, B.G. 1994. Notes on the sediments and hydrology of the Gulf 
of Carpentaria, Australia. Australian Journal of Marine and Freshwater Research, 
45: 283–291.

Sotheran, I.S., Foster-Smith, R.L. & Davies, J. 1997. Mapping of marine benthic 
habitats using image processing techniques within a raster-based GIS. Estuarine 
Coastal and Shelf Science, 44(SA): 25–31.

Soto, D., Aguilar-Manjarrez, J. & Hishamunda, N. eds. 2008. Building an ecosystem 
approach to aquaculture. FAO/Universitat de les Illes Balears Expert Workshop. 7–11 
May 2007, Palma de Mallorca, Spain. FAO Fisheries and Aquaculture Proceedings 
No. 14. Rome, FAO. 221 pp. (also available at www.fao.org/docrep/011/i0339e/
i0339e00.htm).

Sowa, S.P., Annis, G., Morey, M.E. & Diamond, D.D. 2007. A gap analysis and 
comprehensive conservation strategy for riverine ecosystems of Missouri. Ecological 
Monographs, 77: 301–334.

Sparre, P.J. 2000. Manual on sample-based data collection for fisheries assessment. FAO 
Fisheries Technical Paper No. 398. Rome, FAO. 171 pp. (also available at www.fao.
org/DOCREP/005/X8923E/X8923E00.HTM).

Stack Overflow. 2012. Curve fitting: Find the smoothest function that satisfies a 
list of constraints. In: Stack Overflow [online]. USA. [Cited 10 December 2012]. 
http://stackoverflow.com/questions/2702410/curve-fitting-find-the-smoothest-
functionthat-satisfies-a-list-of-constraints.

Stamatopoulos, C. 2002. Sample-based fishery surveys: a technical handbook. FAO 
Fisheries Technical Paper No. 425. Rome, FAO. 132 pp. (also available at www.fao.
org/DOCREP/004/Y2790E/Y2790E00.HTM).

Steede-Terry, K. 2000. Integrating GIS and the global positioning system. Redlands, 
California, USA, ESRI Press.

Stefansdottir, L., Solmundsson, J., Marteinsdottir, G., Kristinsson, K. & Jonasson, 
J.P. 2010. Groundfish species diversity and assemblage structure in Icelandic waters 
during recent years of warming. Fisheries Oceanography, 19(1): 42–62.

Steiniger, S. & Bocher, E. 2009. An overview on current free and open source desktop 
GIS developments. International Journal of Geographical Information Science, 
23(10): 1345–1370.

Stigebrandt, A., Aure, J., Ervik, A. & Hansen, P.K. 2004. Regulating the local 
environmental impact of intensive marine fish farming. III: a model for estimation 
of the holding capacity in the MOM system (Modelling - Ongrowing fish farm - 
Monitoring). Aquaculture, 234: 239–261.

Suárez-de Vivero, J. 2011. An atlas of maritime spatial planning. Seville, Spain, 
University of Seville. 312 pp.

Sveen, A.F. 2008. Use of free and open source GIS in commercial firms. Division of 
Geomatics, Norwegian University of Science and Technology, Trondheim, Norway.

Swartzman, G., Huang, C. & Kaluzny, S. 1992. Spatial analysis of Bering Sea 
groundfish survey data using generalized additive models. Canadian Journal of 
Fisheries and Aquatic Science, 49: 1366–1378.

Tacon, A.G.J., Metian, M., Turchini, G.M. & de Silva, S. 2010. Responsible 
aquaculture and trophic level implications to global fish supply. Reviews in Fisheries 
Science, 18(1): 94–105.



423References

Taconet, M. 1995. Development of a Geographic Information System for artisanal 
fisheries: the experience of FAO in West Africa. Report of the ninth IDAF liasion 
officers meeting. pp. 41–62. Conakry, Guinea. 9–10 November 1995.

Taleai, M., Mansourian, A. & Sharifi, A. 2009. Surveying general prospects and 
challenges of GIS implementation in developing countries: a SWOT – AHP 
approach. Journal of Geographical Systems, 11(3): 291–310.

Tan, D. 2011. Remote sensing of the changing oceans. New York, USA, Springer.
Taylor, G. & Blewitt, G. 2006. Intelligent positioning: GIS-GPS unification. Chichester, 

UK, John Wiley & Sons.
The logic group. 2012. Digitizing Tablets. In: The logic group [online]. USA. [Cited 10 

December 2012]. www.logicgroup.com/Tablets/SurfaceAccu.htm
Theobold, D.M. 2001. Understanding topology and shapefiles. In: ArcUser, April-June 

2001. Redlands, California, USA, ESRI Press (available at www.esri.com/news/
arcuser/0401/topo.html).

Thomas, Y., Mazurié, J., Pouvreau, S., Bacher, C., Gohin, F., Struski, C. & Le Mao, 
P. 2006. Modelling the growth of Mytilus edulis according to farming practices and 
environmental parameters. Application to 2003–2004 data in the bay of Mont Saint-
Michel. IFREMER Report R.INT./ LERMPL/ 06–16. (also available at www.fao.
org/fishery/gisfish/id/4373).

Thurstan, R.H., Brockington, S. & Roberts, C.M. 2010. The effects of 118 years of 
industrial fishing on UK bottom trawl fisheries. Nature Communications, 1:15 doi; 
10.1038/ncomms 1013.

Todd, B.J. & Greene, H.G. eds. 2008. Mapping the seafloor for habitat characterisation. 
St John’s, Newfoundland, Canada, Geological Association of Canada.

Toepfer, C.S., Fisher, W.L. & Warde, W.D. 2000. A multi-stage approach to estimate 
fish abundance in streams using geographic information systems. North American 
Journal of Fisheries Management, 20: 634–645.

Toledo-Bend Guide. 2005. Brief History of Giant Salvinia in Texas/Louisiana. In: 
Toldedo-Band Guide. USGS. [online]. USA. [Cited 10 December 2012]. www.
tb-guide.com/modules.php?name=News&file=article&sid=343.

Tomlinson, R.F., Calkins, H.W. & Marble, D.F. 1976. CGIS: a mature, large 
geographic information system. Computer handling of geographical data. Paris, 
UNESCO Press.

Torgersen, C.E., Faux, R.N., McIntosh, B.A., Poage, N.J. & Norton, D.J. 2001. 
Airborne thermal remote sensing for water temperature assessment in rivers and 
streams. Remote Sensing of Environment, 76: 386–398.

Trathan, P., Murphy, E., Symon, C. & Rodhouse, P. 1993. Ecological and oceanographic 
relationships in the Southern Ocean. GIS Europe, 2(6): 34–36.

Travaglia, C., Kapetsky, J.M. & Profeti, G. 1999. Inventory and monitoring of shrimp 
farms in Sri Lanka by ERS SAR data. FAO Environment and Natural Resources 
Working Paper No. 1. Rome, FAO. 34 pp. (also available at www.fao.org/sd/
EIdirect/EIre0077.htm).

Travaglia, C., Profeti, G., Aguilar-Manjarrez, J. & Lopez, N.A. 2004. Mapping 
coastal aquaculture and fisheries structures by satellite imaging radar: case study of 
the Lingayen Gulf, the Philippines. FAO Fisheries Technical Paper No. 459. Rome, 
FAO. (also available at www.fao.org/docrep/007/y5319e/y5319e00.HTM).

Trujillo P., Piroddi, C. & Jacquet, J. 2012. Fish farms at sea: the ground truth from 
Google Earth. PLoS ONE 7(2): e30546. doi:10.1371/journal.pone.0030546 (available 
at www.plosone.org/article/info:doi/10.1371/journal.pone.0030546)

United States Geological Survey. 2007. What’s special about a GIS?. Overlay. In: 
Geographic Information Systems. United States Geological Survey. [online]. USA. 
[Cited 10 December 2012]. http://egsc.usgs.gov/isb/pubs/gis_poster/



424 Advances in geographic information systems and remote sensing for fisheries and aquaculture

United States Geological Survey. 2012. USGS Topographic Maps. In: U.S. Geological 
Survey [online]. USA. [Cited 10 December 2012]. http://topomaps.usgs.gov

University of Michigan. 2012. Lake Michigan. Two Rivers Ridge: Capturing Art. In: 
University of Michigan [online]. USA. [Cited 10 December 2012]. www-personal.
umich.edu/~copyrght/image/solstice/win04/TwoRiversRidge/lakemichiganTIN.
jpg

Valavanis, V. 2002. Geographic information systems in oceanography and fisheries. 
London, Taylor & Francis.

Van Sickle, J. 2004. Basic GIS coordinates. Boca Raton, Florida, USA, CRC Press.
Vander Zanden, M.J., Joppa, L.N., Allen, B.C., Chandra, S., Gilroy, D., Hogan, Z., 

Maxted, J.T. & Zhu, J. 2007. Modeling spawning dates of Hucho taimen in Mongolia 
to establish fishery management zones. Ecological Applications, 17: 2281–2289.

Vander Zanden, M.J., Olden, J.D., Thorne, J.H. & Mandrak, N.E. 2004. Predicting 
occurrence and impacts of smallmouth bass introductions in north temperate lakes. 
Ecological Applications, 14: 132–148.

Veiga, P., Ribeiro, J., Concalves, J.M.S. & Erzini, K. 2010. Quantifying recreational 
shore angling catch and harvest in southern Portugal (north-east Atlantic Ocean): 
implications for conservation and integrated fisheries management. Journal of Fish 
Biology, 76(9): 2216–2237.

Verbyla, D.L. 2002. Practical GIS analysis. London, Taylor & Francis.
Vierling, K.T., Vierling, L.A., Gould, W.A., Martinuzzi, S. & Clawges, R.M. 2008. 

Lidar: shedding new light on habitat characterization and modeling. Frontiers in 
Ecology and the Environment, 6(2): 90–98.

Vieux, B.E. 2004. Distributed hydrologic modelling using GIS (2nd ed). Dordrecht, 
Netherlands, Kluwer Academic Publishers.

Vincenty, T. 1975. Direct and inverse solutions of geodesics on the ellipsoid with 
application of nested equations. Survey Review, XXII (176): 88–93.

Vincenzi, S., Caramori, G., Rossi, R. & De Leoa, G.A. 2006. GIS-based habitat 
suitability model for commercial yield estimation of Tapes philippinarum in a 
Mediterranean coastal lagoon (Sacca di Goro, Italy). Ecological Modelling, 193: 
90–104.

Walker, S. & Murphy, J. 2005. Coastal applications using ArcGIS. Charleston, South 
Carolina, USA, NOAA Coastal Services Center.

Wang, L., Lyons, J., Kanehl, P. & Gatti, R. 1997. Influences of watershed land use 
on habitat quality and biotic integrity in Wisconsin streams. Fisheries, 22(6): 6–12.

Warner, T. & Campagna, D.J. 2009. Remote sensing with IDRISI Taiga: a beginner’s 
guide. Worcester, Massachusetts, USA, Clark University.

Weiss, A.D. 2001. Topographic positions and landforms analysis (Conference Poster). 
ESRI International User Conference; July 9–13. San Diego, California, USA.

Weiss, M. 2006. Alternative GIS-Programme. Presentation given at Universität 
Hohenheim, Stuttgart, Germany; GIS-Kurs 05/2006. (available at http://turbo.
unihohenheim.de/wiki/images/Alternative_gis.pdf).

Welcomme, R. 2011. An overview of global catch statistics for inland fish. ICES 
Journal of Marine Science, 68(8): 1751–1756.

White, P.G. 2009. EIA and monitoring for clusters of small-scale cage farms in Bolinao 
Bay: a case study. In FAO. Environmental impact assessment and monitoring of 
aquaculture. FAO Fisheries and Aquaculture Technical Paper No. 527. pp. 537–552. 
Rome, FAO. (also available at www.fao.org/docrep/012/i0970e/i0970e00.htm).

Wijkstrom, U.N. 2003. Short and long term prospects for consumption of fish. 
Veterinary Research Communications, (27)1: 461–468.

Wilson, J.D. 1999. Stellar performances: top companies vie for position in the GIS 
universe. GEOEurope, 3: 36–41.



425References

Wilson, J.P. & Gallant, J.C. eds. 2000. Terrain analysis: principles and applications. 
Chichester, UK, Wiley.

Winter, J. 1996. Advances in underwater telemetry. In B.R. Murphy & D.W. Willis, 
eds. Fisheries techniques (2nd ed). pp. 555–590. Bethesda, Maryland, USA, American 
Fisheries Society.

Wood, B.A. 2004. Open-source and freely available geographic information system 
software and resources. In T. Nishida, P.J. Kailola & C. Hollingworth, eds. GIS/
spatial analyses in fishery and aquatic sciences (Vol. 2). pp. 625–640. Saitama, Japan, 
Fishery GIS Research Group.

Wood, B.A. & Baird, S.J. 2010. Mapping bottom-trawl fishing activity in the New 
Zealand EEZ. In T. Nishida & A.E. Caton, eds. GIS/spatial analyses in fishery and 
aquatic sciences (Vol. 4). pp. 443–450. Saitama, Japan, Fishery-Aquatic GIS Research 
Group.

Wood, B.A. & Dunn, A. 2004. Visualisation of fisheries data using free scientific 
visualisation software. In T. Nishida, P.J. Kailola & C. Hollingworth, eds. GIS/ 
spatial analyses in fishery and aquatic sciences (Vol. 2). pp. 641–648. Saitama, Japan, 
Fishery GIS Research Group.

Wood, L.L. & Ferguson, R.L. 1995. Monitoring the effects of sidecast dredging on 
seagrass habitat using aerial photography and GIS. Proceedings of the 61st Annual 
Convention of the American Society for Photogrammetry and Remote Sensing. 
Charlotte, North Carolina, USA. 403 pp.

World Bank. 2009. The sunken billions: the economic justification for fisheries 
reform. Washington, DC, World Bank; Rome, FAO. 100 pp. (also available at 
http://siteresources.worldbank.org/EXTARD/Resources/336681-1224775570533/
SunkenBillionsFinal.pdf).

Wright, A., Marcus, W.A. & Aspinall, R. 2000. Evaluation of multispectral, fine scale 
digital imagery as a tool for mapping stream morphology. Geomorphology, 33: 
107–120.

Wright, D.J., Blongewicz, M.J., Halpin, P.M. & Breman, J. 2007. Arc Marine: GIS for 
a blue planet. Redlands, California, USA, ESRI Press.

Yamashita, R. & Tanimura, A. 2007. Floating plastic in the Kuroshio Current area, 
western North Pacific Ocean. Marine Pollution Bulletin, 54 (4): 485–488.

Yeung, A.K.W. & Brent Hall, G. 2007. Spatial database systems: design, implementation 
and project management. Dordrecht, Netherlands, Springer.

Zhang, T. & Tsou, M.H. 2009. Developing a grid-enabled spatial Web portal for 
Internet GIServices and geospatial cyberinfrastructure. International Journal of 
Geographical Information Science, 23: 605–630.

Zigler, S.J., Dewey, M.R., Knights, B.C., Runstrom, A.L. & Steingraeber, M.T. 2003. 
Movement and habitat use by radio-tagged paddlefish in the upper Mississippi River 
and tributaries. North American Journal of Fisheries Management, 23: 189–205.




