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Exponential Growth of Aquaculture in Chile



Chilean Aquaculture
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Goals
1. Determining Aquaculture Environmental Impacts: Eutrophication of 

Coastal Ecosystems

2. Ecological Engineering: IMTA

3. Discussion of Limitations and Challenges
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Ecological Engineering
“Ecological Engineering is an emerging field that uses ecological processes within natural or

constructed systems to achieve environmental goals”

Buschmann, Hernández-González, Aranda, Chopin, Neori, Halling & Troell. Mariculture Waste Management. In 
Sven Erik Jørgensen and Brian D. Fath (Editor-in-Chief), Ecological Engineering. Vol. [3] of Encyclopedia of
Ecology, 5 vols. pp [2211-2217] Oxford: Elsevier.



Buschmann 2007. Anales Academia Chilena de Ciencias
Buschmann et al. 2009. Ocean & Coastal Management

EUTROPHICATION 



Goast Nutrients



N Budget

Mente et al. 2004. Aquaculture International



Nitrogen Loads: Tasmania



EUTROPHICATION IN SOUTHERN 
CHILE

(Green Tides)



Tracking the algal origin of the Ulva bloom in the Yellow
Sea by a combination of molecular, morphological and
physiological analyses

Pang et al. Marine Environment Research (in press)



Land-Based IMTA

Bolton J.J. 2006. South African Journal of
Science 102:507- 508

Buschmann et al 1994. Aquacultural Emngineering
Buschmann et al. 1996. Hydrobiologia

Chile

South Africa
Israel

Neori, A., et al. 2004. Integrated aquaculture: rationale, 
evolution and state of the art emphasizing seaweed
biofiltration in modern aquaculture. Aquaculture 231: 361-
391.







Buschmann et al. 1994. Aquacultural Engineering
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Buschmann et al. 1996 Hydrobiologia 326/327: 75-82 



OPEN SYSTEMS IMTA

Chopin et al. 2008. Encyclopedia of Ecology, 
Elsevier. Vol.3, pp.2463-2475 

Troell et al. 1997 Aquaculture
Halling et al. 2005. Aquaculture International
Buschmann et al. 2008. J appl. Phycol
Abreu et al.2009. Aquacultue

ChileCanada



OPEN SEA AQUACULTURE

Buschmann et al., 2006. ICES Journal of Marine Science



Troell et al. 1997. Aquaculture



Hatchery technology for Macrocystis

Gutierrez et al. JAP. 2006



25 kg/m

Gutierrez et al. 2006 JAP

Macrocystis Production Systems

14, 9 kg/m



Winter Production:

Additional 18‐20 kg m‐1

Pilot site at Chiloé



Large-Scale Seaweed Aquaculture






