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Figure 2. World food production (FAOSTAT, 2003), fisheries
and aquaculture (FAO, 2006).

ing countries become richer and eat more meat, demands on
both freshwater and land will increase.

Further, these precious resources are being used increasingly
to grow non-food crops such as cotton or for biofuel. From
where will the extra food we need decades from now come?
Might there be no other choice than to turn to the sea?

The oceans cover 70% of Earth and contain 97% of its water,
yet they yield remarkably little of our food. Of the 7.1 billion mt
of food harvested and eaten by humans each year, capture fisher-
ies produce about 83 million mt, while marine aquaculture pro-
duces almost 36 million mt — about 1.2 and 0.5% by weight,
respectively, of the total food supply.

In terms of yield/ha/year, we produce 1,251 Kcal and 32 g of
protein from the land and 4 Kcal and 0.5 g of protein from the
sea. Why do the oceans yield so little for us compared to the
land, and can we find ways to make them more productive?

Lower Trophic Level

One reason for the present low productivity is that capture
fisheries harvest mostly ocean predators that live high in the
food web. At the average trophic level for world fisheries of 3.1
reported by Daniel Pauly and co-authors in Science in 1998, the
83 million mt caught annually in these fisheries originate from
over 10 billion mt of marine primary production. By compari-
son, on land we farm, harvest and eat mostly primary products
(plants), while the animals we grow are fed plant materials (Fig-
ure 2). Put another way, terrestrial farm animals are produced in
one trophic conversion step or at a trophic level of 2.0.

By growing seaweed and bivalve shellfish (Table 1), marine
aquaculture improves on capture fisheries simply by producing
crops at lower trophic levels. However, it is also learning to
reduce the trophic level of some of the most valuable crops it
grows, namely certain species of fish and crustaceans.

Like farm animals on land, these animals have to be fed, but

Table 1. Marine and brackish water
aquaculture product categories in 2007.

Total Value

Product Production UsS. $ Value

category (mt) (1,000) (U.S. $/kg)
Plants 14,784,148 7,504,680 051
Bivalve mollusks 12,848,400 12,642,221 098
Crustaceans 3,612,894 14,683,128 4,06
Farmed finfish 4,693,025 17,542,697 3.74
Total 35,938,467 52,372,725 |.46

Marine aquaculture provides millions of tons of seaweed for
consumption or extraction of fats, minerals, protein and
hydrocolloids used in processed foods. Photo by Chen Jiaxin.

up to now their feeds have contained mostly fishmeal and fish
oil, which, because they originate from wild-caught fish, means
there is little or no trophic gain when they are fed to aquatic
farm animals. However, by using ingredients derived from plants
or microbial sources as replacements for fishmeal and fish oil in
feeds, the natural food web can, in effect, be “shortcut,” and the
trophic levels of these aquatic farm animals can be lowered.

Ingredients From Seaweeds

This leads to the question that if some marine fish can be fed
on ingredients made from plants grown on land, why could they
not be fed on ingredients made from plants like seaweed grown
in the sea? Marine aquaculture already produces 14.8 million mt
of seaweed annually, about half of which is eaten directly by
people and half is processed, mostly to produce hydrocolloids
used in processed foods.

Other products are extracted from seaweeds, too, including
medically bioactive compounds and minerals. Seaweeds also
contain valuable fats, including omega-3 and omega-6 polyun-
saturated fatty acids, and protein. As referenced in a 2009 Fish-
eries Science article by Alok Kalla and co-authors, protein extract-
ed from the seaweed Porphyra has been tested successfully as a
feed ingredient for red seabream in Japan.

Why can we not imagine a marine agronomy that produces
seaweed biomass as its primary crop to be converted in “biorefin-
eries” into products for humans and animals, just like agricul-
tural crops are used now?

Of course, imagining it is one thing, making it happen is
another. That is why development of the marine aquaculture
industry over the last 40 years has been so important. It has pro-
vided a foundation that has inspired invention and platforms on
which new ideas have been tested. It must continue to be
encouraged, to be allowed to learn by trial and error, to adapt to
new commercial and ecological selective pressures, and to fail if
the pressures become too great.

Then, if there is merit in the idea of a larger and more pro-
ductive marine agronomy, new technologies and new industry
structures will evolve. That this must be done in the full glare of
21st-century media and non-governmental organization scru-
tiny, and in a political climate where there is less and less toler-
ance for error makes it doubly difficult, but it is unlikely to hap-
pen in any other way.
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Seaweed Productivity

Productivity in seaweed farms can be quite high. Chinese
production of Laminaria, for example, averaged 19.4 mt dry
weight/ha in 2004. At this level, it would require only 0.9% of
Earth’s ocean surface to produce a dry weight of seaweed equal
to the 6.1 billion mt wet weight of food from plants produced
annually by terrestrial agriculture.

Of course, extrapolations can mislead, and development on
this scale, even if it was possible, would likely take many decades.
But the idea that it might be possible to double our production
of plant biomass for food by farming less than 1% of the ocean’s
surface suggests that we are a long way yet from overwhelming
Earth’s capacity to feed us and that we might be able to look to
the sea to provide more. That this might be done without using
more land or freshwater in a world getting short of both suggests
that the need to test the idea is urgent.

Not New
This is not a new idea. In 1968, Howard Wilcox proposed

that America should create “food and energy farms” by growing
seaweeds in the nation’s coastal waters. Given impetus by the
first world oil crisis of the 1970s, it became mostly a bioenergy
project funded by the U.S. Department of Energy. The program
eventually faded out as oil flowed freely again in the 1980s, and a
sense of crisis lapsed into complacency.

Thirty years later, the world confronts energy and food chal-
lenges anew. Maybe the idea should be looked at again.

Though marine aquaculture has made major advances in the
intervening years, it is still mostly managed alongside capture
fisheries within narrow policy boundaries and is seen mainly as a

www.omarsa.com.ecC
Contact us by calling
5934 2808 990 - 5934 2810 768
or email us directly at
Omarsa@omarsa.com.ec
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Starts from Taiwan

35 years aquaculture experience in 8 countries
18 aquatic feed mills

8 seafood processing plants

Products:
Feed Additives / Aquatic Feed
Tilapia / Black Tiger Shrimp
Vannamei Shrimp / Eel
Fish collagen

GROBEST

Seaweed is commonly found in Asian markets.

way to supplement wild-caught seafood — or as a competitor to it
— rather than as a possible solution to future global food short-
ages. A bigger vision and more expansive policy might prompt
wider public understanding and appreciation of its importance.
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The highest quality of
Head-on, Headless & Value added
shrimp products available all year round
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We guarantee the food safety.
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calendar

SEPTEMBER

Asian Seafood Exposition
September 7-9, 2010

Wanchai, Hong Kong

Phone: +1-207-842-5563

Web: www.asianseafoodexpo.com
OCTOBER

Aquaculture Europe 2010
October 5-8,2010

Porto, Portugal

Web: www.easonline.org/meetings/
aquaculture-europe-event/ae-2010

GOAL 2010

October 17-20, 2010

Kuala Lumpur, Malaysia

Phone: +1-314-293-5500

Web: www.gaalliance.org/ GOAL/

AQUA SUR

October 20-23, 2010

Puerto Montt, Los Lagos, Chile
Phone: +56-2-756-5400

Web: www.aqua-sur.cl
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International Fishmeal and Fish
Oil Organisation Annual Meeting

October 25-28, 2010
Beijing, China
Phone: +44-0-1727-842844

Web: www.iffo.net/default.asp?fname=

1&sWebldiomas=1&url=382

International Conference
of Aquaculture Indonesia
October 25-28, 2010

Surabaya, East Java, Indonesia
Phone: +62-85-6307-6399

Web: www.aquaculture-mai.org

Tilapia 2010

October 27-29, 2010

Kuala Lumpur, Malaysia
Web: www.tilapia2010.com

International Conference
on Shrimp Aquaculture
October 28-30, 2010

Surabaya, East Java, Indonesia
Phone: +62-85-6307-6399

Web: www.aquaculture-mai.org
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Seafood and
Aquaculture Events

Send event listings in English to:
Event Calendar

5661 Telegraph Road, Suite 3A.
St. Louis, Missouri 63129 USA
homeoftice@gaalliance.org

fax: +1-314-293-5525

NOVEMBER

China Fisheries

And Seafood Expo

November 2-4, 2010

Dalian, China

Phone: +1-206-789-5741, ext. 334

Web: www.chinaseafoodexpo.com

International Seafood & Health
Conference & Exhibition
November 6-10, 2010

Melbourne, Victoria, Australia

Phone: +61-3-9330-2813

Web: www.seafoodhealthconference.com

Higher yield, better quality, energy savings.
Isn’t that why you buy a cooker?

Shrimp cooked on the Laitram FC Steam Cooker retain more natural moisture
and produce consistently greater yields. The finished product is at the higher
quality level your customers are asking for. The FC Steam Cooker saves energy,
and comes with more than six decades of Laitram processing innovation,

Machinery

www.laitrammachinery.com  TEL 504-733-6000 Im.sales@laitram.com

102 September/October2010  global aquaculture advocate

r P

innovation is our enduring legacy.
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Since 1935, we've been helping customers solve problems
and capitalize on opportunities faced by their businesses.

Seventy-five years ago, a key answer was a molasses mixer.

Today, the solutions tend to be more technologically
complex — but our founding pledge remains unchanged.

At Wenger, we innovate to solve customer challenges.

And then we do it again.

OV

WENGER"

Inventing the new original since 1935.

SABETHA, KANSAS USA 785-284-2133 INFO@WENGER.COM

BELGIUM TAIWAN BRASIL CHINA TURKEY
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AIS Aqua Foods, Inc.

Alltech

Aquaculture Europe 10
Aquaculture Systems Technologies, LLC
Aquatic Eco-Systems, Inc.

Blue Archipelago

Camanchaca Inc.

Capitol Risk Concepts, Ltd.
Cargill

Cumbrian Seafoods Ltd.

Darden

Diversified Business Communications
Eastern Fish Co.

Elisa Technologies, Inc.

Fega Marikultura

GOAL 2010

Gregor Jonsson, Inc.

Grobest Global Service, Inc.
Guabi Animal Nutrition

Harbor Seafood

Indonesian Aquaculture Society
International Associates Corp.
Intervet/Schering-Plough Animal Health
King & Prince

Kontali Analyse

Laitram Machinery

Mazzetta Company, LLC
Megasupply

National Fish & Seafood, Inc.
Omarsa

Omega Protein

OxyGuard International A/S
Pacific Supreme Co.

Pescanova

Pioneer Group

Preferred Freezer Services
Rangen Inc.

Reef Industries, Inc.

SeaShare

SeaJoy

Sea Port

Sunwell

Thai Royal Frozen Food Co. Litd.
Thai Union Frozen Products PCL
Trace Register

Tropical Aquaculture Products, Inc.
UniPresident Vietnam Co., Ltd.
Urner Barry

Wenger

World Renderers Organization
Zeigler Bros., Inc.
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Advertising Office
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The Leaders...

Advertise in the Advocate.

GAA Corporate
Members
Save 15-30%!

Contact Susan Chamberlain

at
Tel.: +1-314-293-5500
Fax: +1-314-293-5525

or
E-mail: sales@gaalliance.org

To take advantage of special
ad rates for multiple insertions, too!
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PROUD SUPPORTERS OF

GLOBAL AQUACULTURE
ALLIANCE

Largest independent chilled seafood supplier in the UK

First processor in Europe to be ACC Accredited
First to supply B.A.P. Accredited Prawns in the UK

“Here at Cumbrian Seafoods, sustainability is not just about the
how, where and when the fish is caught, it is also about the impact
it has on the community, the eco-system and the environment”

Peter Vassallo, Owner & Managing Director Of Cumbrian Seafoods

.k,_S_eu_ham, County Durham, SR7 7DN
brian-seafoods.co.uk



COST EFFECTIVE PRAWN FEED

Top-tier Prawn Feed
Manufacturer

Highest Credibility
Best Quality
Best Service at Reasonable Price
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