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Our appetite for fish dates back to prehistory. 
There is evidence from the Upper Paleolithic 
period—a time before agriculture—that humans 
in eastern Asia consumed fish regularly as part of 
their diet. Fish was so important to our ancestors 
that it was routinely depicted in cave drawings on 
more than one continent.

Exploiting the ocean’s bounty might have also 
allowed our human ancestors to expand around 
the globe. In his article for BBC News, reporter Paul 
Rincon describes recently discovered evidence in 
the anthropological record of human migration 
along coastlines—in other words, our ancestors 
followed the fish. “Anthropologists have long 
regarded the exploitation of marine resources as 
a recent development in human history,” states 
Rincon. “This view has been reinforced by a relative 
lack of evidence of ancient occupation in coastal 
areas.” I  Newly discovered artifacts, including a fish 
hook and woven sea grass nets, have only recently 
brought our fishing past into clearer focus.

The Egyptian and Native American predilections 
for seafood are well documented. The ancient 
Greeks and Romans also enjoyed fish in their diets, 
although for the former, fishing was considered 
an activity of low social status. II  But as Professor 
Daniel B. Levine notes, “Greeks from the classical 

A Case for Adaptive Aquaculture
Sea life at all levels of the food chain is at risk. To ensure 
the vitality of our fish—and our continued benefit from 
them—we must evolve our relationship to the ocean’s 
resources. The key is adaption to make the harvesting  
of fish more sustainable for the long-term.

period onward were crazy about fish.” III Apparently 
ancient Greek epicures enjoyed eating fish, they 
just didn’t want to catch it themselves.

As human populations grew and became less mi-
gratory, the demand for fish continued to increase. 
But unlike our prehistoric ancestors who migrated 
where the fish was, we began to expect the fish to 
come to us. Thus began the long history of com-
mercial fishing, which eventually led to industrial 
fishing and aquaculture—and the social, economic, 
and environmental challenges inherent in both.

How much fish do we eat?
The Food and Agriculture Organization of the 
United Nations (FAO) reported that as of 2008, 
“fish provided more than 2.9 billion people with at 
least 15 percent of their average per capita animal 
protein intake.” IV  That’s at least. Citing the FAO’s 
data, The Wall Street Journal recently reported, 
“Demand for seafood world-wide stood at about 
17.1 pounds per capita in 2008, up 36% from around 
12.6 pounds in the 1980s.” V  It’s currently estimated 
that more than 170 billion pounds of sea life are 
removed from the oceans annually.VI  

Worldwide demand for fish is increasing every 
year, with some of the most populous nations on 
the planet leading the fish-catching and consump-
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tion trends: China, Japan, and the United States. 
According to FAO, our appetite for fish has left 
70% of wild species depleted or exploited.

Where does our fish come from?
Wild Caught
In the United States, we have a taste for big fish 
like tuna. Those fish are the ones that depend on 
several levels of the food chain for survival. In that 
sense, not all caught fish are equal. “A pound of 
tuna represents roughly a hundred times the  
footprint of a pound of sardines,” states Daniel 
Pauly of the University of British Columbia.VII  

In terms of meeting the ever-growing demand for 
fish, the predictions are ominous. Even if we were 
to radically reduce the number of boats, hooks  
and nets currently in use in the world’s oceans,  
we would still not be guaranteed fish for future 
generations.VII  

One alternative has been to introduce fish into the 
environment by starting them in hatcheries. In the 
case of salmon, eggs are inseminated by hand, 
and the resulting fry are raised in a tank or pool. 
The fish are eventually released into the natural 
environment where they can legally be called (and 
captured as) “wild.” As Mark Powell, Vice President 
in Charge of Fish Conservation at The Ocean  
Conservancy, stated, “those so-called wild salmon 
you enjoy eating might have been fertilized in 
a bucket, then hatched in a tray and grown in a 
concrete pond for a year or more before being 
released into the ocean.” IX

The use of hatcheries is relatively new within the 
past 160 years.X  The environmental challenges  
created by hatcheries are in many ways similar  
to those associated with traditional fish farms: 
catastrophic loss of livestock, lack of genetic  
diversity, environmental waste, and threat to  
wild populations.

Farmed
Compared to harvesting fish from the ocean, fish 
farming is a relatively new practice. People have 
kept fish in captivity for ages, but only recently 
have we been able to control their reproduction, 
thereby producing desirable species in successively 
larger quantities.

In just the last 30 years, industrialized aquaculture 
has sought to meet the ever-increasing demand for 
fish worldwide. As of 2007, nearly 97% of fish spe-
cies raised through aquaculture were domesticated 
during the 20th century; about one-fourth of these 
species was domesticated in just the past 15 years. 
In addition, the aquaculture industry has grown at 
a steady rate for the past several decades, making 
it a highly lucrative business.XI 

This year, the USDA published its most current 
dietary guidelines, which encourage Americans to 
more than double their fish consumption for the 
health benefits. At a time when ocean resources 
are already dangerously depleted, and aquaculture 
is struggling to keep pace with worldwide demand, 
the recommendation to eat more fish presents a 
significant challenge. As Sarah Nassauer reported 
in The Wall Street Journal, “…the average American 
should eat eight ounces of fish a week to reap 
the benefits of omega-3 fatty acids and other 
nutrients. At the same time, seafood consumption 
is rising world-wide as growing populations and 
an expanding middle class in developing countries 
boost demand for protein. This comes as scientists 
warn that a growing number of fish populations—
including some popular tuna and salmon species—
have dropped to worrisome levels.” XII  

Much has been written about the failures of  
aquaculture, including the side-effects of antibiot-
ics, competition between wild and farmed fish, 
depletion of natural resources to feed captive 
populations, waste handling, overcrowding, and 
disease. In recent years, environmental groups like 
Monterey Bay Aquarium’s Seafood Watch and the 
National Oceanic and Atmospheric Administra-
tion’s FishWatch have brought increasing attention 
to both wild fisheries and traditional aquaculture, 
which has led to improvement in the industry. But 
much remains to be done to make aquaculture 
healthy and sustainable.

A New Way: Adaptive Aquaculture
In 2008, Karl Andreas Almås, President of SINTEF 
Fisheries and Aquaculture, addressed the gap be-
tween our global demand for fish and the diminish-
ing supply. Speaking to ScienceDaily, he discussed 
the issue of aquaculture specifically. “On a global 
basis today, we have an average annual consump-
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tion of 15-16 kilos of fish per person. If we are going 
to continue consuming at this rate, we need to 
double the production of farmed fish within the 
next 20 years. Doing this in a sustainable manner 
will be a major challenge.” XIII 

Almås explained his two-part approach to estab-
lishing sustainable seafood procurement. The first 
approach was to capture only the fish we need 
using more sophisticated technology and minimal 
energy. The second focused on aquaculture:

“…among other things we must stop using fish 
as feed for farmed fish. Fish caught at sea must 
be human food.… Plant oils and proteins may be 
utilised as ingredients for feed in the aquaculture 
industry, and this is an area some research scien-
tists are working on.” XIV

FAO reached a similar conclusion in their report 
from 2008:

“For decades, the need to provide fish as feed  
for other fish has been seen as an almost insur-
mountable obstacle given that the amount of  
fish that can be produced annually from the wild  
is finite. Thus, much research has focused on  
finding replacements for fishmeal and fish oil in  
fish feeds.” XV 

Today, a partnership between AquaChile and 
DuPont has done just that: found a replacement 
for fish oil in feed. By supporting the sustainability 
goals established by the World Wildlife Fund, we 
plan to relieve the demand on the ocean’s resourc-
es and work towards more sustainable farming.  
The fist major step is to include natural alternatives 
to fish in our feed.

Nature sustains itself through continuous give- 
and-take processes. Human interaction with nature, 
whether through industrial agriculture or aquacul-
ture, can adversely affect this cycle. To date, fish 
farming has been mostly take and no give. We are 
remedying this situation by demanding less from 
wild feeder fish populations. The more feeder fish 
we can leave in the ocean, the less the food chain  
is disrupted. The benefit is twofold: feeder fish 
populations can maintain their numbers and 
regenerate more easily, and the species that feed 

on them can continue to have an adequate food 
supply.

The secret ingredient, it turns out, is yeast.
We have adapted yeast to provide the levels of 
omega-3 that fish require to thrive. In doing so,  
we have been able to significantly reduce our 
dependence on feeder fish without compromising 
the health—or quality—of the fish we raise.

In the case of salmon, that reduction is significant. 
Most people think of salmon as a great source of 
omega-3s, but salmon themselves don’t produce 
omega-3. They get it from what they eat, which 
includes smaller forage fish that eat omega-3-
rich algae. Without access to forage fish, farmed 
salmon depend on fish oil in their feed to get the 
omega-3 they need. And that means a lot of fish 
oil. Currently 50% of the fish oil produced for fish 
feed worldwide goes into farmed salmon’s diet.XVI 

By replacing fish oil with omega-3 derived from 
yeast, we will be able to significantly improve our 
“fish in, fish out” ratio. Typically it takes upwards 
of 4 kilograms of feeder fish to produce 1 kilogram 
of salmon. With the yeast-based diet, the “fish in” 
number is reduced to 1. In other words, the salmon 
require 80% less feeder fish while still getting all 
the omega-3 content they need to be healthy— 
and that we depend on for our own health. The 
positive impact on wild feeder fish populations, 
and the fish that depend on them for food, cannot 
be underestimated.

Evolving aquaculture to meet both environmental 
concerns and an ever-growing demand for fish is 
no small task. Our approach is adaptive, mean-
ing we plan to continuously improve our farming 
practices. Along with reducing our dependence on 
feeder fish, we have committed to maintaining the 
lowest pen densities in the industry and minimizing 
the use of antibiotics to the point of eliminating 
them altogether. Chilean-raised salmon’s PCB 
content currently is ranked lowest among farmed 
salmon worldwide.XVII Our goal is to minimize  
PCBs even further and to offer salmon without any  
detectable mercury. Through these efforts, we 
hope to change aquaculture standards worldwide.

By taking into consideration the lifecycles and  
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interdependence of fish at all levels of the food 
chain, our new approach rethinks how fish are  
harvested. Humankind has been exploiting the 
world’s oceans for millennia. Our behavior has to 
change, and soon, to ensure the vitality of our 
oceans and the long-term availability of fish in 
our diets. Farming and aquaculture must evolve. 
Through our efforts, we hope to preserve both 
fishing and farming as viable options for the future. 
We are committed to sustainability, our health,  
and the health of our oceans.


