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Because larval Antarctic krill are associated with the 
sea ice that grows during winter they are thought 
to be vulnerable to any climatic changes that might 
a�ect the amount of ice that forms around the An-
tarctic continent annually. Krill larvae are also most 
sensitive to �uctuations in food availability (the 
adults can tolerate starvation for extended peri-
ods) and they have also been shown to be a�ected 
by increasing acidity of the ocean (Kawaguchi et al., 
2013). Environmental changes that a�ect krill have 
repercussions that �ow onto the rest of the ecosys-
tem, so considerable research is underway to exami-
ne the potential e�ects of a warmer, more acidic oce-
an on the populations of krill in the Southern Ocean 
(Flores et al., 2012). 

Antarctic krill exist in a vast area estimated to be at 
least 19 million Km2 (approx. 7 million square mil-
les), which is more than twice the area of the U.S. 
(Atkinson et al., 2009). Because the home range of 
krill is so large it has proved impossible to measu-
re how much is out there at any one time. Further 
complicating matters, this region is impenetrable for 
much of the year due to ice cover and the fact that 
the Southern Ocean is the stormiest in the world. 
Technical problems also mean that measuring krill 
is an imprecise science (Nicol and Brierley, 2010). 
As a result, it is extremely di�cult to know with any 
degree of certainty whether the krill population is 
increasing or decreasing. 

Establishing the

It has been suggested that the removal of the Great 
Whales (which consumed an estimated 150 million 
tons of krill a year prior to their exploitation) in the 
last century would have allowed the krill popula-
tion to explode and that this would have also allo-
wed populations of other species, such as seals and 
penguins, to increase dramatically (Ballance et al., 
2006). But there is little unambiguous historical data 
that shows this took place. Experts have also sug-
gested that the krill population crashed in the 1980s, 
but again it is di�cult to �nd supporting evidence 
for this theory (Atkinson et al., 2004).

Additionally, regular acoustic surveys of krill bio-
mass o� South Georgia and the Antarctic Peninsula 
have failed to detect any systematic change in the 
krill population (Reiss et al., 2008, Fielding et al., 
2014) over the last 20 years.

Today, most of the large Antarctic animals that de-
pend on krill as a food source are relatively healthy, 
with populations of species such as Adelie penguins, 
fur seals and humpback whales increasing drama-
tically during the last 30 years. �ere are penguin 
populations in some areas that have undergone de-
clines (Trivelpiece et al., 2011) however  many po-
pulations of Adelie penguins, which feed largely on 
krill, have undergone considerable increases in po-
pulation sizes over the last few decades (Southwell et 
al., 2015, Lynch et al., 2016). �e factors that result 
in changes in the population sizes of penguins are 
thus complex and not simply related to food supply.  

-

Krill population sizes vary naturally from year to 
year, and in extreme circumstances krill shortages 
at South Georgia have been shown to a�ect the bre-
eding success of seals and penguins (Heywood et al., 
1985). In other regions of the Antarctic it has been 
di�cult to directly link seasonal or annual �uctuati-
ons of krill abundance to the health of seal and pen-
guin populations. But one thing is for certain: �ere 
has been no evidence to suggest that the krill �shery 
is a�ecting the krill population to the extent that po-
pulations of whales, seals or penguins are su�ering. 
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Figure 1: 40 years of Krill Harvesting
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While the krill �shery is the largest in the Southern 
Ocean, it is relatively small by world standards.Acco-
rding to FAO statistics, in 2014 krill was the wor-
ld’s 40th largest �shery and the 3rd largest crusta-
cean �shery. By comparison, the top 13 �sheries all 
caught more than one million tons each.

�e world’s second largest �shery is Peruvian an-
chovy, which occupies a similar ecological niche to 
krill but lives in a much smaller area. In this part of 
the world, in 2014, 3.1 million tons of anchovy were 
caught. No other commercially harvested marine 
species has such a large biomass, such a huge range, 
and such a high turnover as the krill population. 

�e Commission for the Conservation of Antarctic 
Marine Living Resources (also known as CCAMLR) 
was established to implement the principles of the 
CCAMLR Convention. It manages the krill �shery 
because it is responsible for marine conservation in 
the Antarctic region. 

CCAMLR meets annually and adopts conservation 
measures for all the �sheries operating in the waters 
around Antarctica (Nicol and Foster, 2016). For krill, 
the �shery is regulated through a series of measures 
that specify how much can be caught, where it can 
be caught, acceptable levels of by-catch and other 
operational requirements. �e amount of krill that 
can be caught in any one year is set through “Pre-
cautionary Catch Limits (PCL),” which is far more 
conservative than normal �shery quotas because of 
the di�culties in measuring the Antarctic krill bio-
mass, the animals that depend on it as a food source, 
and the unique environment in which they live. 

Catch limits are calculated for a particular area by 
working out how much krill is in that area and by 
determining the long-term annual yield from that 
area. �e actual catch limit is based on a percenta-
ge of that biomass. �e annual precautionary quota 
for Antarctic Krill set by CCAMLR is 5.61 million 
tonnes and amounts to approximately 10 percent of 
the total estimated biomass in area 48 of 60.3 mil-
lion tonnes. �e catch is further limited to 620,000 
tonnes in any one season. For the 2015/2016 season 
the recorded krill catch for all vessels �shing for krill 
was 225,646 tonnes and only 0.3 percent of the total 

biomass of krill in the South Atlantic.

�e krill �shery of 620,000 F(MSC) tons a year, or 
approximately 1% of the biomass, which is a highly 
precautionary �gure when compared to other �s-
heries. For example, the Lenfest Forage Fish Task 
Force recommends that the biomass of lower trop-
hic level species not be allowed to slip below 30-
80% of the un�shed biomass depending on the le-
vel of ecosystem knowledge (Little Fish, Big Impact, 
2012). CCAMLR’s allocation of less than 10% of the 
krill biomass to the �shery far exceeds this level of 
precaution.

PCLs have been set for several large areas of the 
Southern Ocean, totaling more than 8 million tons 
per year. �e catch limits apply to areas where a re-
cent survey of krill abundance was carried out (see 
Figure 2). In Area 48, where most of the modern krill 
�shery operates, there is a PCL of 5.6 million tons.

-



Figure 2: Precautionary Catch Limits (PCLs) of Antarctic Krill
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Making sure history

Several decades ago, there was concern that the 
overharvesting of whales and seals in the Southern 
Ocean would be repeated for krill with disastrous 
ecological consequences. In fact, these events are 
precisely what led to the creation of the Convention 
on the Conservation of Antarctic Marine Living Re-
sources (CCAMLR). 

When it was signed in 1980, it was hailed as a gro-
undbreaking approach to resource management be-
cause it aimed to ensure the sustainable harvesting 
of marine resources using an ecosystem approach. 
CCAMLR has since overseen the management of 
the krill �shery. 

�e conservation measures that now regulate the 
Antarctic krill �shery make up a regime that would 
be considered comprehensive and innovative in any 
other environment. Still, because the Antarctic is 
such a special place and Antarctic krill are such spe-
cial creatures, the �shery is perpetually under consi-
derable scrutiny. 

A whole range of measures govern the operation of 
the krill �shery, including: by-catch regulation, noti-
�cation rules, environmental stipulations, observer 
requirements and the establishment of catch limits. 
Additionally, CCAMLR has implemented an eco-
system monitoring program to detect changes in the 

status of animals that are dependent on krill and to 
determine whether these changes might be a result 
of �shing activity. 

Because the krill biomass is so large, estimates of the 
sustainable harvest are also correspondingly large, 
despite the high degree of precaution. �e current 
annual catch of krill averages about 200,000 tons a 
year and most of it comes from the South Atlantic in 
Area 48. �e most recent estimate of the biomass of 
krill in Area 48 is 60.3 million tons (SC-CCAMLR, 
2010). 

�e biomass in the CCAMLR 2000 survey area is 
thought to be 28% of the global krill biomass (Atkin-
son et al., 2009), which is conservatively estimated 
to be around 215 million tons. �e seals, seabirds 
and whales need about 47.8 million tons of krill for 
their needs (CCAMLR �gures) (see Figure 3). �e 
krill �shery’s highly precautionary trigger level of 
620,000 tons per year is only 1 % of the biomass. Cur-
rent estimates of global krill consumption by whales 
are not available because of uncertainties over the 
sizes of whale populations, but because they are such 
mobile predators they are unlikely to be a�ected by 
the highly localized and relatively small krill �shery. 

So even if the �shery expanded to the current catch 
limit in the South Atlantic – 5.6 million tons a year – 
it would still be harvesting less than 10% of the stock. 
�ere are few other �sheries in the world where the 
allowable catch is set at such a low proportion of the 
biomass and where the actual catch is so much lower 
than that allowed.

Figure 3: Estimated Predator Demand of Krill in Area 48
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Figure 4: Accenture Ranks MSC #1 Eco-Label
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research

�ere are very few scienti�c research vessels opera-
ting around Antarctica and they are only present in 
the region for short periods each year. In contrast, 
krill �shing vessels operate on the �shing grounds 
for most of the year and are extremely well positio-
ned to collect scienti�c data that can be used in the 
management of the �shery. Most �shing vessels have 
the equipment and the capacity to carry out valuable 
research, which can be used to better understand the 
biology of krill and provide information on changes 
in krill stocks. 

An initiative of ARK is to conduct annual krill sur-
veys in areas that are not generally accessed by rese-
archers and to encourage the collection of scienti�c 
data from �shing vessels. �e active involvement of 
the �shing industry in research will be of bene�t to 
�shers, managers and scientists. Organizations such 
as ARK can assist with communication between the 
�shing industry and CCAMLR, so that management 
action can be adopted seamlessly.

Over the course of a decade, Aker BioMarine de-
veloped, perfected and patented a technology called 
Eco-Harvesting®. �is technology, using a specially 
designed trawl system and direct hose connection 
between the trawl and the vessel, holds a special me-
chanism that singles out unwanted by-catch (non-
krill species) and releases it unharmed.

In terms of its operation, the equipment stays un-
der water while a continuous stream of water �ows 
through the hose, bringing the krill live and fresh 
directly into the factory vessel, which allows for im-
mediate processing of fresh raw material with supe-
rior product quality.

Harvesting krill in a commercially viable and en-
vironmentally sound way is challenging. Traditional 
trawling methods where the catch is hauled up on 
deck and emptied into holding tanks before proces-
sing is unsuitable, as krill contains highly digestive 
enzymes and basically self-destructs before it can be 
processed.

Furthermore, unwanted by-catch (e.g. of invertebra-
tes �sh and seals), is a problem with regular trawling 
in the South Atlantic and may pose a threat to fragile 
marine eco-systems in the Antarctic.

Aker’s Eco-Harvesting® �shing system allows the �s-
hing net to stay under water during the entire ope-
ration. Independent observers have veri�ed that the 
proprietary technology and novel harvesting met-
hod ensures no bycatch of other species than Eup-
hausia superba.

-
-
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