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Indicator CICES classification
MARINE FOOD PROVISION Section: Provisioning
Marine areas that provide food (Marine Classes:
food (Provision) e Wild plants, algae and their outputs

e Wild animals and their outputs
e Plants and algae from in-situ aquaculture

e Animals from in-situ aquaculture.

CICES IE Sub-class:

Multiple classes (see CICES for

Ireland_fordb.xlIsx for details)

Scale CICES Cascade Level !

Strategic/National/Regional/ocal Structure/Funetdon/Service/BenefitNalue

I Potschin, M. and R. Haines-Young (2016): Frameworks for ecosystem assessments. In: Potschin, M., Haines-Young, R., Fish, R.

and Turner, R.K. (eds) Routledge Handbook of Ecosystem Services. Routledge, London and New York, pp 125-143.
What the service is

This service includes everything taken from the sea for human consumption. This includes fish
(marine and diadromous), shellfish, crustaceans and algae, both from wild harvest and from

aquaculture.

The scientific framework outlined below helps to determine the type of data that could be used for
modelling of this service, and provides general guidance which indicators are likely to have a positive

or negative impact on service provision.
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Scientific framework for modelling ‘marine food provision’

Overview:

The oceans provide an important source of food to coastal communities and underpin

economies around the world (Cochrane et al., 2009).

Fishing is an important food provisioning activity providing a fundamental
ecosystem service (Makino and Sakurai, 2014) through the harvesting of wild and
farmed finfish, molluscs and shellfish (hereafter referred to collectively as “fish”).
Fish harvesting locations range from shallow to deep water environments and are
conducted by a variety of methods from small-scale artisanal fishing practices to
large-scale trawling and aquaculture enterprises (Sewell and Hiscock, 2005). Fish
stocks for food provisioning are controlled by a number of factors, which include
water column properties, habitat, development opportunities, and management

restrictions.

Marine aquaculture (mariculture) also provides food provisioning services through
the cultivation of saltwater plants/algae, most commonly macroalgae. The
aquaculture industry has grown by 8.7% per year since 1970 — three times faster than
agriculture (Diana et al., 2013). This makes it a fundamental contributor to the food

provision service.

Water

Water properties are important considerations for marine food provision. Some of the
most important supporting functions for marine food provision are nutrients/organic
load, turbidity/suspensoids, sea temperature, currents, salinity, and sources of

pollutants.

The role of nutrients and organic compound load in the water column is accepted as
fundamental in determining growth and development of algae, which underpin wild

and farmed fisheries and plant/algae aquaculture (Whitney et al., 2005).

Turbidity describes the optical properties of a liquid which causes light to be
scattered, reducing water clarity. Suspensoids include organic or inorganic solid or
colloidal particles held in suspension within a liquid. The effects of turbidity and
suspensoid load in the water column can have wide ranging implications on fish
stocks. In some instances, high turbidity can reduce marine fish stocks by hindering
fish growth (both first maturity and maximum size), deoxygenizing the water
column, clogging gills, reducing visibility of pelagic food, and by providing extra

habitat for photophobic fish. Conversely, reduced visibility may increase fish survival
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rates by allowing concealment from predation/reducing aerial predation risk (Bruton,

1985; Kaartvedt et al., 1996).

Currents provide a wealth of functions affecting fisheries and aquaculture by
exchanging water. This a) changes nutrient availability (Whitney et al., 2005); b)
provides a source of herbivorous food (plankton input); c) oxygenates the water
column; d) provides a source of larval recruitment; e) propagates cool, nutrient rich
water from poles or deep water; and f) provides an input of sediment (Crawford and
Thomson, 1991). The above processes are essential supporting functions for marine
food services. Water motion improves seaweed nutrient uptake and removes

epiphytes and waste products (Diez et al., 2003).

Salinity is essential for the spawning success of some fish species, where hyper-
osmotic conditions are required (Westin and Nissling, 1991). Low salinity can
dramatically impact the populations of shellfish (i.e. oysters) (Hofmann and Powell,

1998).

Habitat

Fisheries habitats are both complex and varied, and often species-dependent. Unlike
terrestrial habitats, marine habitats tend to exist in a three dimensional setting, where
the water column acts as much a part of the habitat as the substrate, geology and

biology present on them.

A positive relationship exists between sediment depth and the abundance of
macrophytes, where macroalgae abundance increases with increases in sediment
depth (Zieman et al., 1989). Roots are more readily established in fine grained

sediments and may increase aquaculture success.

Benthic structure may provide refuges for fish in areas where seabed relief is highly
complex (Thayer and Chester, 1989), enhancing the chances of fish reaching maturity
and maximum size, in turn increasing wild fish biomass. Bays, reefs and lagoons also

provide areas with fish refuges and reduce damage to macroalgae by wave action.

Light attenuation through the water column directly affects the photosynthetic
efficiency of macroalgae, limiting cultivation, typically occurring at depths <20 m
(Quartino et al., 2001). Photic zones dictate the distribution of fish (especially the

distribution of photophobic/photophilic fish), which are depth dependent.

Species richness for macroalgae tends to decrease at depths greater than 20m,
probably due to light attenuation limiting photosynthetic efficiency (Quartino et al.,
2001).
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Other Effects | Primary productivity has a positive correlation with fish standing stock (Nriagu et al.,
1990), particularly with phytoplankton production and the concentration of
chlorophyll-a (Downing et al., 1990). These could be measured by using the

Normalised Difference Vegetation Index (NDVI) in marine remote sensing imagery.

Management | Management leading to reduced biodiversity includes:

. Mono-species cultivation reducing biodiversity, thus reducing natural

habitat for wild faunal biomass for food provision

. By-catch: fisheries waste product removed from breeding stocks but not

utilised as marine food.

. Environmental degradation associated with fishing techniques (i.e.
bottom trawling) altering natural habitats for wild faunal biomass for

food provision.

. Unsustainable mariculture: pollution (faecal material, uneaten food,
nutrients, and chemicals and drugs like pesticides, disinfectants and
antibiotics) negatively impacting wild fish stocks (Cao et al., 2007);
requirement of live feed for carnivorous farmed fish stocks reducing wild
marine faunal stock (Benetti et al., 2006).

Management, leading to increased biodiversity includes:

. Sustainable fisheries practices that ensure fisheries stocks for long-term
marine food provision. In 2008, 46% of fish, crustaceans and molluscs
consumed by people were sourced from aquaculture projects (Jensen et
al.,, 2014), and, as property rights strengthen for aquaculture, the
aquaculture industry will invest in new technology to improve

aquaculture efficiency (Anderson, 2003).
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