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1. Introduction

The littoral zone is operationally defined here as the fraction of the ocean that supports
benthic plants, whether macro- or microscopic. The littoral zone extends from the upper
intertidal down to the depth to which 0.1 % of the irradiance incident on the surface
penetrates, which is the minimum irradiance required for the maintenance of benthic
primary producers. The range of plants to be encountered in the littoral zone is broad,
encompassing higher plants (mangroves, salt marsh plants, seagrasses), macroalgae, and
microalgae, both free-living and endosymbiotic.

The ecosystems these plant communities develop support lush animal and microbial
communities, which confer on the littoral zone a critical importance as the most
important reservoir of plant and animal species in the ocean. Littoral ecosystems are
highly productive and are responsible for a significant share of the cycling of carbon and
nutrients in the ocean, rendering the littoral zone a key site for biogeochemical processes
in the ocean. The role of the littoral zone on biogeochemical fluxes is enhanced by the
fact that it represents the interface between the land and the ocean, whereby most of the
exchanges of materials between these major biomes take place.

The littoral zone is also of key importance to society, for it is there that the interaction
between humans and the ocean takes place. Maritime transport, which is the conduit for
the majority of global trade, depends on ports located in the coastal zone, which also
support a growing pleasure boat fleet. The littoral zone is the prime product upon which
coastal tourism, one of the fastest growing industries, depends, and marine aquaculture,
the fastest growing component of the primary sector, is based on the littoral zone. In



addition to supporting important economic and societal activities, the littoral zone is
greatly impacted by these activities, which are conducive to an important rate of
ecosystem destruction and habitat modification, and is the ultimate recipient of human
wastes. Hence, the littoral zone is a key component of the biosphere and of the interaction
of humans with the ocean, but is, at the same time, one of the most stressed biomes on
Earth.

2. The extent of the littoral zone

The coastline has a global length of about 500 000 km, and the vertical extent of the
littoral zone is variable ranging down to 1 m in highly turbid estuarine waters to over 100
m in the most transparent waters, such as those in the Eastern Mediterranean. The areal
extent of the littoral zone is poorly defined, due to its variable vertical extent, and
probably represents about 27 km2 globally.

Estuarine waters are typically turbid, and the vertical extent of the littoral zone is,
therefore, limited. In contrast, coastal waters away from river outlets in tropical and
subtropical seas are often transparent and allow the growth of benthic plants down to
depths in excess of 100 m.

The transparency of the water is often assessed as the maximum depth where the Secchi
disc, a disc, typically 20 cm in diameter with alternate white and black quadrants, is
visible. The Secchi disc depth is inversely related to the vertical light extinction
coefficient (Kz, units m-1), defining the exponential reduction in irradiance with depth,
according to the expression:

Secchi disc depth (m) = 2.6 / Kz

The maximum depth to which marine plants penetrate is that at which their
photosynthetic - carbon gains are balanced with the losses (respiration, grazing,
reproduction, mechanical losses), referred to as the compensation depth. The
compensation depth of seagrasses is, in general, that where 10 % of the irradiance
incident in the surface penetrates, and corresponds, approximately, to the Secchi disc
depth.

The thinnest macroalgae, with photosynthetic apparatus highly efficient in collecting
light, can penetrate much deeper, to depths receiving as little as 0.1 % of the incident
irradiance, or about three times the Secchi disc depth. Indeed, crustose macroalgae are
often found at depths in excess of 100 m, whereas seagrass stands are rarely found below
40 m in even the clearest waters.

The littoral zone can be divided into the intertidal zone, where sediments are exposed
directly to air at low tide, and the subtidal zone, which always remains submerged. The
intertidal zone may be missing in microtidal environments (tidal range < 30 cm), such as
the Mediterranean Sea, where the upper littoral zone maybe exposed to air during periods



of unusually low sea level, such as during high pressure systems, and where no specific
intertidal community develops.
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