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Professor  Angelo  Bernardino  presented  a  summary  of  articles  related  to  the  oceans
heterogeneity  and primary production.  He also presented case studies where this  biodiversity
information was applied with conservation purposes for defining marine protected areas.

Marine biodiversity – patterns and processes
He started with a description of the ocean basins and the physical properties of seawater

currents. Properties such as temperature, pressure, salinity, nutrients and oxygen concentration
define  major  open  ocean  habitats.  The  deeper  the  water  mass,  the  greater  the  salinity
concentration and the levels of nutrients,  and the lower the temperature and oxygen. 70% of
Earth’s surface is covered by oceans, 90% of which serves as habitat. In other words, life on Earth
happens on the ocean and is distributed throughout the complete water column. Although the
ocean’s biodiversity is vast, a great number of microorganisms have not been identified yet. 

The diversity of  species mostly  depends on the quantity of  sunlight and nutrients that
reach the water column. The photic layer is near the surface, but most nutrients are near the
bottom,  hence  for  photosynthesis  to  happen  it  is  necessary  an  upwelling  mechanism  that
transports nutrients up to the photic layer. Where mixing is higher, the presence of nutrients is
abundant, which leads to a spike in biomass productivity. This process is also controlled by vertical
gradients of temperature (stratification), because where stratification is stronger it is more difficult
for  nutrients  to  pass  through  the  thermocline  boundary.  Below  the  thermocline,  oxygen  is
consumed during organic matter regeneration.

It is important to note that a large diversity of bacteria and viruses live in the sea water,
using Dissolved Organic Carbon for their metabolic processes and serving as food by metazoans.
The most abundant planktonic are bacteria. The author also talks about benthos research and
states that benthic-pelagic coupling is controlled by primary production, depth of the mixed layer
and nutrients present in the photic layer. This is because the species that live in the benthos of the
ocean, known as bentho-pelagic species, depend on food that sinks to the bottom. He gives an
example of migratory species, that feed more easily when they move to a shallower region and
reach an ocean margin,  as they have access to a greater amount of  food. Another  important
information is  that the largest primary productivity regions develop close to the continents, a
factor that influences fishing.

Megafauna biomass decreases with depth because of a limitation of food. Whereas, the
body size of microbial biomass is not affected by depth. As a result, there is a large quantity of
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microbes in the oceans (90% of Earth’s biomass is made out of bacteria). Microbes have a lot to do
with  the  ocean’s  chemical  properties,  for  instance,  microbial  activity  affects  inorganic  carbon
exchanges, which is related to the sinking of carbon. But the speed of biochemical processes in the
seafloor  is  controlled  by  biomass  production  at  the  surface.  There  is  evidence  that  primary
productivity is linked to benthic biomass on continental margins (for example the Peruvian and the
Patagonian shelves).

The benthic-pelagic coupling is also known as “the biological pump”. Only 5% of the net
primary production in the ocean reaches a greater depth than 3000 m. This pump is important for
food chains, but also for carbon capture too. The biological pump is a carbon pump that happens
in less than a year.

The distribution of marine biodiversity indicates it is greatest near the tropics and in highly
biologically productive zones, such as upwelling areas associated to fronts.  10% of biodiversity
hotspots are located in areas considered moderately impacted by humans. These hotspots have
varied  along  geological  events.  It  is  known  that  most  tropical  animals  have  temperature
limitations,  so sea surface temperature can be considered a good proxy of  biodiversity.  Thus,
climate change can cause large changes in the composition of biodiversity.

About how to use biodiversity in conservation activities?
In the Mid-Atlantic ridge there is a type of volcano known as hot thermal vents. These

vents expel a great amount of different types of metal and several countries want to mine the
mineral in those areas. At the same time, a group of researchers have come up with a proposal to
create  marine  protected  areas  near  this  ridge.  In  this  case,  for  the  protected  area  planning
environmental impacts of global warming were taken into account.

Case studies
The  author  mentions  the  case  of  mining  claims  in  Hawaii  where  management  was

necessary to define certain marine protected areas in order to preserve the ecosystem. Due to the
scarce amount of data available, the research was based on habitat modelling using proxies that
allowed the estimation of biodiversity to define the protected regions. 

Another  case  was  the  continental  margin  offshore  Brazil,  where  deep-sea  activities
augmented in the last years. In Brazil, it is possible to exploit oil in an octocoral rich region (where
deep sea corals develop). With the increase of this  activity, and the advances in technology, oil
extraction is  now carried out up to 8000 m depth entraining higher risks of  incidents.  As the
quality of the data collected by oil companies is low, a model was used which indicated that these
corals are more abundant in the margins that were to be exploited. In this area of high economical
interest, spatial planning  using available data on sediments, bathymetry and biodiversity available
was used to create a scenario of protection restricting the activities in most vulnerable areas. He
also commented the scarcity of biodiversity monitoring in the offshore region of Brazil and the
need of this knowledge for an appropriate management.

In synthesis
Humankind knows environmental and geological key drivers of biodiversity. There is a need

of applying local knowledge and data available in a context of scarce budget to study biodiversity
to achieve both conservation and a sustainable management. Also, in this short budget scenario,
researchers  and  managers  need  to  use  secondary  data  sources,  as  for  example,  trying  to
implement models.


