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Humans are doing a big impact on Earth climate patterns, which is common known as
footprint. Is known that temperature is increasing year by year since remote times, and
conferences as IPCC (Intergovernmental Panel on Climate Change) 1990 and IPCC 2011
reports that this increments is related with an a rising of CO2 levels at the atmosphere.

There are some studies where is shows that oceans are the first sink of atmospheric
CO2, absorbing at least 30% if this concentrations. Even though, is known that Oceans
can help regulate temperature in Earth absorbing 93% of the heat. Those characteristics
helps to mitigate climate change, but is affecting too ocean process and organisms who
live there.

Some consequences of increasing temperature by climate change had been reported and
some of them are ocean acidification, ocean deoxygenation and sea level rise. Each one
are affecting processes as biogeochemical cycles, metabolisms of organisms, dispersal or
migrations of populations, calcification which is important in organisms with shells and
others as corals, physiological stress associated with changes in oxygen, carbon flux and
temperature, and others.

Those effects are not just affecting ocean organisms, but is affecting societies around the
world, even when this communities live far from the coasts.

One of  the  changes  easily  to  predict  is  sea level  rise,  which will  affect  communities
around the  coastlines  in  the  world,  where  is  known that  live  a  great  percentage  of
populations. In addition, some animals as sea turtles and shorebirds which make nests
in coastlines will be greatly affected with these changes. 

In the IPCC report  released in 2014,  the main impacts  related to climate  change in
literature were regarding the shifts in species geographical distribution, the changes in
migration  patterns  and even changes  in  species  interactions.  Also,  at  the  ecosystem
level, Poloczanska et al. (2016) demonstrated strong changes in primary productivity in
temperate latitudes,  changes in the bentho-pelagic coupling and impacts on fisheries in
Northern seas. Yet, the results are still underestimated, since there are data gaps in the
Southern Tropical  latitudes and the combined effects  of the rise in temperature and
decreasing pH and dissolved oxygen. 

Other documented effects of climate change relate the rise of extreme events, such as
hurricanes,  storms and floods.  This  could lead to losses of  insular habitats  and to a
decrease in the carbon stocks areas, implicating the loss of several important ecosystem



services. 

At the organism level, the effects of ocean acidification are well documented in terms of
the physiology and organism’s processes. Each species responds differently to different
stressors, but the most common changes occur in calcification, photosynthesis, nitrogen
fixation and reproduction.  However,  since  calcification is  a  key factor  of  success for
several  species,  many  marine  organisms  are  at  jeopardy  if  the  ocean  acidification
continues to increase. 

Deoxygenation is another impact of climate change that have been well studied in the
past years. This phenomena is widespread and frequent in many coastal areas and some
oceanic regions. In an article by Vaquer-Sunyer & Duarte (2008), they demonstrated
that  the  tolerance  to  deoxygenation  and  the  physiological  responses  vary  greatly  in
different  species.  Sub-lethal  effects  are  the  most  common,  such  as  the  change  in
behaviour, exposure to predators and lower feeding rates. This usually results in the
decrease in fitness.     

In another article by Poloczanska et al. (2013), evidences demonstrated a strong relation
between changes in physiology and ecological responses. With the changes in phenology
new niches can be created, leading to an alteration in species distribution ranges. Many
of the species analysed in this article showed large range shifts, in an order of 30km per
decade. In this context, polar ecosystems are considered to be more vulnerable to early
spring blooms and other phenological changes. 

Finally, the need to preserve areas that are most subject to climate change impacts is
urgent and complex, including many biological, physical and chemical variables. Coastal
and ocean managers should concentrate  efforts  in establishing priorities  in terms of
areas that should be prioritized in conservation programs, applying the principles of
adaptive management. These decisions should be science-based and the environmental
conditions should be monitored in long-term periods, in order to guarantee data quality
and reliability.


