
EarthComm
714

Chapter 6  Global Climate Change

Connections to Other Sciences
Earth/Space Science

Oceans and Climate
Biology Nitrate and phosphate are the primary 
nutrients in seawater. Although small in 
concentration, they are extremely important 
to the biology of the oceans. During most of 
the time along the Peruvian coast of South 
America, a strong northwest-flowing current 
causes upwelling, bringing deeper water that is 
rich in nutrients up to the surface. These cold 
waters support a rich population of fish. 
Chemistry Scientists have found that the 
chemical makeup of the oceans is affected by 
the climate. Between 13 and 8 million years 
ago, a change in climate was related to a 
dramatic shift in the oceans’ calcium levels. The 
chemical composition of the oceans today could 
similarly be affected by the climate change that 
is occurring now. 
Physics Deep ocean circulation is driven by 
differences in temperature and salinity. The 
bulk movement of ocean water carries heat 
from place to place. As such, ocean circulation 
has a large impact on the climate of Earth. 

Global Climate Change 
Biology Scientists have forecast the sea level 
to rise significantly during the next century. 
Along undeveloped coasts, a rise in sea level 
drowns the seaward wetlands and allows new 
wetlands to be created inland. However, for the 
rise in sea level expected, the area available for 
wetland creation is generally far smaller than 
the area of wetlands that will be lost. 
Chemistry Evidence of a new, extremely 
powerful greenhouse gas, sulfur hexafluoride 
(SF6), has been found in Antarctic ice. It is 
22,200 times more effective at trapping heat 
than carbon dioxide. Fortunately, the gas 
is found at very low concentrations in the 
atmosphere today.
Physics Physicists have calculated that naturally 
occurring greenhouse gases (those present 
before industrialization) cause Earth to be 
33°C warmer than if there were no heat energy 
trapped by the atmosphere. 

Climate 
Biology The relationship between the 
biosphere and climate is shown by the 
distribution of Earth’s major living 
communities, called biomes. Biomes are 
defined by their climatic conditions.
Chemistry Earth’s climate is strongly 
affected by the concentrations of various 
greenhouse gases. The major ones are 
carbon dioxide, water vapor, methane, and 
nitrous oxide. Greenhouse gases absorb 
long-wave radiation reflected from Earth’s 
surface. This causes the bonds between 
atoms to vibrate and reradiate energy. 
Physics One mechanism for transfer 
of thermal energy in the atmosphere is 
the transfer of heat by evaporation and 
precipitation. Heat is absorbed when liquid 
water transforms to water vapor and 
released when water vapor transforms 
to precipitation. 

Paleoclimates
Biology Beetles are very sensitive to 
temperature at all life stages. They are also 
highly mobile, and when climate changes, 
they tend to migrate. After dying, the 
wing cases and other hard parts of beetle 
skeletons are left behind as evidence of 
their distribution. These fossils (preserved 
remains) of beetles are used in the analysis 
of paleoclimates. 
Read more about fossils and evolution in

Chemistry Scientists who study paleoclimates 
often look for chemical signatures that 
indicate colder or warmer periods in the 
past. By careful analysis of the chemical 
composition of sediments, scientists can 
reconstruct past temperatures.
Physics Paleoclimatologists use various 
methods to date ice. One way is to correlate 
one ice core to another by analyzing the 
electrical conductivity of a layer within 
each core. Concentrations of minute dust 
particles in the ice can be detected using an 
electrical current. Signature concentrations 
can be used as marker layers. 

Extending the Connection
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