Georgia Performance Standards Earth Systems Alignment to Benchmarks for Scientific Literacy

The Physical Setting
The Universe
Eventually, some stars exploded, producing clouds of heavy elements from which other stars and
planets could later condense. The process of star formation and destruction continues.

The Earth
Life is adapted to conditions on the earth, including the force of gravity that enables the planet to retain
an adequate atmosphere, and an intensity of radiation from the sun that allows water to cycle between
liquid and vapor.
Weather (in the short run) and climate (in the long run) involve the transfer of energy in and out of the
atmosphere. Solar radiation heats the landmasses, oceans, and air. Transfer of heat energy at the
boundaries between the atmosphere, the landmasses, and the oceans results in layers of different
temperatures and densities in both the ocean and atmosphere. The action of gravitational force on
regions of different densities causes them to rise or fall—and such circulation, influenced by the
rotation of the Earth, produces winds and ocean currents.

Processes that Shape the Earth
Plants alter the earth's atmosphere by removing carbon dioxide from it, using the carbon to make sugars
and releasing oxygen. This process is responsible for the oxygen content in the air.
The formation, weathering, sedimentation, and reformation of rock constitute a continuing “rock cycle”
in which the total amount of material stays the same as its forms change.
The slow movement of material within the Earth results from heat flowing out from the deep interior
and the action of gravitational forces on regions of different density.
The solid crust of the Earth—including both the continents and the ocean basins—consists of separate
plates that ride on a denser, hot, gradually deformable layer of the Earth. The crust sections move very
slowly, pressing against one another in some places, pulling apart in other places. Ocean-floor plates
may slide under continental plates, sinking deep into the Earth. The surface layers of these plates may
fold forming mountain ranges.
Earthquakes often occur along the boundaries between colliding plates, and molten rock from below
creates pressure that is released by volcanic eruptions, helping to build up mountains. Under the ocean
basins, molten rock may well up between separating plates to create new ocean floor. Volcanic activity
along the ocean floor may form undersea mountains, which can thrust above the ocean’s surface to
become islands.

The Structure of Matter
The nucleus of radioactive isotopes is unstable and spontaneously decays, emitting particles and/or
wavelike radiation.
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The Living Environment
Diversity of Life
The variation of organisms within a species increases the likelihood that at least some members of the
species will survive under changed environmental conditions, and a great diversity of species increases
the chance that at least some living things will survive in the face of large changes in the environment.

Interdependence of Life
Like many complex systems, ecosystems tend to have cyclic fluctuations around a state of rough
equilibrium. In the long run, however, ecosystems always change when climate changes or when one or
more new species appear as a result of migration or local evolution.
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The Living Environment, continued
Interdependence of Life, continued
Human beings are part of the earth's ecosystems. Human activities can, deliberately or inadvertently,
alter the equilibrium in ecosystems.

Flow of Matter and Energy
At times, environmental conditions are such that plants and marine organisms grow faster than
decomposers can recycle them back to the environment. Layers of energy-rich organic material have
been gradually turned into great coal beds and oil pools by the pressure of the overlying earth. By
burning these fossil fuels, people are passing most of the stored energy back into the environment as
heat and releasing large amounts of carbon dioxide.
The amount of life any environment can support is limited by the available energy, water, oxygen, and
minerals, and by the ability of ecosystems to recycle the residue of dead organic materials. Human
activities and technology can change the flow and reduce the fertility of the land.

Evolution of Life
The basic idea of biological evolution is that the earth's present-day species developed from earlier,
distinctly different species.
Natural selection provides the following mechanism for evolution: Some variation in heritable
characteristics exists within every species, some of these characteristics give individuals an advantage
over others in surviving and reproducing, and the advantaged offspring, in turn, are more likely than
others to survive and reproduce. The proportion of individuals that have advantageous characteristics
will increase.
Natural selection leads to organisms that are well suited for survival in particular environments. Chance
alone can result in the persistence of some heritable characteristics having no survival or reproductive
advantage or disadvantage for the organism. When an environment changes, the survival value of some
inherited characteristics may change.
The theory of natural selection provides a scientific explanation for the history of life on earth as
depicted in the fossil record and in the similarities evident within the diversity of existing organisms.
Life on earth is thought to have begun as simple, one-celled organisms about 4 billion years ago. During
the first 2 billion years, only single-cell microorganisms existed, but once cells with nuclei developed
about a billion years ago, increasingly complex multicellular organisms evolved.
Evolution builds on what already exists, so the more variety there is, the more there can be in the future.
But evolution does not necessitate long-term progress in some set direction. Evolutionary changes
appear to be like the growth of a bush: Some branches survive from the beginning with little or no
change, many die out altogether, and others branch repeatedly, sometimes giving rise to more complex
organisms.
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