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                PORTS Paleontology unit
   California Science Standards
   This curriculum supports all of these standards and directly addresses
   the standards in bold italics.
   Sixth grade Earth Science Standards
   1. Plate tectonics accounts for important features of Earth’s surface
   and major geologic events. As a basis for understanding this concept:
     a. 
       Students know evidence of plate tectonics is derived from the fit
       of the continents; the location of earthquakes, volcanoes, and
       midocean ridges; and the distribution of fossils, rock types, and
       ancient climatic zones.
     b. 
       Students know lithospheric plates the size of continents and
       oceans move at rates of centimeters per year in response to
       movements in the mantle.
   f. Students know how to explain major features of California geology
   (including mountains, faults, volcanoes) in terms of plate tectonics.
   2. Topography is reshaped by the weathering of rock and soil and by
   the transporta tion and deposition of sediment. As a basis for
   understanding this concept:
     a. 
       Students know water running downhill is the dominant process in
       shaping the landscape, including California’s landscape.
     b. 
       Students know rivers and streams are dynamic systems that erode,
       transport sediment, change course, and flood their banks in
       natural and recurring patterns.
     c. 
       Students know beaches are dynamic systems in which the sand is
       supplied by rivers and moved along the coast by the action of
       waves.
     d. 
       Students know earthquakes, volcanic eruptions, landslides, and
       floods change human and wildlife habitats.
   Investigation and Experimentation (illustrated in real time)
   7. Scientific progress is made by asking meaningful questions and
   conducting careful investigations. As a basis for understanding this
   concept and addressing the content in the other three strands,
   students should develop their own questions and perform
   investigations.
   Seventh Grade Life Science Standards
   Evolution
   3. Biological evolution accounts for the diversity of species
   developed through gradual processes over many generations. As a basis
   for understanding this concept:
     a. 
       Students know both genetic variation and environmental factors are
       causes of evolution and diversity of organisms.
     b. 
       Students know the reasoning used by Charles Darwin in reaching his
       conclusion that natural selection is the mechanism of evolution.
     c. 
       Students know how independent lines of evidence from geology,
       fossils, and comparative anatomy provide the bases for the theory
       of evolution.
     d. 
       Students know how to construct a simple branching diagram to
       classify living groups of organisms by shared derived
       characteristics and how to expand the diagram to include fossil
       organisms.
     e. 
       Students know that extinction of a species occurs when the
       environment changes and the adaptive characteristics of a species
       are insufficient for its survival.
   Earth and Life History (Earth Sciences)
   4. Evidence from rocks allows us to understand the evolution of life
   on Earth. As a basis for understanding this concept:
     a. 
       Students know Earth processes today are similar to those that
       occurred in the past and slow geologic processes have large
       cumulative effects over long periods of time.
     b. 
       Students know the history of life on Earth has been disrupted by
       major cata strophic events, such as major volcanic eruptions or
       the impacts of asteroids.
     c. 
       Students know that the rock cycle includes the formation of new
       sediment and rocks and that rocks are often found in layers, with
       the oldest generally on the bottom.
     d. 
       Students know that evidence from geologic layers and radioactive
       dating indicates Earth is approximately 4.6 billion years old and
       that life on this planet has existed for more than 3 billion
       years.
     e. 
       Students know fossils provide evidence of how life and
       environmental conditions have changed.
     f. 
       Students know how movements of Earth’s continental and oceanic
       plates through time, with associated changes in climate and
       geographic connections, have affected the past and present
       distribution of organisms.
     g. 
       Students know how to explain significant developments and
       extinctions of plant and animal life on the geologic time scale.
   Structure and Function in Living Systems
   5. The anatomy and physiology of plants and animals illustrate the
   complementary nature of structure and function. As a basis for
   understanding this concept:
   c. Students know how bones and muscles work together to provide a
   structural framework for movement.
   High School Biology/Life Science Standards
   Ecology
   6. Stability in an ecosystem is a balance between competing effects.
   As a basis for understanding this concept:
     a. 
       Students know biodiversity is the sum total of different kinds of
       organisms and is affected by alterations of habitats.
     b. 
       Students know how to analyze changes in an ecosystem resulting
       from changes in climate, human activity, introduction of nonnative
       species, or changes in population size.
   g. Students know how to distinguish between the accommodation of an
   individual organism to its environment and the gradual adaptation of a
   lineage of organisms through genetic change.
   Evolution
   8. Evolution is the result of genetic changes that occur in constantly
   changing environments. As a basis for understanding this concept:
     f. 
       Students know how to analyze fossil evidence with regard to
       biological diversity, episodic speciation, and mass extinction.
   g.* Students know how several independent molecular clocks, calibrated
   against each other and combined with evidence from the fossil record,
   can help to estimate how long ago various groups of organisms diverged
   evolutionarily from one another.
   High School Earth Science Standards
   Dynamic Earth Processes
   3.Plate tectonics operating over geologic time has changed the
   patterns of land, sea, and mountains on Earth’s surface. As the basis
   for understanding this concept:
     b. 
       Students know the principal structures that form at the three
       different kinds of plate boundaries.
     c. 
       Students know how to explain the properties of rocks based on the
       physical and chemical conditions in which they formed, including
       plate tectonic processes.
   Investigation and Experimentation
   1. Scientific progress is made by asking meaningful questions and
   conducting careful investigations. As a basis for understanding this
   concept and addressing the content in the other four strands, students
   should develop their own questions and perform investigations.
   Students will:
   h. Read and interpret topographic and geologic maps.
   Before you come to Anza-Borrego Desert State park you need to know…
   Why do we have so many fossils in this area?
   When did these fossil plants and animals live here?
   How do we find fossils and what do they do to get them from the field
   to the lab to the collection?
   Then when you come on your Virtual Fieldtrip you can see what
   Paleontology staff do in the lab, you can see some of the fossil
   collection and you can ask the scientists at the Park questions that
   you have.
   An overview of Middle School/High school topics addressed in lessons
   Lesson One
   PowerPoint presentation – Where in the World? – The first part of this
   with some classroom maps of North America and the SW United States
   will help orient your students to the location of Anza- Borrego Desert
   State Park in relation to your school.
   The second half shows the rate at which plates are moving and the
   changes that have occurred as subducting plates have added land to the
   western edge of the North American plate.
   Lesson Two
   PowerPoint presentation - The Mystery of the Badlands -This give
   students a visual picture of how landscape formations represent
   geologic events from the past. Topics addressed include sedimentation,
   erosion, deposition, delta formation.
   Lesson Three
   PowerPoint presentation – Paleontology in Action describes the
   scientific processes involved in finding, collecting, preserving and
   curating a fossil. It can be shown in two formats. One with the script
   included and one with no script where you can narrate what they are
   seeing using the Word Format script.
   Lesson Four
   Powerpoint presentation – Borrego Through Time – This lesson can be
   used to illustrate the concepts of extinction through comparison of
   the animals that lived here in the recent past and the ones that were
   alive then and still exist now. Students can compare the scientific
   names of extinct species with the names of their living relatives.
   Many questions can be addressed from this introduction to extinction
   and the effect of changing habitats on the existing organisms.
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