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Ocean 
Literacy 
Principle 
#2

THE OCEAN AND LIFE IN THE OCEAN SHAPE THE 
FEATURES OF THE OCEAN

D. Sand consists of tiny bits of animals, plants, rocks 
and minerals. Most beach sand is eroded from land 
sources and carried to the coast by rivers, but sand is 
also eroded from coastal sources by surf. Sand is 
redistributed by waves and coastal currents 
seasonally.



Scope and 
Sequence for 
Ocean 
Literacy 
Principle #2



Georgia Standards Correlations
High School Oceanography Standards
SO2. Obtain, evaluate, and communicate information about the characteristics, physical features, and boundaries of the oceans.
e. Ask questions to classify the sources of different types of marine sediments.

SO6. Obtain, evaluate, and communicate information on the physical and chemical properties of seawater and how they 
influence the structure of the ocean. 
a. Develop and use a model to demonstrate how the ocean and land are connected by the hydrologic and other biogeochemical 
cycles

SO7. Obtain, evaluate, and communicate information about how humans use the ocean as a resource and the need for 
responsible stewardship. 
d. Analyze and interpret data to investigate the causes of ocean acidification, biomagnification of pollutants, ocean deoxygenation, 
and eutrophication

High School Environmental Science Standards
SEV1. Obtain, evaluate, and communicate information to investigate the flow of energy and cycling of matter within an 
ecosystem.
d. Evaluate claims, evidence, and reasoning of the relationship between the physical factors (e.g., insolation, proximity to coastline, 
topography) and organismal adaptations within terrestrial biomes

Middle School Science, Biology and Earth Science

S6E5. Obtain, evaluate, and communicate information to show how Earth’s surface is formed
d. Ask questions to identify types of weathering, agents of erosion and transportation, and environments of deposition. (Clarification 
statement: Environments of deposition include deltas, barrier islands, beaches, marshes, and rivers.)



OBJECTIVES *Connect weathering, erosion and 
deposition to beach environments

*Classify sand grains by shape, size, and 
source which includes environmental 
energy and origin of material.

*Analyze differences in sand samples and 
relate to depositional environments 

*relate animal adaptations to their 
environments (biotic/abiotic)



MATERIALS
*https://www.amazon.com/h
z/wishlist/ls/11RIDKWYMDY1
3?ref_=wl_share

*Sand Samples

https://www.amazon.com/hz/wishlist/ls/11RIDKWYMDY13?ref_=wl_share
https://www.amazon.com/hz/wishlist/ls/11RIDKWYMDY13?ref_=wl_share
https://www.amazon.com/hz/wishlist/ls/11RIDKWYMDY13?ref_=wl_share


So how does 
this...
Sierra de la Laguna



...go to this?  



Where does the 
sand on 
Georgia’s 
Beaches come 
from?



BACKGROUND 
INFORMATION

The sand on Georgia’s beaches originated from rocks in the Appalachian Mountains. Through 
thousands or millions of years of chemical and physical weathering and subsequent erosion, the 
sand first traveled to streams, then to avers and eventually to the ocean. Once in the ocean, it 
was picked up by waves and currents and eventually deposited on the beach. On their way 
Georgia’s coast, the sand particles underwent abrasion by being rubbed against other sand and 
rock particles. The farther a grain travels, the rounder it becomes.

https://coastalgadnr.org/sand#:~:text=The%20sand%20on%20Georgia%27s%20beaches,and%20eventually%20to%20the
%20ocean 

https://coastalgadnr.org/sand#:~:text=The%20sand%20on%20Georgia%27s%20beaches,and%20eventually%20to%20the%20ocean
https://coastalgadnr.org/sand#:~:text=The%20sand%20on%20Georgia%27s%20beaches,and%20eventually%20to%20the%20ocean


BACKGROUND 
INFORMATION

*Prior Knowledge includes 
knowing the rock cycle, 
biological, mechanical and 
chemical weathering, plus 
basic solution principles.  

*even include fossilization 
and evolution



EXPLORE



ENGAGE

What do you 
see in this 
picture?



EXPLAIN
1.  Sand is classified by shape.  How would you classify the grains 

from this sample?



EXPLAIN
1. The sorting of sand can reveal a lot about its environment.

a. What is the sorting?
b. Would you say this is high or low energy environment?



EXPLAIN
2.  Sand is classified by size 

Grain size (metric) Name

1–2 mm Very coarse sand

0.5–1 mm Coarse sand

0.25–0.5 mm Medium sand

125–250 µm Fine sand

62.5–125 µm Very fine sand

http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Micrometre
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Sand


EXPLAIN
3.  Sand is classified by origin/source.   

Biogenous:  the sand has biological origins.  
This could be from small calcerous shells, 
marine skeletons or even parrotfish poop! 

Abiogenous material in sand is not from 
living organisms.  Quartz is the main mineral 
in these samples as it does not break down 
as easily as other minerals in rocks.

What can you say about the origin of this 
sample, biogenous or abiogenous?

*an acid test can be performed!



EXTEND

https://docs.google.com/document/d/1PtLQq7f5hG9ZERisvj-M5UFHLQdQ1o0oXe6
Cwg1_CNI/edit 

Examine the sand samples at your table!  Use the hand 
magnifiers and have fun.

https://docs.google.com/document/d/1PtLQq7f5hG9ZERisvj-M5UFHLQdQ1o0oXe6Cwg1_CNI/edit
https://docs.google.com/document/d/1PtLQq7f5hG9ZERisvj-M5UFHLQdQ1o0oXe6Cwg1_CNI/edit


EXTENSIONS
1.  Sand is an important economical resource:

Sand Wars https://www.dailymotion.com/video/x7uk0pq 

Have students research how much sand is needed for industry

2. Make a class Google map of the sand samples.  Each student will research the 
geology of their area, ecology, and human impact on the environment and report.  

3. Have students sort and group them.  No categories given, see how students 
schematically group and have them defend their groupings.  

https://www.dailymotion.com/video/x7uk0pq


EVALUATE
CER

Claim:  This sand sample comes from a (high/low) energy environment

Evidence

Reasoning



RESOURCES
https://teachearthscience.org/weathering.html 

http://www.cesn.org/ 

https://www.georgiaencyclopedia.org/articles/science-medicine/geology-of-the-georgia-
coast/ 
https://coastalgadnr.org/georgia-barrier-islands 
https://coastalgadnr.org/sand#:~:text=The%20sand%20on%20Georgia's%20beaches,a
nd%20eventually%20to%20the%20ocean. 
http://csmgeo.csm.jmu.edu/geollab/fichter/SedRx/SedEnvir.html 

https://teachearthscience.org/weathering.html
http://www.cesn.org/
https://www.georgiaencyclopedia.org/articles/science-medicine/geology-of-the-georgia-coast/
https://www.georgiaencyclopedia.org/articles/science-medicine/geology-of-the-georgia-coast/
https://coastalgadnr.org/georgia-barrier-islands
https://coastalgadnr.org/sand#:~:text=The%20sand%20on%20Georgia's%20beaches,and%20eventually%20to%20the%20ocean
https://coastalgadnr.org/sand#:~:text=The%20sand%20on%20Georgia's%20beaches,and%20eventually%20to%20the%20ocean
http://csmgeo.csm.jmu.edu/geollab/fichter/SedRx/SedEnvir.html

