
GSTA Presentation: 
Georgia Beach Sand 

 
 
Introduction   
Define Sand 
Origin of Coastal Sands in Georgia 
Origin of this Sand on St. Catherines Island 
  Demonstration 1: Curation of Specimens 
Use of Heavy Mineral and Beach Sand in the Classroom 
 Size Analysis 
  Demonstration 2: Sieve Size Analysis 
 Composition 
  Demonstration 3: The Transparent Tape Scatter Slide 
 Physical Properties 
  Demonstration 4: Radioactivity of Georgia Beach Sands 
  Demonstration 5: Fluorescence of Georgia Heavy Mineral 
Sands 
Relevance of Heavy Mineral Sands? Mining? Ecology? Modeling? 
Use of the WWW in Investigating Georgia’s Heavy Mineral Sands 
St. Catherines Science Education Model 
St. Catherines 1998 Sea Turtle Conservation Program  
GeoTrec  

 
 
 
Goals: 
 
1.  To understand the origin of sand and its history within the rock cycle. 
2.  To teach that sand is comprised of various sizes and mineralogic 

compositions. 
3.  To  use sand analyses as a vehicle to investigate origin of sand and 

sandstones. 
4.  To understand the importance of sand as an economic product. 



 
 
Objectives: 
 
1.  The students will sieve samples beach sands comprised of quartz and 

heavy minerals to determine volumetric percentage of various sized-
grains comprising each sediment. 

2.  The students will compare the size distribution of quartz and heavy 
mineral sands from a Georgia Beach by plotting histograms of sand 
sizes. 

3.  The student will compute the density of equivalent volumes of quartz 
and heavy mineral sands. 

4.  The students will construct a transparent tape slide and identify 
minerals in heavy mineral and quartz suites. 

5.  The students will describe the observable differences in mineral 
grains in a heavy mineral sand and a quartz sand. 

6.  The students will plot mineralogic data for an analyzed Georgia 
heavy mineral sand. 

7.  The students will write a one page report on the economics and uses 
of heavy minerals and quartz. 

 
 

 
Teaching Objectives Met:  
 Georgia QCC: xxxxx 
 Benchmarks (2061):  

 
 
Materials: 
Beach Sand Sample (Quartz; SCI 9403181) 
Beach Sand Sample (Heavy Minerals; SCI 9403182) 
Sieve Set with graduated cylinders  
 (KECK© Sieve Analysis Field Kit from Ben Meadows 220142 
 $50.00)) 



Microscope or Hand Lens 
Hole Punch   
Index Cards or Word Processed Index Card Labels 
Film canisters (3 per group) 
Graduated Cylinder, Plastic  (1 per group) 
Scotch Transparent Tape 
Mineralogical Analysis 
Pen or Pencil 
Compass 
Protractor 
Science Notebook 

 
 
Time Frame: 
 
 Activity 1.  Introduction   1 hour lecture 
 Activity 2.  Sieve Analysis   2 hours lab 
 Activity 3.  Density Determination 2 hours lab 
 Activity 4.  Scotch Tape Slide  2 hours lab 
 Activity 5.  Composition Pie Chart 2 hours lab 
 Activity 6.  Economic Report   3 hours homework 
  

 
 
Background: 
 
 
Procedure: 
 
Introduction.  Sand sizes.  Origin of samples in Sea Turtle Nests. 
 
Sieve Analyses.  The students should work in groups of 3-4 persons.  
Each group is given a measured quantity [how much] of quartz and 
heavy mineral sand.  This sand is placed in the top of the sieve stack on 
the 2 mm screen with a sequence of screens to match lower boundaries 



of very coarse [1 mm], coarse [0.5 mm], medium [0.25 mm], fine [0.125 
mm], and very fine [0.0625 mm] and shaken with a rotary motion for 5 
minutes.  After being shaken, the quantity of sediment on each screen is 
recorded in the students notebook.  This quantity is then computed in 
terms of % of total sample and plotted as a histogram. 
 
  % = volume on screen 
    Total Volume  
 
The percentages ought to add up to 100%. 
 
 Gravel % on 2 mm screen   = _____% 
 Very Coarse Sand on 1 mm Screen = _____% 
 Coarse Sand on 0.5 mm screen  = _____% 
 Medium Sand on 0.25 mm screen = _____% 
 Fine Sand on 0.125 mm screen  = _____% 
 Very Fine Sand on 0.063 mm screen = _____% 
 Silt and Clay in pan    = _____% 
  Total Sediment    =  _____% 
 

 
 
Density Determination.  The students should work in groups of 3 to 4 
persons.  Each group is given three plastic film canisters.  One canister is 
filled with water, the second with quartz sand, and the third with heavy 
mineral sand.  Each student should independently heft the canisters in 
opposite hands and estimate and record the observed difference in 
weight.  Each canister should then be be weighed and the data recorded 
in the students notebooks.  The volume of the canisters can be 
determined by measuring the volume of water it contained by pouring it 
into the graduated cylinder.  Two measures of heaviness can be 
determined; the specific gravity and the density of each material.   
Specific gravity is the ratio of weight of the mineral sample relative to 
an equivalent volume of water.  In this case the film canisters are 
equivalent in volume so the ratio of the weight of the water to the quartz 



and the weight of the water to the heavy mineral sand can be determined 
by dividing the weight of the mineral samples by the weight of the water 
 
 S.G.=  Wt. Mineral Sample in one canister  =  _______ 
        Wt. Water in one canister 

 
 
Density is the weight per unit volume.  We determined the volume by 
measuring water filling the first canister.  The weight of the sand sample 
divided by the volume of the film canister will yield the density of the 
sample. 

 
 
Scotch Tape Slide.  Using and index card stock the students will design 
a rectangular card of appropriate size to the student’s stage of 
development.  Information can be laid onto a template on a computer or 
typed onto a master run through a Xerox machine.  This master form 
should contain all pertinent information about the sample.  Once these 
cards are replicated for each student, the student should write her/his 
name on the card (or enter her/his name on the word processor) to 
individualize each slide with discrete “ownership.”   
 
A hole is punched into the card with the hole punch and a piece of clear 
transparent tape affixed across the hole beneath the slide.  Heavy 
mineral sand is then dropped onto the sticky side of the slide until the 
punched hole is evenly covered with sand grains.  The top of the slide 
may be sealed with a second piece of transparent tape across the top of 
the sand.  This slide can be viewed with a hand lens or a microscope 
capable of transmitting light through the sample.   
 
Each student will then examine her/his slide and list the characteristics 
of grains that comprise the sand and randomly count 50 grains.  Such a 
count might be done by taping a thread across the field of view and each 
grain on one side adjacent be tabulated until 50 grains are counted.  
Students can identify the following grains: opaques, reds, yellows,  



greens,  clears xxxxx?.  Students may then compute percentage of each 
grain composition.  This tabulation of data [point counts] should be 
made in the students notebook.  It will then be plotted as a pie chart by 
each student. 
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Classes not having a microscope will have to use the videotape provided 
or go on the Internet to look at heavy mineral sands. 
 

 
 
Composition Pie Chart.  Using a compass each student should lay out a 
circle with a radius of x mm.  Compute the relative proportions of each 
mineral from the E. I. DuPont de Nemours data provided.   
Example Zir [Zircon] = 22.27%, therefore 360o x .2227 = 80.172o, 
which can be plotted to the nearest degree [ie. 80o]. 
 
Each mineral should be identified in a legend and colored by the student 
on the pie chart (an appropriate activity even for young students if the 
data is plotted by the teacher). 
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Economic Report.  The student will research each of the minerals 
plotted on the composition pie chart and determine its economic uses.  A 
paper may be written describing the economic value of the heavy 
mineral and quartz sands, or perhaps a collage could be constructed to 
depict the uses of each mineral component on the pie chart. 
 
 
Variations: 
 
Evaluation: 
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Time Frame: one to two weeks  
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