Sands and Depositional Environments
Goal of the Activity: To explore differences in sand samples and explain why those differences exist as a function the energy of depositional environments

Materials: 3 sand samples, hand lenses, mm graph paper, metric ruler, extra paper for observations

Collect about 50 grams (~1/4 cup) each of the supplied sand samples (S1, S2, and S3). Observe your samples – identify 3 similarities and 3 differences. 
Similarities







Differences

1. What might be 2 reasons for the differences you noted? _____________________________________________________________________


_____________________________________________________________________

Differences in the shape, size, and sorting of sand grains can tell us about their transport to, and character of, depositional environments (places where sediments are deposited and accumulate). The 3 samples in this activity (S1, S2, S3) were collected from a delta that formed in an ancient glacial lake, a small side channel of a stream, and an ocean beach. Your task is to observe, document your observations, and determine which sample is from which environment. 
The kinetic energies (remember KE = 1/2mv2) of the depositional environments of the 3 samples differ. The samples show evidence of either being from a consistent high, medium, or low energy depositional environment (which sorts sand) or a fluctuating energy depositional environment (which mixes up grain sizes). We can determine the type of environment the samples were deposited in by looking at how well they are sorted, their shapes, and their grain sizes.
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Sorting: Sediment that is moderately to well-sorted will have most of its grains about the same size. This can happen for a combination of  reasons, the sediment was;  1)  transported for a long time and/or over a long distance and 2) deposited in a fairly consistent (high, medium, or  low) energy environment.  A high energy environment (such as a beach) has a high kinetic energy because of wave action. These environments are able to move sand  and gravel (as bedload) and hold silt and clay-sized sediment in suspension. In medium and low energy environments, kinetic energies decrease and the finer grains drop out of suspension respectively. Areas with very fine-grained sediment (clays) are practically still. A poorly-sorted sand has a wide range of grain sizes because the energy of the environment may have been fluctuating.
Fill in the blanks. When naming the sands, use S1, S2, or S3. 
A. Using the sorting chart, determine the sorting of the sand samples and characterize the kinetic energy of their depositional environments (high energy, fluctuating energies, medium-low energy). 

S1: _____________________________________________________________

S2: _____________________________________________________________

S3: _____________________________________________________________

B. What are 2 reasons that a depositional environment may experience fluctuating energies? 
__________________________________________________________________________

__________________________________________________________________________

Grain Shape: We can also learn about the environment of deposition by looking at sand grain’s sphericity (is it like a ball or more like a sub sandwich?) and roundness (is its surface smooth or angular?). A highly spherical, well-rounded sand grain [image: image4.png]


 indicates that the sediment has experienced a lot of erosion (perhaps it has traveled far from its original source area and/or has been constantly weathered and eroded in its environment. For example, grains in sand dune deserts are constantly weathered and eroded by wind and tend to be the most spherical and rounded (smooth). Low sphericity, angular [image: image2.wmf] sand grains have likely had short transport times (were dumped) or short stays in the depositional environment.
. 
C. Try to separate out a small but representative amount of each sample. Spread out this subset and observe the grains closely with a hand lens. Try to observe at least 20 grains of each sample, recording grain sphericity and roundness on a separate sheet of paper. Draw 3 of the most common shapes observed in each sample using the shape diagram below: (Note: keep these grains separated for part F!)
S1: _____________ S2:  _______________ S3: ______________
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D. Which sample shows a longer transport time and/or a longer time in the depositional environment (green or tan) based on the shape of the grain size?  ______      
E. Which sample shows evidence of a shorter transport time and/or shorter time in the depositional environment?  _______           

 (arrow shows increasing time in transport 
and/or time in depositional environment)
Grain 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


F. Using the grain size chart and a metric ruler or mm sized graph paper, measure and record at least 20 of the grains of each sample on a separate sheet of paper. What is the range of sizes and average grain size for each sample?   S1: range: _____________ average: _____



        S2:  range: ____________ average: _____



        S3: range: ____________  average: _____
G. Based on your average grain sizes, which sample indicates at least some period of  high energy was needed for transport and deposition? __________  
H. Minerals:  While there may be quite a few different types of minerals present in sands of different maturities, most contain a few hard to weather minerals such as quartz (most common grain present and only grain present in mature sands; white or grey, glassy), feldspar (pinkish or white/grey, may look blocky), muscovite (a mica, flat silvery glittery sheets), and even magnetite or ilmenite (black/steel gray, magnetite is magnetic). Try to group grains according to observed mineral types. Estimate the occurrence of the identified mineral types by percent (you may include “unknown” as a percent).

S1: _____________________________________________________________________________ 

S2:  _____________________________________________________________________________ 

S3: _____________________________________________________________________________ 

I. Review your answers to determine which sample came from a delta environment, a stream’s side channel, and an ocean beach.  Explain your determination for each in a paragraph, using your observations as evidence. Provide a sketch of what you think the environment of deposition looked like for each sample.
