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Easy (1) 1

X-A-la: DEPOSITION OF SEDIMENTS

QUESTION:

What factors affect the deposition of particies in a medium?

MATERIALS:

Plastic column (8C an, Tong x 35 mm. inside diameter}, cap or stopper, ring stand and clamp,
sorted sediments (pebbles to fine silt...5 ml. of each size), screen sieves, unsorted sedi-
ments (100 m1,), watch or clock with second hand, water, graph paper.

SUGGESTED APPROACH:

1. Recommended groups of two students.
2. The apparatus is to be set up as suggested in siudent sheet,

3. Advanced Preparation: prepare five different sizes of sediment. Gravely sand will serve
as an adequate unsorted material.

4. A brief prelaboratory discussion involving the prediction of the relationship between
sediment size and settling time sets the stage for the investigation.

5. Have apparatus available,that could be used to find the density of the particles. Some
of the students may want to investigate density as a variable.

6. Shape of grains could also be investigated as a variable.

7. One tube should be set up with a fine clay suspension where it can be Jeft undisturbed for
a few days to demonstrate the characteristics of a colloidal suspension,

PRECAUTIONS ;
1. Make sure sediments are thoroughly sieved.
2. Caution the students to make sure that the hose and stopper are securely in position,

3. Caution the students to time the main body of the sediments. Some particles will settle
almost immediately while others will remain in colioidal suspension,

4. Decide on a scale to depict the different sized particles,

TYPICAL RESULTS:

Students' graphs should show a decrease in settling time as the particle size increases (with

a leveling off towards the larger particles). The graded bedding usually shows up very well
in the tube,

MODIFICATIONS:
1. Simplified version;

&) supply the students with a large covered glass jar {i.e., mayonnaise jars), some
sediments having mixed particle size and color,



_ 'x;Ha
b) Have students fi11 the jar 1/2 full with watery add about 150 ml of sediments

Cover the jar and shake thoroughly, At the end of the shakeng, ‘allow the Jar to
stand quietly for about 5 minutes, : o Cih

¢} Have the students draw a diagram of what they observe. -

d) Take a piece of rigid tubing (e.g., cork borer) and push stra1ght through the 1ayers
of sediments, Using a solid rod that just fits inside the: tube, carefui]y pash the :
sediments out onto a piece of paper. S : SR

e) With a toothpick, smear small amounts of each k1nd of sedlment on sma?] g!ass squares;;f“'

Place each glass square over miliimeter graph paper and determ1ne the part1c!e size. o
of each layer of sediments. S Can S

REFERENCES:
Impestigating the Earth, pp. 292-293, Teacher's Guide, pp. 357 358



X-A-Ta: DEPOSITION OF SEDIMENTS

QUESTION:

What factors affect the deposition of particles in a medium?

INTRODUCTION:

The weathered material of the earth's surface may be eroded away and
eventually deposited in the relatively quiet waters of ponds, lakes,
or oceans. Unfortunately many of the processes of deposition go un-
noticed by us because we are above and not under the surface of the
waters. In this investigation you will be able to see, with the aid
of a piastic tube, deposition taking place; study some factors which
affect it; and observe the products of deposition.

OBJECTIVES:
When you have finished this investigation,you should be able to:

1. describe the factors that influence the deposition of sediment in
a8 quiet body of water.

2. describe conditions under which vou would expect graded bedding to
be formed.

METHOD:

1. Set up the equipment as follows: attach a plastic column, in a
vertical position, to a ring stand or some other supporting device,
Make sure the bottom cap is tightly in place and the hose clamp is
closed. Fill the tubes about 3/4 full of water.

2. Drop small amounts of each of the different sized sediment into the
column and record the time each takes to reach the bottom. Repeat

this three times for each size. Use the average time for the set-
tling rate,

3. Make some type of comparative scale of the different particle sizes.

4. Construct a graph of the settling time versus grain size for each
and draw inferences from the graph.

5. Empty the column, replace the stopper TIGHTLY,and fill the column
HALF full with water. Drop a handful of the mixed sediment into
the water and record your observations. After waiting several
minutes, repeat this procedure once again.

6. After allowing a few minutes for settling make some observations



concerning the nature of the sediment on the bottom of the co1umn.;f 3] j;ﬂ

7. Develop a technique which will allow you to test the effect that e
density of particles has on the sett¥1ng rate.;;.~ Lo fa

8. Investigate the effect of particle size on sett11ng rates.:

9. Make and record observations of the apparatus your teacher has set :
up to illustrate colloidal suspens1on. ERE SRR

QUESTIONS:

(A-1.11) 1.

(A-1.12) 2.

(A-1.13) 3

(A-1.21) 4.,

(A-1.37) 5.

XeAla

How does size affect the t1me in whach partic1es sett]e ﬂ“ﬁiff
when other factors are equal? . T

What was the pattern of motion of the f1nest partTC}es 1nf .;:;:  
the sample as they settled? What rate of sett11nq d1d o
you measure? _ _ o

What is your description of the appearance of mater1a1 |
which has accumulated on the bottom following the add1~
tion of the mixed sample to the quiet water.px_a- Sila

What effect does the shape of a parftcTe have on- 1ts i
settling rate when all other factors are equa1 :

What effect does the density of a part1c1e have on 1ts S
settling rate when all other factors are equa1 e



QUESTION:
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X-A-Tb: STREAM TABLE

What factors affect the deposition of particles in a medium?

MATERIALS:

Stream table or tray, approximately 122 x 36 x 9 cm, with drain at one end, siphon tube with
clamp, support to raise one end of tray, one bucket of soil, large overflow bucket, water.

SUGGESTED APPROACH:

1.

Recommended student grouping (5-6).

2, 1t is best to set up the apparatus prior to class fime.

3. A brief review of the concept of models might help to put the use of a stream table in
perspective with the natural environment.

4. If there are sufficient numbers of stream tables available,a demonstration table may be set
up and allowed to run for several days, thus more closely approximating the actual stream,

5. Relate observations to topics covered in Topic IX, as well as Topic X.

6. Relate to actual deltas on maps and aerial photographs.

PRECAUTIONS:

1. In a laboratory investigation such as this, the students should be allowed to pursue any .
reasonable approach to the study of stream deposition. wr

2, [Lue to increase in weight as the soil absorbs moisture, the middle of the stream table
might buckle,...support is nesded,

3. The $0i1 should be a fine washed sand or gravel. Organic matter will cause floating

debris and will cloud the water to such an extent that the formation of the delia
will be obscured. If difficulties arise such as the sand being washed away or the
channel changing too rapidly, some fine clay may be added to the sand to stabilize it.

TYPICAL RESULTS:

The students should observe the following phenomenom during this investigation:

1. slope of the delta
2. stream meanders, deposition, and erosion
3. horizontal distribution of the sediments
4. deposition occurring in relatively quiet water
MODIFICATIONS:
1. If at all possible, go to an actual stream so that the students will be able to relate
their model 1o the actual environment,
2. Sedimentation chambers may be constructed ov purchased and may be used to illustrate

the cross section of a delta.



X-A-1b: STREAM TABLE

QUESTION:

What factors affect the deposition of particles in a médfum?ff:fﬂﬁ*7'J

INTRODUCTION:

Streams and rivers play an important role 1n the processes of eros1on... o
and deposataon. In previous investigations, the factors which: affect: a;_é, HENE
stream's ability to erode have been studied. In this investigation. = = ..
you will see some of these factors in operation as well as observe how =~
they affect the deposition of the eroded material in a model "Jake." ..

OBJECTIVES: - | e
When you have finished this 1nvest1gat1on,you shou!d be ab]e to

1. describe the characteristics of a meander1ng stream, 1dent1fy1ng Eﬁfjf” "':
areas of erosion and deposition. ' o L P

2. describe the characteristics of a delta format1on, 1nc1ud1ng shape,,f§  ,f
structure,and kind of material of thCh 1t is composed ' R

METHOD:

To Set Up I+ StY‘eam tab.te aS 'i]}ugtr-ated -in thediagrambe'iow:
Meandering River

Overflow

tu{;e\‘

*f‘: t:T\

= ”{zﬂ”’,,Catch bucket




X-A-1b

2. Observe and record changes that occur on the land surface, lake,
stream itself, and depositional features.

3. Modify the slope of the stream, making it steep near the head and
less steep near the mouth, Observe particle erosion and deposition
patterns that develop along the stream.

4. Float a small folded piece of paper downstream, or place a few
drops of food coloring in the water at the upstream end., Observe
its velocity in comparison to grains of sand moving in the stream
bed. Which best represents the velocity of the water? Observe
the path of the paper or the coloring. Where does it go in re-
Tation to the channel walls, and the lake?

5. Select at random four small equal areas of the stream table. De-
termine what process (erosion or deposition) is dominant in each
area,

QUESTIONS:

(A-1.41) 1. As the velocity of the water decreased which particles
were deposited first?

(A-1.42) 2. As the slope of your stream decreased, what happened to
the velocity of the water flowing in the stream? Describe
the horizontal sediment depositional pattern that resulted.

(A-1.43) 3. How does the velocity of particles being transported
downstream compare to the velocity of the water trans-
“porting them?

(B-1.11) 4, What changes occurred in the total system as a result of
the erosional and depositional processes?

(B-1.21) 5. What is your analysis of the process acting in the four
selected areas?

{(B-1.31) 6. From a plane view of the stream table, where can a
boundary be drawn separating areas of erosion from
areas where deposition is taking place?

(B-1.41)} 7. In what areas on your stream table is it difficult for
you to decide which is occurring, erosion or deposition?
What is the possibility that both processes are occurring
simuitaneously?



Basy (1)

X-A-Tc: DENSITY CURRENTS

QUESTION:

What factors affect the deposition of particles in a medium? -

MATERIALS: _ L R
Two plastic or pyrex glass columns joined together,'graduatéd cy3iﬁder'(50ImT;){:tﬁo-smai1~ o
test tubes, two beakers, {100-250 ml.), grease pencil, timer or watch with:second hand, fine:
sand {1 cubic centimeter), two ringstands, twe swivel tube ciamps, astrolabe, fine sand and’ ' .|
clay {potter's clay from art department werks well) mixture (100 grams),:gragh paper.. oo

SUGGESTED APPROACH:

1. Advanced preparations:
8. Prepare the two slurries to be used in the inveétigatioht
*#1 - one part fine sand and clay to two parts water -
*#2 - one part fine sand and clay to four parts water'_ :
Label each sluyry with the appropriate proportions}' o N _
b. To save time,the apparatus may be set up prior to thé'étqdeﬁté'éémfﬁé'tdréiéésgP?f?_ 

2. Have the students follow the directions on the éfudent'sheets'énd'cbmp1eté.tﬁe:5}f  ”f;’”"u
investigation. Lo TR

PRECAUTIONS:
T. Be sure the glass tubes used are not the breakable type; Ca

2. The slope of the column should be between 10 and TSIdegreesiszwér”éléﬁés héy;be,f;[_Tf
hecessary if a shorter column is used. C T T R R

3. Make sure all stoppers and clamps are tightly seéuredl;}

4. A1l slurries must be well agitated when density measurements are made and whfié befn§,
poured into the column. e TR I T e

5. Students should organize themselves so that each knows his responsibility before [
starting the investigation. et T e

6. This model of a density current serves only to demonstrate what a density current is,
but does not really illustrate how a real density current operates. . A-real density:
current can be triggered by a very small event such as a sea animal burrowing into’ -
the sand on a steep underwater slope. As Toose sand begins to mix with the water;: a:
density current forms and begins, slowly at.first, to move down slope..  As it con- .
tinues,more sediments are stirred up and the current increases in density, and: there-~
fore in velocity, until a major density current able to transport coarse sediments far:
out to ocean basins is formed. When it reaches a broad, flat area on the ocean botten,:
the decrease in slope begins to slow down the vélocity of the current.and eventually. -
the sediments settle out in the quiet water, ; T P R SRR T R R D

e - /V " f ﬁz/tﬂ/q{“




X~A-Tc

TYPICAL RESULTS:

In the past, this investigation has proved very effective in i1lustrating the concept of
density currents and the important role they play in distributing large sediments on certain
portions of the ¢cean floor.

MODIFICATIONS:

1. Position a plastic tube as described on the student sheet. Fil11 the tube 1/3 full
with & dense solution of salt water. Add fresh water, being careful fo maintain
the interface between the two. Add a clay slurry and observe what happens when it
reaches the salt-fresh water interface. This can be used as a demonstration after
the above investigation is completed.

REFERENCES:

Sand, Scientific American (reprint) by P.H.H. Kuenen.



X-A-Tc: DENSITY CURRENTS

QUESTION:

What factors affect the depositioh of parfit?eS“ih:aZQEdium? k3fffﬁfffE3f}7

INTRODUCTION:

Geologists have found coarse sed1ments on the acean floor far from R
shore but near the mouths of submarine canyons. They have attr1buted these{ [
sediments to "density currents" coming from the continental shelf. In. == . -~
this investigation you will have an opportunity to create a model of a- ERES
density current and seek an answer to the question, "Could dens1ty currents:~.“ B
actually carry these coarse sediments that far out to sea?“ R . =

OBJECTIVES:

When you finish this investigation,you should be able to

1. explain the probable mode of ﬁransport and depos1t1on for
the coarse grained sediments found in the deep ocean basins

METHOD :

1. Position the plastic tube at an angle of 10 - 15 deqrees w1th
the table top. Make sure it is adeguately supported and - '~-f”f-f;“3,
that the bottom cap is on tight. Fill the tube with water o oo
(this can be done using a bucket of water and siphon). Make'
sure you leave engugh room in the tube to allow three test
tubes of water to be added without spilling over. o

2. Prepare slurry #1, unless your teacher has'aTready-done'sogg--: Lo
Either measure or estimate its density and record it.  Stir-
the sTurry until it is well mixed and then fill a test tube » - %
1/2 full with it. Shake the test tube well and quickly pour- TtS L
contents into the pTastac tube of water. Mark the distance . :
the slurry travels 1in 5 second intervals (use a grease = [
pencil and mark directly on the plastic tube). Measure these T
distances and record them. Examine and record your observa= .- .= . oo
tions of the materials that settle along the bottom. ... . -

3. Empty the contents of the tube; rinse with clear water; - SRANEIEE
replace the bottom cap tightly, and repeat the procedure EIE TP
with sturry #2. o

4. Prepare a graph showing the re]at10nsh1p between re]atxve
density of the slurry and average ve10c1ty of the densxty
current. _




QUESTIONS:
1.
2.
3.
4.
(A-1.43) 5.
6.
(A-1.41) 7.
8.
9.
(B~1.51)10.
(B-1.52)11.

X-A-T¢

What is the order by density of the two slurries and
tap water?

How do you account for the differences in densities?

What variations did you notice in the rate of movement
of slurry #17

What variations did you notice for siurry #27

From your graph, what is the relationship between the
densities of the two slurries and their average
velocities?

If you had an infinitely long tube, which sTurry
would travel the farthest in a given time? Why?

Your investigation differed from a real density current
in one very important way. A real density current

moves over an ocean bottom containing Toose sediment, as
a result, it stirs up these sediments and the current
increases in density as it moves. Did your density
current increase as it moved down the tube? If the
density of a real density current increases as it con-
tinues along its path, what would happen to its velocity?
What would happen to the amount of sediment being
carried? What would finally act fo slow this down and
eventually let the sediments settle to the bottom again?
Which particles would settle out first?

If you were to vary the angle of the tube from 15 to 12
to 9 to 6 degrees and use slurry #1, what would a graph
of angle of slope versus average velocity look 1ike?
(Draw a rough sketch.)

From your graphs and observations, do you think that
density currents are the cause of the coarse sediments
on the ocean floor? Explain.

What are the energy characteristics of a density current
in motion? Where did the energy originate?

When the energy of the system is depleted, what will
happen to the sediment?






