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Science ñ Educator Guide

Delta, Delta, Where is the Delta?
What are deltas? What do deltas look like?  Do they all look the same?  
Why would they vary in form?  What factors control what a delta looks 
like?  What factors control why different deltas look different? Where 
does the material needed to form deltas come from? What determines 
the size of a delta?
In this activity, stu dents explore several images of Earth from space to 
address these and other questions. Speciþ cally, they:
1.  Identify parts of deltas.
2.  Observe, label, and measure delta images, taken from space.
3.  Consider how deltas form and why they differ in shape.

Materials/Resources:
Å    Make printouts (on transparencies for display or paper for distribution) 

of Student Handouts 1-4, which show images of the following river 
deltas:
    Mississippi River Delta ñ United States
    Image Number: STS051C-143-027
    (Not an ISS EarthKAM image)
    Yellow River Delta ñ China
    Image Number: STS099.ESC.04093658
    Tigris/Euphrates River Delta  ñ Iran, Iraq, and Persian Gulf
    Image Number: STS099.ESC.02142909
    Rio Gurupi Delta ñ Brazil 
    Image Number: STS086.ESC.08162940 
Digital versions of the ISS EarthKAM images can be viewed or down-
loaded from the ISS EarthKAM Datasystem at http://datasystem.earth
kam.ucsd.edu/.

Å    Make copies of Student Handout 5: Delta Data Table.
Å    Gather the necessary supplies: rulers, graph paper, references about 

deltas, and (optional) overhead projector.

Time: 1-2 (50 minute) periods

Level: Easy/Intermediate

STANDARDS

Science
Earth and Space Science

Å Landforms are the result of 
a com bi na tion of con struc tive 
and de struc tive forces. Con-
 struc tive forces in clude crustal 
de for ma tion, volcanic eruption, 
and dep o si tion of sed i ment, 
while de struc tive force include 
weath er ing and erosion.

Å The earth pro cess es we see 
today, in clud ing erosion, move-
 ment of lithospheric plates, and 
changes in at mo spher ic com-
position, are similar to those 
that occurred in the past.

Geography
The World in Spatial Terms

Å Standard 1: How to use maps 
and other geographic represen-
tations, tools, and technologies 
to acquire, process, and report 
information from a spatial 
perspective.
Places and Regions

Å Standard 4: The physical 
and human characteristics of 
places.
(continued on next page)
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Recommended Procedures:
Beginning the Activity
1. Have students imagine that they are a tiny pebble eroded from a river 

bank and carried all the way to the ocean.
Å Have them describe their journey as a pebble in the river, in-

 clud ing where and why they þ nally come to rest.
Å Have them explain what it is like at their þ nal des ti na tion, as many 

pebbles come to rest, and what for ma tion is cre at ed by all the ac-
 cu mu lat ing pebbles.

2. Discuss the actual òjourney of a pebbleó and the processes that form 
deltas. (Refer to the Back ground: Deltas section.)

Developing the Activity
3.  Using the Mississippi River Delta photograph (STS051C-143-027), 

have students iden ti fy as many features as they can, both natural and 
man-made.

     These might in clude the river channel, the delta, sed i ment plumes 
in the ocean, vegetation, levees, build ings, former river channels, ox 
bow lakes, and former delta mar gins. (Refer to the  Back ground: Mis-
 sis sip pi River Delta Image.)

4.  Have students sketch the shape of the delta in the image.
5.  Repeat these steps with the other three delta images. (Refer to  the 

Background for each, as well as the Delta Images page.)

Concluding the Activity
6.  Using rulers, the four delta images, image scale data, and Student 

Hand out 5: Delta Data Table, have students:
Å Measure the size of each delta (length by width) and the width of 

each river (width). (See Teacherõs Delta Data Table.)
The images have different scales, so students will need to use the 
scale bar for each image to mea sure them correctly.

Å Calculate the area of the deltas (area = length x width).
Optional: The area of irregularly shapes can be es ti mat ed by 
sectioning the delta into squares of known area and counting the 
number of squares within the irregularly shaped object.

Å Measure the distance that the sediment plumes extend out into 
the ocean.

7.  Have students review their data, compare their mea sure ments and 
estimations for the four deltas, and dis cuss their þ ndings.

TEACHER TIP

Provide each student with a 
small small pebble to hold 
during this introductory vi su al -
iza tion activity. Have students 
work with a stream table so 
they develop a sense of how 
water moves different sized 
particles. Examples could 
include moving particles with a 
hose, a stream table, or a visit 
to a stream or river.

STANDARDS 
(CONT.)

Physical Systems

Å Standard 7: The physical pro-
cesses that shape the patterns 
of Earthõs surface.
Environment and Society

Å Standard 14: How human 
actions modify the physical 
environment.
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Extending the Activity
Additional topics for exploration:
The building of deltas is a natural process that takes place sea son al ly at 
the mouth of rivers.  The trans port and dep o si tion of sed i ment is often 
over looked when dams, levees, and other man-made struc tures are 
being planned.  In fact, the amount of sed i ment in rivers has increased 
because of human activities such as de for es ta tion and agriculture. Large 
areas of impermeable surfaces (roads, park ing lots, and buildings) in-
crease the amount of runoff.  The pe ri od ic ÿ ood ing of rivers is also a 
natural process that de pos its much of the eroded sed i ment on the ÿ ood 
plains of the river.  With in creas ing ÿ ood con trols, the sed i ments are 
trans port ed all the way to the deltas.

Evaluation Questions
1.  What are deltas? 
2.  What do deltas look like?  
3.  Do all deltas look the same? 
4.  What factors control what a delta looks like?
5.  Where does the material needed to form deltas come from? 
6.  Where do deltas form? 
7.  Why do deltas form? 
8.  How does the size (width) of a river compare to the size of its delta?  

Do larger rivers have larger deltas? Do larger rivers have larger 
plumes of sediments extending into the ocean?

9.  Does each delta extend straight into the ocean? Why or why not?
10.Which delta extends into the ocean with the strongest current?  How 

do you know?
11. Which delta would you build a house on? Why?
12. Which delta would you most like to visit? Why?

Teacher's Delta Data Table

Delta Delta Size
Length, Width, and Area

Width of River
(Just Above 

Delta)
Extent of Plume

Mississippi River
80 km
30 km

2400 km
2 km 40 km

Yellow River
15 km
11 km

165 km
0.5 km 40+ km

Tigris and Euprates 
Rivers

30 km
40 km

1200 km
0.5 km 15 km

Rio Gurupi
30 km
25 km

750 km
2 km 40 km

GLOSSARY

Dam ñ A barrier pre vent ing the 
ÿ ow of water.
Delta ñ Deposits of sed i ment 
at the mouth of a river as it 
empties into the ocean or a 
lake. They are formed when 
sed i ment is eroded, trans port ed 
by rivers, and de pos it ed as the 
ÿ owing water slows down.
Deposition ñ The laying down 
of rock material that was car-
 ried by the wind or water.
Erosion ñ The act of removing 
and trans port ing rock ma te ri al 
by the wind or water.
Levee ñ A manmade bar-
rier that prevents a water in a 
ÿ ooding river from over ÿ ow ing 
its banks.
Manmade river con trols ñ Hu-
man con struct ed barriers such 
as levees, dams, or chan nels 
used to control the course of a 
river.
Ocean currents ñ The part of 
the ocean that moves con tin u-
 ous ly in a certain direction.
Plume ñ An elongated ex-
 ten sion of sediment in a body 
of water.
Sediment- The rock material 
that settles in air or water.
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Background: Deltas
Deltas are deposits of sediment at the mouth of a river as it empties into 
an ocean. They are formed when eroded sediment that has been trans-
ported by rivers is deposited as the ÿ ow ing water slows down when it 
reaches the ocean.  Larger, heavy particles are dropped out of the cur-
rent þ rst. Finer, light sediments are carried farther out into the ocean.  
This ac cu mu la tion of sed i ments builds up forming a delta.  As the deltas 
develop they be come larger and change shape.  The for ma tion of deltas 
depends on the size of the river, the amount of ero sion upstream, man 
made river con trols, and the ocean cur rents. The position and struc ture 
of deltas also shifts over time. Human activities, such as dam building 
which trap river sediments, have changed the dy nam ics of river delta 
for ma tion.

Background: Mississippi River Delta
The birdõs foot shape of the Mis sis sip pi River delta is due to the tre-
 men dous amount of sediment carried by this massive river. The branch-
 ing is created as individual channels become clogged with mud, forc ing 
the river to cut new channels. The sed i ment plume ñ the mud dy water 
sur round ing the delta ñ is usually most extensive during the winter, rainy 
season in the South and in the spring when there is snowmelt and runoff 
from up river in the Midwest. The coast line has a branch ing shape, and 
the long skinny islands fan ning out off shore suggest the limits of a former 
delta.

Background: Yellow River Delta
The delta of the Yellow River Delta (Yel low Sea) of China forms a very 
curved shape as noted by the margin between the delta and the ocean, 
and the course of the river. The Yellow River also carries a tre men dous 
amount of sediment, much of which is obvious because of its yellow col-
or.  The size of the delta, relative to the size of the river, is very different 
from the Mis sis sip pi River delta prob a bly resulting from the relative lack 
of human development on the Yellow River.  The levees and other ÿ ood 
controls on the Mis sis sip pi river funnel the suspended sed i ment farther 
into the ocean before it is allowed to disperse and settle. 

Background: Tigris/Euphrates River Delta
The Tigris and Euphrates Rivers Delta, of Iran and Iraq has fewer dis-
tributaries at its mouth than the Mis sis sip pi and the Yellow Rivers.  The 
former positions of the delta edge can be seen as color changes on the 
ISS EarthKAM image.  There is also very little human de vel op ment on 
this delta.  Veg e ta tion along the wa ter way is also dis tin guish able from 
bare ground.

ISS EARTHKAM
IMAGES

There are a number of 
ISS EarthKAM images of 
the Mississippi River delta 
(ISS005.ESC1.317141409 and 
ISS005.ESC1.317141358). 
Consider comparing the mea-
surements for these images 
to the measurements from the 
Mississippi River delta image 
from this activity.




