Miguel- can you tell us
about your project idea?
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Has everyone decided what

Reading for Wednesday
they are going to do for
Chapter 7
their science fair project?

I am going to do a study of
the river that runs through
town. I was going to study the
size and shape, outflow rates
and pH, then compare it to
other rivers throughout the
world. I read that the shape
of a river is controlled by grain
size of sand and gravel in the
river, so I will test that.

That’s quite a
project. Here is a
map and some
tools that will
help.
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How cool is that!
I am going to do
my science
project and get
to hang out and
swim in the river
at the same time!
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That evening at home....
Mom! I have to
start on my
science fair
project this
weekend. I am
going to monitor
the local river.
Check out all of
the cool stuff I
will get to use.

“That sounds great, Miguel. Let me know if I can help!”
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“Thanks Mom. First I have to look at my map and start
planning.”
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Okay, let’s see here. I will need to
classify the the river based on its
shape, calculate the outflow rates, and
measure the sediment grain size and
chemical properties of the river. Whew!
Some things I
can do just by
using the map.
I will start
with that...

Lab projects
for students

Rivers and streams

Geology

The next day....

Okay. I am ready to go.
Where should I start?
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“Well, it is defintitely a meandering river,
not a braided river. Now, using the map I
can measure the width of the river. It
looks like it is about 500 meters wide.
Tomorrow I will take the GPS the
teacher gave me to measure the elevation
at two points and calculate the slope.”
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Hi! I’m RECON. I’m
from Mars. Man, does
this water feel good
on my toes. We don’t
have any water back
home.
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Woah!
What was
that
noise?
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....and who
are you?!?!
No water? But I
thought there were
channels on Mars! We
learned about them in
school!

Oh, we have channels, but they are all
dry now. They probably carried huge
amounts of water in the past with giant
floods. Come and take a trip with me on
the Mars Reconnaissance Orbiter and we
can take pictures of them using HiRISE!
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What? Go to Mars? Man, that
would be cool. I don’t know.... I have
work to do...but maybe I can compare
this river to the channels on Mars.
That would make a great Science
Fair project!

Great! Let’s
go!

Okay, get this helmet
on, and we will be
ready to go. I’ll beam
us up to MRO!

We are in orbit. What do you think?
Does Mars look like you thought it
would?

Wow. Well there sure are a lot of round
shapes on the surface. And NO water!

Now we just have to get into orbit 300
kilometers above the surface of Mars - that
is thirty times higher than the height
airplanes fly or you could think of it as being a
little bit less than the distance from
Washington DC to New York City.

Many of those round features are
impact craters. Here, take a look
at the edge of a crater through
the HiRISE telescope and take a
picture. What do you see now?
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Hey, I remember my friend
Anna talking about these the
other day in science class!
Those are gullies that formed
along the rims of craters. It
is so much cooler when I can
see it for myself. They look
like they are so close through
the camera. I can’t tell they
are there at all when I just
look down at it.

Yes, that is because of
the telescope on HiRISE.
It lets us see a lot of
detail that we would
otherwise only be able to
see if we landed at the
surface.
Uh, oh...watch out!
Meteor!
Duck!

Whew! We just missed it! But
it looks like Mars may have a
new crater soon!
We’d better get a move on just
in case some of debris from the
impact makes it up here!
Cool!
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Here is Nanedi
Valles. Can you see
how it twists and
turns just like your
river back home?!?
Let’s take a photo!

Yeah! It is meandering!
And if I look closely, I
think I can see some
gullies on the side of the
valley walls too!

There it is!

A lot of scientists think that valley
formed by a river that flowed for a
continuous period of time...like your river
at home. Next let’s look at Athabasca
Valles, which probably formed during a
few giant floods, where water rushed out
and cut into the land very quickly, then
dried up.

Where? I don’t
see a channel!
Ah. Yes, sometimes they are hard to
see. It is the darker area over there
that seems to be coming out of those
fractures. It runs by the three little
craters. Let’s take a photo to see
what it looks like up close. Then you
will know it is a channel.
Okay, ‘cuz I’m not really convinced...
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Can you find Athabasca Valles?

Now we can see the bottom
of the channel close-up. Here
is a crater with a little
teardrop island forming
downstream, and to the left
you can see ripples. HUGE
ripples! These ripples form as
the water passed the sediment
floor. I bet when you go home
and look at the sand right
where the water comes up on
the beach, you will see some
little ripples forming.
Woah. Look at
the time. I
better get you
home!
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Gullies on a crater rim. These
gullies may have formed from
sapping of groundwater or by..
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Channel called Ma’adim
that runs into Gusev
Crater, where one of the
Mars Exploration Rovers
landed. This channel
displays a meandering
morphology...
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"RAINSTORM WITH YOUR FRIENDS TALK IN CLASS OR JUST THINK ABOUT THESE QUESTIONS
7ERE YOU ABLE TO FIND !THABASCA 6ALLES )F NOT LOOK UP SOME OTHER IMAGES OF !THABASCA 6ALLES ON THE WEB AND THEN TRY TO FIND IT HERE AGAIN (AVE
YOU EVER MODIFIED A PHOTO YOU TOOK WITH A DIGITAL CAMERA !DJUSTED THE CONTRAST REMOVED RED EYE FIXED THE COLOR 7HAT DO YOU THINK SCIENTISTS
DO WITH IMAGES OF -ARS TO HELP THEM SEE INDIVIDIAL FEATURES 7HAT WOULD HELP TO BRING OUT CHANNELS LIKE !THABASCA
(OW CAN WE TELL THE DIFFERENCE BETWEEN A CHANNEL THAT MAY HAVE FLOWED CONTINUOUSLY FOR A LONG TIME VERSUS A CHANNEL THAT MAY HAVE JUST
ERUPTED IN A HUGE FLOOD AND THEN DRIED UP QUICKLY USING ONLY PHOTOGRAPHS
(AVE YOU SEEN RIPPLES AT THE BEACH BEFORE (OW DO YOU THINK THEY FORM
7HAT INFORMATION ABOUT CHANNELS ON -ARS MIGHT YOU WANT TO KNOW (OW MUCH OF IT CAN YOU FIND OUT FROM PHOTOGRAPHS
(OW DO YOU THINK THE GULLIES FORMED $ID WATER COME UP FROM THE GROUND OR DID IT COME DOWN AS RAIN
7HAT ARE THE SIMILARITIES AND DIFFERENCES BETWEEN WATER FEATURES ON %ARTH AND ON -ARS
!RE THE CHANNELS AND VALLEY NETWORKS ON -ARS DEFINITELY FORMED BY WATER 7HAT ELSE COULD HAVE FORMED THEM
7HAT IS GOING TO BE 2%#/.S NEXT ADVENTURE
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Grades K-8
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Appendix 1: National Science Standards

STANDARD:
As a result of activities in grades K-12, all students should
develop understanding and abilities aligned with the
following concepts and processes:
1. Systems, order, and organization
2. Evidence, models, and explanation
3. Constancy, change, and measurement
4. Form and function

!
!
!
!

Grade 4 CONTENT STANDARD A:
As a result of activities in grades K-4, all students should
develop:
1. Abilities necessary to do scientific inquiry
2. Understanding about scientific inquiry

!
!

Grade 4 CONTENT STANDARD D:
As a result of their activities in grades K-4, all students
should develop an understanding of:
1. Properties of earth materials
2. Objects in the sky

!
!

Grade 4 CONTENT STANDARD G:
As a result of activities in grades K-4, all students should
develop understanding of:
1.Science as a human endeavor

!

Grade 5-8 CONTENT STANDARD A:
As a result of activities in grades 5-8, all students should
develop:
1. Abilities necessary to do scientific inquiry
2. Understanding about scientific inquiry

!
!

Grades 4-8

Comic Book

Appendix 1: National Science Standards

Grade 5-8 CONTENT STANDARD D:
As a result of their activities in grades 5-8, all students
should develop an understanding of:
1.Earth in the solar system

!

Grade 5-8 CONTENT STANDARD G:
As a result of activities in grades 5-8, all students should
develop understanding of:
1. Science as a human endeavor
2. Nature of science

!
!

TEACHING STANDARD A:
Teachers of science plan an inquiry-based science
program for their students. In doing this, teachers:
1. Select science content and adapt and design curricula to
!
meet the interests, knowledge, understanding, abilities, and
experiences of students.
2. Select teaching and assessment strategies that support
!
the development of student understanding and nurture a
community of science learners.
TEACHING STANDARD B:
Teachers of science guide and facilitate learning. In doing
this, teachers:
1. Focus and support inquiries while interacting with
students.
2. Orchestrate discourse among students about scientific
ideas.
3. Challenge students to accept and share responsibility for
their own learning.
4. Encourage and model the skills of scientific inquiry, as
well as the curiosity, openness to new ideas and data, and
skepticism that characterize science.

!
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TEACHING STANDARD C:
Teachers of science engage in ongoing assessment of their
teaching and of student learning. In doing this, teachers:
1. Use multiple methods and systematically gather data
!
about student understanding and ability.

Grades 4-8
TEACHING STANDARD D:
Teachers of science design and manage learning
environments that provide students with the time, space,
and resources needed for learning science. In doing this,
teachers:
1. Make the available science tools, materials, media, and
technological resources accessible to students.
2. Identify and use resources outside the school.
3. Engage students in designing the learning environment.
TEACHING STANDARD E:
Teachers of science develop communities of science
learners that reflect the intellectual rigor of scientific
inquiry and the attitudes and social values conducive to
science learning. In doing this, teachers:
1. Display and demand respect for the diverse ideas, skills,
and experiences of all students.
2. Structure and facilitate ongoing formal and informal
discussion based on a shared understanding of rules of
scientific discourse.
3. Model and emphasize the skills, attitudes, and values of
scientific inquiry.
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