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Overview of today'’s talk

» Self-Introduction

« What Is Science?

« My IPhonel5!

« Watching Two Videos

« Science projects by my students (Examples)

« —Primitive and Super-Analog Tools are the
alternative way of ICT or digital gadgets.



Who

Earth Science high-school te
Associate professor and part

Osaka-Kyoiku University ?
Earth Science visiting teache
PCSHS Mukdahan in 2019, P«

School seismograph system |
PCSHS Loei, PCSHS NST)

3D seismicity maps, tsunami
Polarized microscope unit &

Linux Programming (awk, C,
etc.)

3D printing (2019-)

Yossi-Okamoto.Net

Teaching Tools Publish Resources Field Trip(World) Field Trip(Japan) Essay etc.

RAYS~COUNTER.COM

Teaching Tools. Feel Free to Use with Copy Left! (GNU).
BAZERCSE5

What's New (20th August 2022)

Presentation Resources

20th Aug. 2022 for the GeoSciEdIX_Page Open New!

04th Aug. 2022 My Lecture_menu Page Open New!

03rd July 2022 KVIS_Seismograms Page Open New!

06th June 2022 Geology Videos New!

29th May 2022 JpGU_2022ePoster New!

11th Feb. 2022 Rock-Thin Section and Polarized Unit (EER2021)
30th Jan. 2022 A barometer for micro pressure changes

27th Jan. 2022 for the 5th KVIS-ISF

3rd Jan. 2022 Wegener's Puzzle

26th Dec. 2021 2022Calendar

14th Sep. 2021 Rock Thin-section Page

21th Aug. 2021 Making printed circuit board

17th June 2021 2021 Rock Thin-Section Page

2nd May 2021 Rocks of the trip to South Africa Barberton 2010
23th Apr. 2021 The 4th KVIS-ISF teacher show

23th Feb. 2021 Rock thin-section library

12th Feb. 2021 3D printer products

04th Feb. 2021 Seagull Factory teaching materials

23th Jan. 2021 Some teaching materials are updated below
22th 1an 20721 liInloadina the recolircee for the 4th KVIS-ISE

for the GeoSciEdIX
for the 5th KVIS-ISF

for the Earth Educators’
Rendezvous 2021

for the 4th KVIS-ISF
for IGC36 delegates
for KVIS students
for HS students

for PCSHS Mukdahan
students_2019 and WS

Seagqull Factory

Tools for Classroom



Overview of today’s talk (14h - 16h)

o Introduction: What is science?

« What is geology? Field and classroom



My policy! Tor science education

| will show you two videos of the
volcanic eruptions.

\What is the fundamental difference
between the two videos?



lastic Flow




A Day in Pompei AD/9

24 AUGUST 79 AD




Comparison of two videos
«Real (Fact) VS.

(Artificial)
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What | most emphasize in science education

The original data -> How to get them
The mechanism of sensors or recording systems that you use.

Because, in science festivals, the students treat many data in
their presentation; However, only a few students comprehend
how their data are collected and where come from.

This is because most ICT devices are “Black-Box”, so students
can not understand the mechanism inside.



Appendix: If the time permits:
How to decide the theme!



What the themes for the students are the best?
How to decide on the theme?
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How to decide on the theme?

00 CO. Jp/rankup/kk 00211-290301-1. html’
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She made a lot of candies using |

She repeatedly test the charactef

string made of sugar;

width, strength, density, viscosit
Under the different conditions; a*( &5 N3
temperature, time from the mak ~~ - LD |
She made her poster presentatic

Finally, she got pass the Exam!



How to decide the theme?

Dr. Isao lizawa, he is an earth science teacher in Kyoto.

He made very useful suggestion about this;

Three misunderstanding of the high-school students about the
theme decision;

1) C
2) T
3)T

nose their favorite field; insects, flowers, space, etc.
ney think they can do great or amazing research

ney think they easily to establish a professional level research



Add to Dr. lizawa’s suggestion (My opinion)

They think the high level study uses high-expensive tools.

Or high-expensive tools or high-tech tools make them easily or
automatically complete their project.

Also, they are not familiar making statistics for analyzing from
actual measured scattering data.

So, they strongly want to use high-tech tools, which are “Black-Box”
inside, but display measured values quickly.

So, my opinion is; To learn about research methods about science;
Measuring nature by using primitive techniques is more important
than using high-tech tools.



"Kitchen Geoscience” by our students

“Model experiments” related with Geosciences

Our unique study at GeoSciEd2006 and JpGU2007
“Kitchen Geoscience” trend around 2000 to 2010

It is popular again for Geo Park Outreaches in Japan
1) Primitive method:

2) Daily materials:

3) Quantitative analysis: - measuring and graph plot

4) This is not a science magic or science show!

http://seagull.stars.ne.jp/Old_Conferences/2007_rengo_5.pdf
http://seagull.stars.ne.jp/2006 _Germany/model-based777.pdf



Our students’ Projects!



Gravity measurement using a simple

pendulum in the school excursion
* Gravity measurement is simple but very difficult to measure

nracricaly
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Gravity[Gal]
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Of course, They were
their school trip !







Martian Surface Ages using
“Crater Chronology”

Mars is a next target of our exploration.
Because the planet has a possibility of lifs

There are a lot of study method to reve:
Pl: mctam & ";;. '

My students was interested in a primiti |
the Martian surface ages. o |

Dr. William Hartmann who is a pioneer
Chronology” and is famous his “Giant |
origin of Moon.

Dr. W.K.Hartmann at PSI 2011 (my photo)

My students used his technique to stud —

https://www.Ipl.arizona.edu/news/2013/fall/2013-shoemaker-award-bill-hartmann



“THE WORLD'S GREATEST LIVING SCIENCE-FICTION WRITER'

& THE MARTIAN
GHRONICLES

* Visit the 40 Hottest Cold Spots
on the Red Planet.

* 4.5 Billion Years of Mars History.

» Impact Explosions, Volcanic Outbursts,
and Ancient Floods.

*» Solving the R'
and Other Mys

illiam K. Hartmann

First winner, Carl Sagan Medal from the American Astronomical Society
and, participating scientist, US Mars Global Surveyor Mission




From here, we introduce our project quoting

from the student’ PPT

Super Science Highschool(SSH) competition At 2011 Kobe
Slightly modified

KIRABAEZHREESFFEFRRETFRE F
Geoscience club of Tennoji High School

attached to Osaka Kyoiku University
ISR -/NMMEE-BESDS-A)EF-BHEN- FERE




@ Motivation BFFEji¥

 We are interested in “Crater-Chronology”.
e Dr. William Hartmann , founder of “Crater-Chronology”

* Jtis generally believed “Mars has
died” or “Mars has dried up”

* However, is it true?
 How do we study using simple method?



@ What is Crater-Chronology?

e William K.Hartmann (PSI) first developed isochrones
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We focus on the most recent Mars
images

» Mars Reconnaissance Orbiter (MRO) carries the

HiRISE camera. MROBE[EZ/NASA I HASEFHEE
TE FIF

15 em 15 mlcrons 1.5 microns
SHARAD MCS CRISM
=
HiRISE
=
MARCI
-

CTX



(@ Comparison of Satellite Images &
EEEDLE

* HIRISE images __vs. MGS(Mars Global Surveyor) images
HIRISEZZ A Z é’ %ﬂ)ﬁ)‘ Z DE L (Min. Resolution fE{£/E)

1.5-1 ixel
| o
3 &
yr Yt

HiRISE images c;fe qilite suitable for small crater counting. HiRISE [E/ {8 f#x&2clwets? (D
DO FMCRETHB.
Studies using HiRISE images are quite few yet.
HIRISE B Z H V=R FIXBHED E C B F /=488 TA 5L,

Images are freely downloadable from the HiRISE web site. [BJ{E/FHIRISED V. 71
FONCHETEHERBICE O O0—RFTE3.




@ The Hartmann’s Ney

N— T UEEMNSTHENE-AEROFH LS

Erosion or resurfacing
makes isochrones
complicated.
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Rysige=2-6, Schmidt-Housen scaling 2004 Iteration 08.01.07

Isochrones for Mars
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Previous Study MEEFTOHE
We estimated young lava flows as 50-400Myr;

Good agreement with recent studies (Hartmann, 2011, personal comm.).
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@ Previous Study: young lava flows A-D
Present Study: rampart craters E-J

~ Mars %
A shaded relief map color-coded hy altitude

o)

@ Link to this page
4—”’- ,
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We counted craters on ejecta blanket.
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ejecta |

’water

ejecta

ground
Ice

=Existence of underground ice!



@ Rampart crater ages S /V— f, « I L—ZDEFEA
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@ Discussion &

* Estimated ages of young lava flows span from 50 to 400Myr. ->
in good agreement with recent analysis.

* Ejecta ages of rampart craters obtained from counting of small
craters range from 5Myr to 1Gyr.

* Counting areas must be chosen less resurfaced or degraded.

* Some rampart craters show mysterious isochrones ages.

* QOur proposal is one of the solutions.



i

Conclusions

* Ejecta of rampart craters: some isochrones indicate
complicated process of their origin and evolution.

* HiRISE images and our low-tech exercises are quite useful for
“Crater chronology” on Mars.

* Our “quite simple but painstaking approach” reveals Mars’
mystery, especially “young lava flows” and unique “rampart
craters”.



i Epilogue

e Mars has not died out

but still Alive!! Active!!
* Martian water has not dried up

but remains as ground ice!!
* Qur results will be confirmed in 2030’s by the future

piloted space missions toward Mars!
* We, , are looking forward to hear The

Big News confirming our hypothesis!!



Martian Crater Project
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Examples_l

| & 29 0. Sk * O < X

Fig2. Sugar candy models cool joints of lava flow
From GeoSciEd VI _Germany_Bayreuth 2006



Examples_2 Karst related
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Example 3
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From GeoSciEd VI _Germany_Bayreuth 2006




Example 4
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Fig8. A gelatin reverse fault failed.

From GeoSciEd VI _Germany_Bayreuth 2006
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Fig10. A Video capture of a bath sparkler and hot water volcano.
From GeoSciEd VI _Germany_Bayreuth 2006



Example 6
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Example 7
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Example 10
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Failed experiment'
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Let's cook!
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Fig21. Various food materials and items for experiments.
From GeoSciEd VI _Germany_Bayreuth 2006



Policy of Our Projects

* Learn about scientific method through their practices.
* To make tools and data by themselves.

* The methods how to acquisition the real data.

* Trials and errors are main driver.

* Enjoying their process is important. eS‘-‘-

* Evaluation or discussion methods 2 m\ﬁtﬂégﬁsitu.

a
* Learn how to facilit tﬁ'\udéa‘c%er-side goal too.
Not 1
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comments. | appreciated his kind help.
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