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* reconcilation, forgive
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* We want your help. We need your help.

* I am the master of fate, I am the captein of my soul

* The rainbow nation starts here.
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* You elected me your leader.
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Why recently is the early earth
so revealed.

Ear lv Ear"' h and After 1990 s: A radiometric dating tool is

developed: "SHRIMP, Sensitive high-resolution Eon}

oy microprobe”  ->20 um Zircon
18 Eﬁ& GeOIOQV Also isotope ratio geochemical fechniques are
advanced: 146Sm-142Nd: 182Hf - 182W: 14ZNd / 144Nd,
Yoshio Okamoto 182)4 /184 -> use for evolution of early earHhcm
crust and mantle system =
Geoscience-English lecture <Applying Mass Spectrometry>
29 Nov. 2016 A new window is opened for
Tennoji High School At OKU - the early earth!
P .

Why Sout’ ~frica?

As a Geological wonderland

Oldest rocks: Canada, Greenland, Western Australia:
most accessible locality!

=In Japan, no rock of this era,

Economic Ores: Gold, Diamond. Platinum etc,

Gondwana homeland of continental drift

Oldest magma intrusion "Bushveld igneous intrusion”

Meteor impacts Crater

‘Banded lron Formation{BIF)

Ancient ice age remnants etc

Photos by Prof. Fujioka

R —

SHIRIMP 1
at ANU (Bustralian

National University)
Geoscience Lab,

Global distribution of Archean
rocKs in modern continents,
Known (red), suspected (pink).
Areas with rocks or zircons older

+han 3.6 billion years are Ia%

by name,

P! AW slr}hsdencss‘M
hevo 03 archean infroohp

Gy
Japanf

South irical
Forming of Earth §.6Ga
Giant Impact (the birth of Moon) 4.56a

g~

P

..Pre-Cambrian Time scale Supporting evidence includes(wiki)

i) Earth's spin and the Moon's orbit have similar orientations.

i} Moon samples indicate that the Moon once had & molten surface.
iif) The Moon has a relatively small iron core,
iv) The Moon has a lower density than Earth,

Canup;2004 i .

i"




Late Heavy Bombardment part2.

accretion of
1 » Ldlrklh?\‘f{(ogr:)si\im
Oldest mineral é m
Granitic rocks E
2 g
Why Zircon? 4 § o
b H
Resist against £ ’
weathering T
" E
U, Pb rich 2
Linewever & Norman, 2008 e 45 32 19 {ime (biltions of years) todiy
sty v corgcantent 7312/ 2078 20130315
da S e RED www psrd-hawaitedu AugQb7 cataclysmbynamics;
A cool early Farth - himl
John W Vailey H w N

Wwam H Peck‘

Urd ansin, badison. Wi
Simon A Wilde
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“Panspermia Hepothesis
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Simulation: “Nice model
- RGomes et.al, Nature2005
- A migration of the giant planets

= “

in this dynamical simulation of +he late heavy bombardment, the Sun is in the
center, the colored cireular rings represent the orbits of the four giant
planets. and the green dots represent the disk of planetesimals between 15.5
AU and 34 AU,

Each panel represents the state of the planetary system at a different time,
starding at += 100 million vears, Saturn and Jupiter migrate slowly, reaching
2:1 resanance, This scatters Neptune and Uranus, Their extreme migrations
scatter planetesimals in a shorf fime interval--a cataclysm,

The four panels below correspond to four different snapshots taken from
+he lations, From left +o right: The beginning of planetary.
WIVFY. TusE before Fhe beatnninia of the Scattering (BT9 MU lust after

Hadean Earth (4.0 Ga)

Hadean Earth

cs. 4 billion yeses ago

An artistic concept

ummeled by lange imp;
extrusian of imy

. At the same tirse,

could have retai
i i Ki de ol od a3 a di

Dr. Simone Marchi Kindly allow me fo use this gif - Silidel

http:/ /www boulder swriedu/ ‘marehi/

Ear&y Earth (Par+ 2) Archean eon

3 3

3

4P Free 02

South reical
First life? 37-35 Ga
Banded Iron Formation (5iF) 3.8 t0 1.9 Ga
gen 25-2.4 Ga

Late Heavy Bombardment (LHB)

<Evidence>
Moon rocks (Apollo
mission):

The ages of impact melts collected
at these sites clustered between
about 3.8 and 4.1 Ga, The apparent
clustering of ages of these led to
postulation that the ages record an
intense bombardment of the Moon,
| They called it the lunar cataclysm’
and proposed that it represented a
dramatic increase in the rate of
bombardment of the Moon around
39 Ga

Tiruree Gon
DBt
Skt A5
PRG0N KIH:W 18
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In the Archean eon,
Moon was more clos
to earth.
So, these periods we
shorter than today,
How to examine?
The tidal records in
sediments reveal the

length of day (LOD)=
Length of month (LOM

. - —— ,
Moodies Group (326y) shallow marine Hdal rhythmites Moodies Group (3.26y) Analysis of Hidal rhyfhmites
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Blo~mat sample at Barberton, South Africa (3.2 Ga)

shallow-marine sificiclastic deposits

davaux of, al, Nature 201

Special thanks to
Prof, Konishi (OKU)

| One seene, at +he Kruger national park, South Africa

-We enjoved the game drive in the Kruger National Park

Our driver opened the both side doors +o view and made us to take picture
eagily---
« Unfortunately we came across & satrol car, we got stopped,
- Two young black police men walked fo our car, One police man said fo our
driver Dr. Dion, ~ You comunid a dreffic vieletion, The rule prohibit drivmg car
with the door open. 0) ening fhe door is very dangerous, Because the wild
animals running info the car! ~

« Then we all asked to H\e pohce “Please forgive our violation, Could you just
lef him off this one Hime?”

« Of course their answer was "K0I"  Our driver had ticketed.
« However, at that time | was deeply moved $his sigh#!

Question
Why was | deeply
moved at that fime?

Pictures by Tony Ferrar
. Dr Dion’ s friend
He sent me these
pictures,

Barberfon)

anrlv Earth (Part 3) Archean to Proterozoic

Vredefort crater
H 2 1 g
g H H

Sepant

South feical

Gold deposit 3.06a

Chromivm and Platinum: Bushveld lonsous Complex (BIC) 2.06a
Vredeior#L impact crater 2. OGa

klmberhfe H ;




A Geoscience Class lectured in English Part.3

—Early Earth and South Africa Geology—

OKAMOTO Yoshio

The South African geology is quite different from Japanese one and reserves a lot of
outcrops related with the early earth geo-history. Through my three times visits and
field trips in South Africa I tried to carried out a special geoscience class in English
about early earth. The purpose of my lecture is 1) Modern unique history of South
Africa. 2) To weave a strory of early earth using South Africa field trip pictures and
movies 3) Importance of English as a official language in the scientific field etc. This
year I used a popular movie “Invictus” with English scripts for introduction of these
classes. To watch this movie strongly inspires our student to think “Diversity” as the
kye tone of “Rainbow Nation”, a key word for 21th century. The evaluation of these
class is examined with a questionnaire just after the classes. The purpose of these
class is positively evaluated from the questionnaire. The outline of presentation,
resumes and resources of above classes are attached as an appendix of this

manuscript.

Key Words: Early Earth, South Africa, geology, high school, English



