The World of a GEOLOGIST

Making our
planet a better
place for
everyone today,
and for way into
the future
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My name is Geoff Derrick —
| am a GEOLOGIST, and

proud of that over a career
of 46 years and counting
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That is the way that science advances f
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To survive In this
world, we have to
GROW things or
MINE things

@? Geologists help with this !




grow. our: food, bu's geolog]sts can help'make it
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If you live in a house, you should HUG a geologist




Copper tubing
carries our hot
water

And if you had a hot shower this morning, you should
give a geologist ANOTHER HUG !!
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To find all the metal we need
to build our towns and cities
and farms and cars,

geologists travel all over the
world, and see amazing things
along the way . . ..



Geoff Derrick: The Science of Geology - Double Helix Club July 2011

2
o
Q
A
=
"
<
m
|
o
2
=1
=
7]

Helen Derrick, my life companion

When we very young
marrieds, our first house

i was a tent beside Hong

Kong waterhole in the
Kimberley, where we lived
for 5 months April to
October 1964 to make
geological maps
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Rovers and freshwater crocodiles.
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| went to the salt pans of the
Atlantic coast of Namibia

Where the flamingoes wade through the ocean waters



| saw a rhinoceros carved from malachite,
a copper mineral mined in Zambia
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And my favourite sample — a
cairngorm or smoky quartz
crystal from Namibia




Then a few weeks in
western Pakistan. . .
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Well north of the Arctic Circle

_Then to the world’s largest Zn mine inAI\dshq, 1995. . .
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Zinc mineral (sphalerite) from Red Dog mine




And time to study the Mary Kathleen area in 1970.. ..




And to see waterholes
near Lawn Hill




But geologists
are also
TIME travellers,
working to
understand the
age of the earth
and the earth’s

& long history.
Sometimes what
is seen today is
the key to the
past
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—Then see them

again near Mt Isq,
1700 miillion years
]
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Or take modern stromatolites at Shark Bay in WA. — algal mounds
growing like mushrooms in warm shallow marine waters ‘
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. PALEOCENE-EOCENE There are over 40 different named layers in the , ‘
60 My Grand Canyon , from the oldest rocks at 1900 Paleccene - Eocene e emaaaon
million years old, right up to to recent times

H1000 t Graycirs A “ii:"\ﬂ"{‘ﬁ’\’lf” Formation
500

CRETACEOUS 0
Kolob Terrace
1 40 My Zion Canyon
Dakota Formation
White Cliffs Carmel Formation
N\Temple Cap Sandstone

Navajo Sandstone

JURASSIC

Vermition
Cliffs 3
190 My Moenave Fm
Shinarump- |
TRIASSIC il Chocolate SHne ki
Grand Canyon (o S e RO TR TG : Moenkopi Fm
250 M Y LS ﬂm&!ﬁlﬁ!ﬁiﬁmmﬁ%ﬂm&&“m&iﬁm— : 'foréweap Forma(ion Kalbab Formation
PERMIAN 3 i Coconino Sandstone
: v\?planade S?:ndsto?e Hermit Formation

PENNSYLVANIAN Moo oo Formaie! & Supai Group 1000 #

el “ h ti

MISSISSIPPIAN Welatarmial hommalion Surprise Canyon Formation H 500

DEVONIAN Redwall Limestone 0

; Temple Butte Limestone
Muav Limestone

Bright Angel Shale }Tonto Group 580 My

Tapeats Sandstone

CAMBRIAN Colorado
River

PROTEROZOIC
(PRECAMBRIAN)

Grand Canyon Supergroup

Gl Geologists give the layers different names,

5000
nod lovol

and fossils can help tell the age of the layers
1900 IV;V ;
' Grand Canyon ;
4 Shinarump- i Bryce Canyon
Colorado River Chocolate  Vermilion White Ciifls Gray Gls 8000 - 9000'
{ . Arizona Cliffs Cilffs ! Pink Cliffs
7000 7090 Strp 6000" 5000' oy 5000 7000' Tertiary
B 1500/ e — anab AT

- Cambrlnn. Davonian Mlulul
ProteroZols”

]g mllgg

pmm Pennsxlvanl

ftmio V.E.~1 175



Geologists also tell the ages of rock by studying
radioactive zircons blasted out of the earth by volcanic
ash clouds like the Puyehue wvolcano in Chile
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" The ash falls to ground, becomes very hard and forms a rock
' called a ‘TUFF. This pink-coloured tuff is 1650 Ma old
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But how do geologists actually find the
minerals and metals which we all need to
build our cities and railways and ships
and surgical instruments and computers
and pipes and cameras and power
stations??
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These drill rigs working in often harsh and very hot landscapes are called “TRUTH
MACHINES” because the geologist can now tell if his geological predictions are true.
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Geologists live for the thrill of discovering signs of
metal in the drill hole. Here we have native copper
metal in the drill cuttings, and samples of natural
metallic copper recovered in drill core.

This piece of drillcore contains very rich chalcopyrite,
the main ore of copper — most of the world’s copper
comes from this mineral.
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What is the connection between stranded passengers at an
airport, and samples of rock containing copper ??
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Cu deposits and granites are very common along the ‘Rings of Fire” of our dynamic

planet, like the zones in Chile and East Asia where the earth plates collide
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But our ‘Rings of Fire’ are also home to volcanoes, earthquakes and tsunamis. Granites
and minerals form when rock melts, but the moving plates can cause troubles and
disasters — like Japan and New Zealand in recent times.

. EQ= earthquakes; Gr = Granites; V= volcanoes
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Volcanoes erupt in
the Ring of Fire



CONNECTION 5:

And send enormous ash clouds into our atmosphere



CONNECTION 6:
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CONNECTION 7:

Which is why passengers
are held up in airports
waiting for the ash to
clear -

And that is why there
was a connection
between copper and our
stranded passengers !!



The world
of the
GEOLOGIST

Are very closely linked. . .
e




!l

r
S

&
yourhiand

&
n



TThankyeu ieryeul;
attention’ , andthe
ORPOHURILAENCISCUSSHE
olerzlLfifitl ) yeflel o
GEGIREAWIHIR/GD

Geoff Derrick: The Science of Geology - Double Helix Club July 2011



