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Helen Anderson - Seismologist

When Helen Anderson’s fifth form science teacher told her she swould be a research
serentist one day, Helen did not believe her. She planned on being a school
gurdance counsellor. But as Helen gresw up she became more and more fascinated
by the Earth and how it moves beneath and around ws. As she found out about
how it eracks, slips, slides, shakes and erupis she had more questions she wanted

to find answers to.
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Helen Anderson, scinofogin, an Franz fowef Glacier
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Helen always loved a challenge, finding answers to puzzles and joining
in the lively discussions her family had about things happening in the
world, As she grew up in Dunedin her family really suppornted her and
encouraged her o ke advantage of every learning opportunity that was

available o her.

When she was twelve, Helen spent six months in hospital with asthma.
Hler intermediate school teacher, Miss Wilson, sent her interesting
projects to do and Helen's father gave her a book = The World Benearh
the Oeeans o read. She was fascinated with the hand-drawn pictures
showing what scientists thought about why the outer layer or plates of the
Earth moved and caused carthquakes. She read abour voleanic eruptions,
how mountain ranges formed and broke down, and how gas and oil were
made deep inside Earth’s surface. Although Helen read the book many
times it was not until she went to university that she learned more about

the movements of the Earth’s surface,
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Helen's daughter reading the sine, now dog-eared, book
Phore = Helen Anderson



The Earth’s moving plates _ Morth

The cold bristle surface of the

Earth is fractured into plates. E22%2"
Each plate moves, drasin '
across the airface like a great
carpet by whichever edge i
berng pulfed back into the
Earth most strongly by the
foree of gravity, The mos
rapidly mowving plate is the
Facific plare.

Australian
Plate
The maparity of the Earth's

carthguakes happen where the
plates collide. Mast voleunoes
also enupt near plate . .
boundaries, either as chains of Wey

oc?  MID-OCOEN NOges, WIS pIates are (om apan
underiea voleanoes or

: Edoe of plate, sinking in direction indicated
toivering comes on land, il

B Direction in which plate is moving, in cmyr

Scientists, geographers and explorers have been investigating and
gathering clues for many years about the shape and position of the grear
continents and oceans on Earth. Some people had noticed how cenain
coast lines of different continents almost matched cach other, others
noticed that similar fossils and rocks were found in the west coast of

Africa and the cast coast of South America.

All these ideas, and his own study, convinced German scientist Alired
Wegener' that the continents were drifting across the surface of the Eanth,
and ploughing through the oceans. He wrote a book cxplaining his ideas
and many people ndiculed his explanations, asking: “How could solid

land masses move over solid ocean beds?™ It was not until the 1960s that

! Abfred Ibgpewrs s fewr doonk s paakliobesd o P0EF B ir appraes hatr abe fow Bugliok ssssfarion nas mor poldilbhod sein! 19254



an answer was found that allowed his ideas about continental drift to
become accepted. Great undersea ridges were discovered and scientists
figured out that the ridges were formed by new magma forced from deep
inside the Earth. At other places the ocean floor is being pulled back
down inside the Earth, The new model of moving plates provided
explanations for observations by many scientists over many years as ideas

about plate tectonics became accepred.
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How the plates shape our planet’s surface

The cold and heary plite edges sk inie the warmer and sofier raterial below: (plate boundaries a and ), puflmg
the rest of the plate aorss the globe after them and tearing the o apars ar mvd-ocean mdges (plare Soundary &,
This tearing allons magma to risc up from the miantle beneath o filf the gap left by the movnig plate.,

Vieanoes can be eveated when two plates eollide and maolten rock rises from the anking plate (plate
Boyndaries a and ¢). When two pletes carrying continental material collide, large mauntaing are forced
upreserds, In the cuse shover heve (d) the mrountaing are alio being pushed in twe different directions along a
JSaule. In the same way New Zealand'’s Sonth Iland is betng drasn in tewe along the Alpine Faule ar the same
tinie as the area continues to be spucesed, buckiing up the Southern Alps,




Imagine the Earth is like a fruit. It has a stone in the centre called the
core, a layer around that is called the mantle and the skin like a crust.
The Earth's core though, is made up of two layers — a solid inner core
with temperatures as high as 6000 degrees Celsius ("C) and a molten
outer core of liquid-like material. The mantle is lighter than the core,
with temperatures between 1000—4000 degrees °C. It is covered with the
skin-like crust and is divided into many huge picces called plates. These
are like huge jigsaw pieces and is the crust that we live on. The plates arc
moved around by the slow convection of the material in the mantle. Very
slow movements of the plates on Earth are occurring all the time; fast

movements arc the ones we feel as canthquakes!

The layers of the Eanth

A ilsee of the Earth showing
st parinns favers of crust, nantle
and core, Note the convection
currents in the wpper manife,
responsible for Earth's conting-
ally active mrface, and these in
the inner core which, imfluenced
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by the Earth's ipin, create our
fplanet’s magnetic field.




When Helen was in the senior physics class at high school, she realised
she wanted to go to university. She wanted 1o study, 1w find out more and
hunt for answers to her many questions. A good friend suggested she ke
geology (the study of the onigin, composition and structure of the Earth)
and she loved it = although her Dad, ar first, told her “You can't, it's a
man’s world!" For three years, at the University of Otago, she learned all
about the structure of the Earth and how it used to be; about minerals
and rocks and how they were formed. She moved to the University of
Auckland for her hinal year so she could study geophysics, the study thar
uscs physics 1o examine the physical properties of the Earth. Tt includes
scismology, the study of earthquakes.

Helen itudyrng seirmogranes which record carthquakes.
FPhoto = Join Nicholion (Reproduced anith permision
frari The Evening Post, fune 179, 1989)



Mow that Helen knew the answers to some of her questions, she focused
her studies on how the Earth moves when scismic pressure and energy
builds up in and under the erust until it reaches breaking point and has 1o
go somewhere, She tound out thar the rock in the erust breaks and the

cnergy 15 released as a series of waves that we feel as an ecanhquake.

A cararmel bar covered
chacnlate can be wied 1o rmodel
s of the ity that the carth's
crviat deformi If vou itreteh the bar,
cracks appear o it sirface. Theie
cvacks ave fike the fanls thar s
ereaied dy bhe FEdpeciinbe
cartheake, The earthinake s

cuised oy the stretchuing of the Hay

wf Plenty region,

Photor = Famada Clroirs

Ff voiwe genmrproess plve Bar from
e ewds, the lavers erenple and
Jite wp on pop af cael other. Tihe
Sonthern Alps huse been cronted
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~Nearly all carthquakes happen at the cdges of the Eanh’s plates. New
Zealand is the meeting place for two major plates, the Pacific Plate and
the Austrabian Plate. These plates are moving in different directions so we
get many carthquakes. Earthquake aftershocks are the movements after

an carthquake as the Earth readjusts iseli 1o the change in position,



Phata = Faoada Chrow

In her final year at Auckland University Helen had to decide whether to
do a PhL degree or get a job. The decision was made casier for her when
she was oflered a position in the Geophysics Section of the Depariment ol
scientibic and Industnal Rescarch (DSIR): She empoyved studving the
scchmentary lavers under the carth that o wded imporiant information

foor coal muming and ol exploration

Alter four years Helen was awarded a scholarsship to stady for 2 PhID «
Cambndge University, in England. She studied the very dense rock tha
Wk ]"I.J'-.hl.-.'l up '-"-h'i':l PrJﬁCl and :‘*p.nlr] WETT o sl '.n,.;l.l!hd:: N s
ages, and learned about the movement ol forces between the grant Afncan

Plate and the Eurasian Plate. She traced the elfecs of thinmy vears of




Seismometer

Focus

EpiﬂEﬂtl‘E Frenn Alpha 79 Wasting for the Big One

An carthguake sees up hock naves in the Eareh, ndbich radrate anvay from iis
Socuei wirdergrocind. Plosting the divection from which the nxaver reach fio or
e seinmograpds enabies w fo panpotng the epicentee, the point on the
greiinid giirfave vertically abose the focni,

carthguakes in the area and discovered a smaller microplate caught
berween them. This became the twopic for her thesis, She had o set up and
get readings from seismometers, (instruments that measure earthquake

movements), gather records from them and get records from other places

all over the waorld.

Helen setting wp sevsmometers i the Sovthern Alps
Phote = Dy Nigel Barlow (AgRerearch)



From Alpha 60 Edgectimibe
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Zhang Henyg's seiomascape (AL
132} a simple form of seirmometer
thar attenepred to determine the
direction fron which an

cartfupiute arriped.

The Edgecumbe Earthquoke
On 2 March 1987 at 1:42 p.m. a major

earthquake sent shock waves across the Bay of

Plenty. Centred close to Edgecumbe, a rural
dairy town, there was a strong foreshock seven
minutes before the main earthquake now
known to have measured 6.6 on the Richier
Scale. The land was moving like ocean waves: a
whole large dam was moved downstream 200
millimetres, a train engine tpped over, a road cracked open two
metres wide and four metres deep and
transformers were torn from their positions.
Helen, who had returned to New Zealand,
spent some time studying the effects of this
gquake and was there duning many of the
aftershocks that continued for weeks.

(Refer to Alpha No 60 Edgecumbe.) From Alpha 60 Edgecunibe




In the 1990°s Helen studicd and worked in Santa Cruz, Califormia for a
vear, studying the San Francisco and Macquarie Island carthquakes. She
became part of an international network of seismologists who share
informanion all over the world. This is very important so trends and
patterns can be identified and provide more accurate information about

when and where earthquakes might occur in the future,

Helen installing setimometers in @ tunned in the Crommwell Gorge
FPhoto — [ folin Haine (Geologieal and Nuclear Sciences)

After 16 years' rescarch with DSIR and the Institute of Geological and
Nuclear Sciences, Helen was appointed Director of Earth and Ocean
Science Rescarch. It was here she carmied out a huge project called the
Southern Alps Passive Seismic Experiment. Earthquakes in the South
[sland are not evenly distnbuted and scientists wanted wo find out why

some areas in the Alps have few or no earthquakes.



Sedimeluglits cateh up wntl hinck near Bedornii

Phloro = Ik Rugell Redigion (Creadagecal and Nuclear Scienoed)
Forty extra recorders were put in place throughout the South Island - 26
state-of-the-art recording instruments from the USA and 14 from New
Zealand = to record carth movements. This involved flying helicopters
and driving off the beaten tracks from Fiordland to Nelson Lakes. [t
meant driving around and locaung sunable sites, which had 1o be on hard
rock, with enough sun for the solar pancls providing power for the
instruments, [t was a huge experiment with the South Island set up like a

big laboratory and many scieptists were involved.
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In the middle of this study a big canthquake of magnitude 6.1 happened.
This was wonderful for the team — they got the best data coverage

possible with all the instruments working!

Scvimodogeats Tying high in the Southern Alps seiting up seismometeri
FPhoto - Dr Nigel Barlow (AgResearch)

From this work scientists were able to find out that there was a more even
spread of earthquakes in the area than previously thought. The
information collected wall help explain what 1s happening in other parts

of the world including California.

Just over three years ago Helen was chosen for the impaortant job of Chief
Scientific Advisor for the Ministry of Rescarch, Seience and Technology.
Now she works only a tiny bit on her own research. Mostly, she has 1o be
generalist. If a science issue, such as cloning, comes up she needs to get
cxpert opinions, decide what is important for Government and help
ministers with information. One of Helen's challenges is to understand
the role that science has in improving the economic health of New
Zealand. She makes sure that policies that are developed will work for

scientists and she decides how they will contribute to these policics.
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Helen is responsible for all intemarional science and technology relanon-
ships, o with this job comes lots of travel. In one year she has been o Eng-
land, Sweden, Chile, Angentina, Brazil, France, Malaysia and Antrctica.
Travelling is exciting and Helen loves her job but she also loves to be home
with her family at nigh.

Helen and her hushand, Michael, have two children, James who is 15
years old and Saskia who is 12. James has special needs but the family are

able 1o make sure he is well cared for night and day.
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Fletew and family rock-pooding ar Eoctor's Pag
Fhiares — Bl Kool Plesevgrapley Lad

They enjoy regular trips away at the weekends and longer holidays
together. Often they travel to the family home ar Wanaka where they
camp and fish with their grandfather, and they enjoy skiing in the winter.
Saskia was lucky enough to be able 1o travel to London and Stockholm
with her mother lor a holiday recently, while other family members
Iooked afier James, Helen is not really keen on travelling but it is part of
the job and the children love hearing about her experiences when she gets
home. They can even have bediime stories about what their mum did in

Antarctica last week!



Helew ar the edpe of the sea-ice with friend: and pengning, Antarctios
Pu‘!l-'?.l'-'? - _|r-':l-'.rl'.' ."-}‘J'J'I'nl.l' H_.H.lr.l' fh_.l';m'r.n:.m'rm New Er..rfpr.l.rqf_l

On the bookshelf at home Helen still has that book her father gave her as
a child, the one that she read and re-read about the Earth's surface. She's
glad to have found so many answers to her questions and knows there are

many more things to find out about and learn,

And whart does her father think of her now? Dad is very proud of his
daughter Helen. He is continually surprised and excited about things that

have happened and things that are likely to happen next in Helen's busy life.
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