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Presidents report
Kia ora BEANZ,
Term 3 is already upon us, and BEANZ has a range of projects on the go – all aimed to support Biology
teachers throughout the country.
I have recently been appointed as president of BEANZ. As your incoming president of BEANZ I think it is
important that we acknowledge Sharyn Varcoe as she finishes her long standing service as president
with BEANZ and truly thank her for her commitment and involvement within the organisation as she
moves into the role of senior vice president.
Over the Term 2 break BEANZ members came together in Dunedin for the BioliveChemEd conference
and held our AGM. We were able to announce updates to the payment and registration gateway for
our website, and were able to update members on where we are at as a subject association and what
we are planning over the coming year. We also had an opportunity to meet new BEANZ members and
to welcome new members joining our regional clusters of representatives. Vacant positions within the
exec were advertised and have been filled, and we were delighted to have such a large number of interested Biology teachers willing to donate their time and expertise to help grow biology as a subject
area.
In the last 12 months, having become a Network of Expertise we have been able to scale up projects
that we work on including expanding the number of regional representatives and forming regional
clusters centred around the major cities. We were able to establish a scholarship for a distinguished
Biology teacher who wanted to research a topic that would benefit Biology as a subject area.
We have updated the website infrastructure and have been able to expand the number of curriculum
representatives on the executive. Our next step is to start populating the site with more material and
revising the content that we do have.
We are also working with the ministry of education reference group who are examining aspects of the
review of achievement standards. We are aiming to keep on top of changes and aim to promote and
encourage BEANZ members to become involved in the review by either applying to the ministry to join
their expert panel that edits the new standards that are written, or to provide feedback via online surveys as the changes roll out.
Regional representatives will be meeting in September to develop a workshop that will be held
throughout the country during term 4 2019 and term 1 2020. Keep an eye on incoming BEANZ emails
and website announcements for updates on the review of achievement standards and for dates of upcoming workshops in your region.
All the very best for the rest of term 3, Ka kite ano
Chanti
BEANZ incoming President

Review of Achievement
Standards (RAS)
As you’re all aware, the Review of Achievement Standards
(RAS) is well into its planning phase. Between October and December this year (2019) we will undertake a trial (a truncated
version of the standards development process) with one subject and also run pilots (begin the process a few months ahead
of the main wave) for three other subjects. Science is proposed
to be the first subject to be trialled.

In this issue:

Level 1 Science has been selected for the trial for a couple of
reasons. We heard through the NCEA review engagement that
the purpose of Level 1 NCEA is quite distinct from Levels 2 and
3 and we have a chance to explore this for Science ahead of
the main review. We’re also aware that Science al- ready has a
well understood body of knowledge and skills which means we
start from a strong position.
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standards



BEANZ Scholarship

The key objective of the trial is to complete as many of the
stages in the revised development process as possible within a
three month timeframe in order to test our processes and operating framework. Because this trial will require fast- tracking
or omitting of some steps, all the products created will be reviewed in 2020 and any omitted components com- pleted as
the trial rejoins the main review. This includes trial- ling of level
1 standards and tasks with schools which will happen during
2021. Importantly we will have refined and tested much of
what all subjects will need to go through next year and answered some questions for Science about the na- ture of our
level 1 matrix.



NZ Biology
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Article: Footprints
illuminate the Dark
Age of moa
evolution By Nic
Rawlence

Note:






All teachers will have an opportunity to be involved in this review. At key points in the review process - information will be released and teachers will have the opportunity to respond via online surveys.
An expert panel of educators from each subject area will be appointed by the ministry to directly
provide feedback on standards as they are written.
Roadshows will travel throughout the country throughout the review process, keep an eye on workshops in your area.
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BEANZ Biolive
Scholarship recipients
From right to left: Hester Edzes, Mattias Wieland, Anita Collett, Andrew Sparrow, Anumeet Kaur
I'm grateful for being awarded the BEANZ scholarship for the BioLive/ChemEd Conference in
Dunedin, which enabled me to travel to the conference and stay in Dunedin for the entire programme, especially the field trip to Orokonui
Ecosanctuary at the end. Whilst all workshops
were of high quality and enabled me to take
something useful back to the classroom, I would
consider the 3 keynote speakers Peter Dearden,
Lisa Matisoo-Smith and Ian Taylor as the highlights of the conference. Their presentations had
a great mix of cutting-edge information, entertainment and inspiration which will stay with me for a long
time to come. Cheers, Mattias Wieland—Ao Tawhiti Unlimited
“I have had a fantastic time at the BioLive/ChemEd Conference in Dunedin this year. BEANZ has helped to
fund my trip to Dunedin, and I have had a fantastic experience. As a first year teacher, it can be challenging to make connections with other Science Teachers across the country, and the scholarship allowed me
to do that. The conference provided me with a vast range of opportunities and experiences that I can utilize in my future teaching. It has provided me with a variety of new tools and skills that I can use to further engage my students in (and out) of the classroom. I found workshops focussing around contextual
learning in the classroom particularly helpful, and I look forward to implementing this in my teaching. I
also found the workshop “Literacy in Biology” very informative, and this has helped give me direction in
developing my student's scientific literacy ability. Thank you once again BEANZ for the Scholarship and
opportunity to attend the BioLive/ChemEd conference.” Hester Edzes- Timaru Girls High School
I was fortunate to be one of the five recipients of the Biolive Chemed Scholarships. The scholarship
helped me immensely with the costs associated with the registration to attend the conference. It was
wonderful to be able to cover part of the cost using the scholarship as I also had to cover for accommodation and flight costs from Auckland. Luckily, my school covered those for me. I enjoyed the conference
very much and found it to be an enlightening and resourceful learning experience. I enjoyed the various
lectures including those from Key note speakers Stephen Ashworth, Peter Dearden, Lisa Matisoo-Smith
and Ian Taylor and will be using the knowledge obtained in my teaching. I was grateful for the social
events that had been arranged for us outside the workshop hours including the quiz night and the conference dinner as they provided a chance for networking with fellow teachers. On the last day, we went on a
field trip to Orokonui Estuary, up to the mountain tops of Dunedin into the cloud forest. It was an amazing opportunity to observe our taonga- birds, reptiles and plants. As a biologist, I was very keen to explore
our native plants and wildlife. Overall, I am grateful to BEANZ for awarding me this scholarship to attend
the conference in Dunedin.
Anumeet - Pakuranga College

BEANZ scholarship cont.
I would like to express my sincere gratitude to BEANZ for providing me with the scholarship to attend
the 2019 BioLive/ChemEd conference. As a first-year teacher, attending the conference was extremely
important to me so I could network with, and benefit from the wisdom of those much more experienced
than myself. The scholarship ensured I was able to do this without the concern of any financial burden.
At the conference I was able to meet and shared stories and experiences with teachers from a wide
range of school cultures and role sizes; I filled my notebook with over a dozen pages of scribbled ideas to
bring into my classroom; I collected piles of resources and have links to much more online; I listened to
speakers who informed me about on the astoundingly interesting and inspiring cutting edge of scientific
research happening in my own back yard, and I managed to accumulate at least 30 pens! Attending this
conference was a huge boost to me as a teacher so I would once again like to thank everyone at BEANZ
who provide this wonderful opportunity to others like me.
Andrew Sparrow- Columba College

I would like to thank BEANZ for awarding me the scholarship to attend BioLive 2019. As the current sole
teacher of Biology at my school I was able to connect with other Biology teachers from across New Zealand to share ideas and practice. The ability to connect informally with teachers from a wide variety of
schools lead to rich conversations and allowed me to reflect on my own practice. The keynotes were valuable and the sessions allowed for opportunities to share experiences during this time of change within
education. Gaining confidence about course outlines and instruction for scholarship biology was a main
focus for my own development, the session ran by Pru and Penny was invaluable in this. I would highly
recommend this opportunity especially to new and establishing teachers from smaller schools.
Anita Collett- Ellesmere College
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President (NZASE Representative)

Chantal Hillier

chantal.hillier@gmail.com

Senior Vice President

Sharyn Varcoe

sharyn@oxford.school.nz

Junior Vice President (Regional Rep Liaison)

Ian Reeves

rvi@papanui.school.nz

Treasurer

Peter Sutton

peters@pcmedia.co.nz

Secretary (minutes)

Libby Caygill
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Website Coordinator

Ben Himme

benjaminhimme@gmail.com

Exam Coordinator

Kenneth Loh

kloh@ormiston.school.nz

Newsletter

Holly Wilson

hwilson@otc.school.nz

Curriculum Development

Erica Jar

erica.jar@solwaycollege.school.nz

Curriculum Development

Pru Casey

pru.casey@gmail.com

Curriculum Development

Penny Daddy

daddypenny@ngatawa.school.nz

Tertiary Representative

Dr Nic Rawlence
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NZ International Biology Olympiad
Registration is now open for the New Zealand International Biology Olympiad. Students go online to register at www.nzibo.org
The first step of the process is registration for the programme which closes on the 5th August. Students
will then sit a two hour paper exam on Wednesday 28th August.
The exam papers and answer sheets are kindly couriered to the NZIBO teacher in your school by Massey
University.
Registration is FREE for students in the Pūhoro STEM Academy through Massey University, or Te Whare
Wānanga through Otago University or Whakapiki Ake through Auckland University

Students who were in the NZIBO tutorial programme last year, have automatic entry into this year's tutorial programme, but they must still register and pay the $30 registration fee. This will be deducted from
their tutorial programme fee.
Key information about NZIBO and the registration process.
Step 1 for students is to register and so sit the entrance exam.
Step 2 hopefully will be their acceptance into the NZIBO tutorial programme (they will up skill their Biology knowledge from September to February with online tutorials)
Step 3 - camp selection exam - and from this about 20 to 24 students are selected to attend the selection
and training camp at the end of Term 1 2020 and four of these will be selected to represent NZ at the IBO
in Japan in July 2020.
The NZIBO programme changes passionate Biology student's lives! Tauira get to work with equally inspiring peers and scientists, travel and have great adventures and gain a deeper insight into many of the
wonderful areas of Biology.
On the 9th of July - the 2019 NZIBO team lead by Dr Angela Sharples, myself and Michelle Isbister leave
for the 30th International Biology Olympiad in Szeged, Hungary. The team of Sophie Bebelman (Sancta
Maria College - Auckland), Anneke Cussack (Diocesan School for Girls), Carlos Mendonca (Onslow College) and Zi Lin Wang (MacLeans College) are getting quite excited. You and your students can follow the
adventures of the team through the NZIBO Facebook page https://www.facebook.com/
NZBiologyOlympiad/
Ngā mihi nui
Dr Heather Meikle
Secretary
Team Leader 2019

Hungarian Happiness
The 30th International Biology Olympiad has been held in Szeged, Hungary from the 14th to the 21st of
July. The NZ team of Sophie Bebelman (Sancta Maria College, Auckland), Anneke Cummacke (Diocescan
School for Girls, Auckland), Carlos Mendonca (Onslow College, Wellington) and Zi Lin Wang (Macleans
College, Auckland) have been competing with students from 72 different countries. The New Zealand
team has completed a range of practical tasks from dissecting chicken wings, to keying out native Hungarian grasses to using molecular biology to run gels using electrophoresis. All of the assessments allowed students to learn while challenging their ability to interpret current worldwide biological research.
Anneke Cummack, and Zi Lin Wang gained Silver medals, Sophia Bebelman was awarded a Bronze medal
and Carlos Mendonça, a Highly Commended. This is a huge achievement for our team and a tribute to
their dedicated study over 18 months and the support of their teachers, whānau and the NZIBO committee and university partners.
In addition, the team has explored Budapest and Szeged, seen storks and their nests, climbed to the top
of a cathedral, boated on the Danube and had a go at Hungarian dancing.
The chance to meet students from around the globe, share their enthusiasm for Biology and laugh across
language boundaries has been immense. The team lead by Dr Angela Sharples (Murupara Area School),
Dr Heather Meikle (Palmerston North Girls’ High School) and Ms Michelle Isbister (Hauraki Plains Area
School) are impressed by the nature of the team, their curiosity and ability to support each other in this
challenging situation.
Students keen to take part in the NZ International Biology Olympiad programme and potentially attend
the 31st IBO in Nagasaki, Japan should enrol at www.nzibo.org More information about the 30th IBO and
NZIBO can be found at: https://www.facebook.com/NZBiologyOlympiad

Front Row L to R: Sophie Bebelman, Zi Lin Wang, Carlos Mendonça and Anneke Cummack
Back Row L to R: Michelle Isbister, Dr Heather Meikle, and Dr Angela Sharples
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Region

Name

Email Contact

Northland

Julie Harrison

jharrisson@kerikerihigh.ac.nz

Auckland

Mike Stone
Chandar Dewan
Heidi Haringa
Barbara McGowan
Anumeet Kaur
Linda Haycock
Sarah Parker
Al Dixson
Sara Loughnane

mikhal@actrix.co.nz
chandard@tangaroa.school.nz
hrg@northcote.school.nz
b.mcgowan@ags.school.nz
kau@pakuranga.school.nz
linda.haycock@greenbayhigh.school.nz
sparker@lynfield.school.nz
adixson@tearohacollege.school.nz
saral@stpeters.school.nz

Jean Grattan

jgrattan@otc.school.nz

Sarah Gunn

sgunn@karamu.school.nz

Penny Daddy
Dr Heather Meikle
Emma Kean

daddypenny@ngatawa.school.nz
h.meikle@pnghs.school.nz
emma.kean@wgc.school.nz

Wairarapa

Erica Jar

erica.jar@solwaycollege.school.nz

Nelson/ Marlborough

Gerd Banke

gerd.banke@nayland.school.nz

West Coast

Angela Fox

fox@swas.ac.nz

South Canterbury

Ian Reeves
Mattias Wieland
Sarah McClymont

rvi@papanui.school.nz
mattiaswieland@hotmail.com
sarahmcclymont@rnls.school.nz

Pru Casey
Yvonne Caulfield
Jean Allibone
Heather Petelo

pru.casey@gmail.com
ymc@lphs.school.nz
jallibone@kavanagh.school.nz
heather.petelo@sbhs.school.nz

Waikato
Bay of Plenty
Central North Island
Gisborne
Hawkes Bay
Taranaki
Manawatu-Wanganui
Wellington Region
Kapiti & Horowhenua

North Canterbury
Central Otago

Otago/ Dunedin

Southland

Looking for your next challenge? Build on your leadership skills? Further your career
pathways? Or perhaps giving back to the biology community?
We are currently taking nominations for BEANZ Regional representative team members.
Contact biologynz@gmail.com for more information.

Footprints illuminate the Dark Age of moa evolution
By Nic Rawlence
A moa walks across a vast flood plain, its feet sinking into the soft mud. Once buried by the next flood,
the footprints left behind harden. Millions of years later, a farmhand taking the dogs for a swim on a
hot day makes the discovery of a lifetime.
Seven footprints, around 25 cm in diameter, were recently discovered in the bed of the Kye Burn River,
near Ranfurly, exposed after summer flooding. Such is the importance of this discovery, they represent
the first moa trackway for the South Island and potentially the oldest in Aotearoa New Zealand. Thanks
to the hard work of Otago Museum and scientists from the University of Otago’s Geology Department,
this ara-moa has been saved from being erased from our biological heritage forever.
The lure of treasure
But what is it about trace fossils (or ichnofossils as they are scientifically known) that fascinates us so
much? Trace fossils include trackways, feeding and resting traces, bite marks, gizzard stones, and
even coprolites (desiccated poo), urine scour marks and dinosaur vomit.
Unlike the fossilised remains of prehistoric animals, trace
fossils provide us with ethereal yet tantalising glimpses
of something much more elusive: behaviour. More often
than not, behaviour can only be inferred from bones. Yet
it’s behaviour that brings us that much closer to reconstructing how prehistoric animals functioned in ancient
ecosystems, as if looking along the fossilised moa trackway, just around the corner you will come face-to-face
with its maker. Behaviour brings the fossil record to life,
from ancient humans hunting a giant ground sloth, to
a dinosaur stampede, and a man and his dog walking
along Motutapu Island just after Rangitoto erupted,
to intra-species competition (sorry wifey for the blatant
plug of your paper).

A delicate dance: Ten thousand year old footprints
from New Mexico preserved this snapshot of prehistoric day-to-day life.

Hide and seek
I’m at the University of Otago’s Geology Department with Marcus Richards, who was
involved in the rescue excavation of the Kye Burn moa trackway. The prints were preserved in sediment the consistency of solidified wet toilet paper or old Christmas cake,
and had already partially eroded since their fortuitous discovery only months before.

Who ya gonna
call: Can you
spot the Kye
Burn ghost?
Photo courtesy
of Otago Muse-

I’m staring up at a larger than life photograph spanning the entire wall Geology’s ornate wood panelled stairwell, when Marcus excitedly points to something. Jumping out
at me, but imperceptible at the time of discovery as all attention was focused on the
exquisitely preserved moa footprints, was a ‘ghost print’ in the same layer. This print
was from a moa twice the size of the one that produced the trackway.
While the trackway was produced by a medium sized moa, similar in size to the mountain goat of the avian world, the Upland moa (Megalapteryx didinus), this large ‘ghost
print’ was from a bird more akin to one of the true feathered giants, the South Island
giant moa (Dinornis robustus). Its sheer weight would have compressed the younger
layers of mud that covered the trackway, leaving the tell-tale impression of a footprint
in the older layers that were exposed in the Kye Burn River. While the physical ‘ghost
print’ was lost to the excavation process, it’s digital footprint has been preserved for
future research.

The Dark Age of moa evolution
I ask Marcus how old he thinks the moa trackway is. The footprints are preserved in the Maniototo Conglomerate, which dates to around 1-11 million years ago, possibly long before the Kakanui Range that
borders this area of Central Otago
was even on the scene. In contrast,
moa trackways from the North Island mostly date to the last 10,000
years.
So what were moa doing during
this time and can we use the whakapapa of moa to inform the likely
trackway culprit, and vice versa?
The Kye Burn prints give us a
unique glimpse into a Dark Age of
moa evolution, from a time where
only a few moa fossils have been
found. Aotearoa’s fossil record of
moa is only rich for the past 60,000
years – a blink of an eye in the geological history of New Zealand.
The DNA detectives moa edition: This family tree of moa can trace its tupuna back to
the South Island around 4-8 million years
ago. The numbers on the evolutionary tree
represent statistical support, while the blue
bars are the age ranges on divergence
times . Figure from Bunce et al. (2009).

The evolutionary tree genealogists have constructed suggests that the nine species moa that set eyes on
humans around 750 years ago can trace their ancestry back to a moa living in the South Island around 4-8
million years ago. Hang on, I hear you say, didn’t you just mention moa have been here 58 million years,
so why the discrepancy? It’s likely that moa underwent repeated evolutionary radiations and population
bottlenecks during their long history in New Zealand. The moa we are all familiar with are just the latest
models from the factory floor of evolution.
It also transpires that the oldest and most ancestral member
of the recent moa posse is the South Island endemic Upland
moa. In fact, moa from the South Island as a whole are more
ancestral in the whakapapa to their North Island cousins. So
why is this? The evolutionary radiation into the three main
groups of moa (Megalapterygidae, Dinornithidae, and Emeidae) can be traced back to the uplift of the Southern Alps
that created new habitats and job vacancies for moa to fill.
It wasn’t until the North Island joined the South Island
around 1.5 million years ago with the closure of the Manawatu Strait that moa moved into the North Island and diversified further. This was the first time since before the
‘Oligocene drowning’ around 23 million years ago, where 80
-90% of New Zealand went under the waves, that the North
and South Islands were joined. Any moa that may have survived the ‘drowning’ on the proto North Island didn’t contribute their genes to the moa we know and love today (if
they had, the common ancestor of moa would have lived
tens of millions of years ago). Further speciation and diversification occurred when Cook Strait formed around 500,000
years ago, and during repeated warm interglacial and cold
A likely culprit? The maker of the Kye Burn trackglacial cycles of the Ice Age.

way was similar in size to the Upland moa. Artwork
by Paul Martinson © Te Papa CC BY-NC-ND 4.0.

It makes perfect sense then that the oldest moa fossils and
footprints in New Zealand would be found in the South Island, while the oldest moa fossils in the North Island (the Martin Fauna) is less than 1.5 million years old.

Pin the prints on the moa
At 1-11 million years old, the Kye Burn trackway could potentially pre-date the common ancestor – the
moa’s mitochondrial Eve – providing a tangible link to a time beyond the reach of genetic genealogists.
It’s equally likely they belong to one of the three main groups of moa, and if younger still, one of the six
recognised species of moa from the South Island, though pinning the footprint on the moa is difficult due
to geographical size variation and sexual dimorphism in these feathered giants.
For me, their identification to a species (or ichnospecies in the trace fossil world) is not important and
that’s half the mystery. This ara-moa is a rare ethereal glimpse into a lost world that cannot be reconstructed from fossil bones. So now we wait, with bated breath, until the prints have been conserved by
Otago Museum and scientists can tease out the secrets that they hold.

Dr Nic Rawlence
Director - Otago Palaeogenetics Laboratory

Twitter: @nic_rawlence_nz

Senior Lecturer in Ancient DNA
Department of Zoology
University of Otago

Sciblog: https://sciblogs.co.nz/lost-worlds/

ATTENTION BIOLOGY
TEACHERS
2019 BEANZ Level 3 Biology
Practice Examination
BEANZ is once again providing a package of NCEA Level 3 “Practice” Examination papers &
Assessment Schedules (with suggested grade boundaries) for the all 3 Biology External
standards.

This Practice Examination has now been produced for 15 years. The files are sent as WORD
documents so that your school logo can be added, and the paper can be formatted/edited to
suit your school examination policies.
Two versions
The “traditional” version is similar to previous BEANZ practice exams in style and length of
question. This will allow schools the flexibility to focus on particular questions and contexts. It is not expected that this version is used as a whole one hour exam.
The “Lite” version is a trimmed down version of the traditional one, which will more closely
reflect the expected length and content of past NZQA Examinations.
Both versions will be provided to you with the purchase of the 2019 Level 3 Biology Practice
Examination.
BEANZ would like to thank all those who have provided feedback towards the way the examinations are prepared. If you have not purchased the exams in the past, or have stopped, we
kindly urge you try it this year.
Ordering is a 2-stage process:
Funds paid into the BEANZ account.
Order and Invoice form emailed to biologynz@gmail.com
NB. The exam will be emailed to the person who emails in your order. It will be attached
to a “reply” email. (If that person is your office, finance person or lab technician, they will
receive the exam.)

Cost

: $92 (inc GST)

Expected delivery

: Early Term 3 (Exam is NOT to be used as mid-year exams)

Delivery method

: By “Reply” email. Please ensure the person who emails in the
order is the person to whom the exam should be delivered.

BEANZ 2019
Invoice & Order Form
The payment & order process involves
TWO steps.
1.

Transfer of funds to BEANZ Account.

ASB Bank

Bank:

NB: BEANZ is GST Registered

Account number: 12 – 3143 – 0168197 – 00
GST:
126 – 203 – 624
Transfer the total amount to the BEANZ Account.
Add your school name so that we can recognise ‘your’ payment. DO NOT use initials only (eg. ths, wghs, bhs,

ccoll). Please include your school’s FULL name.

2.

Email your order to the following email address:

biologynz@gmail.com
Use your school’s name in the email subject line.
eg. Christchurch High School BEANZ order.

The exam will be emailed by ‘Reply’ email to the person whose email address used to place this order.
Include all these details with your order
(OR print, complete and scan this completed document and attach to your order)

Name of school

___________________________________________

Name of person ordering

___________________________________________

Email address of person ordering ___________________________________________

Resources ordered:

