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It never fails to surprise me how quickly the school holiday 
memories disappear and we are again firmly into another 
term. 
Lots of things have been happening since our last news-
letter and I'd like to welcome Dr Nic Rawlence on board as 
our new tertiary representative. Dr Rawlence is 
the Director of the  Otago Palaeogenetics Laboratory as 
well as a Senior Lecturer in Ancient DNA, Department of 
Zoology for the University of Otago. You may have already 
come across Dr Rawlence online as he has a blog "Lost 
Worlds, Vanished Lives" which can be accessed via sciblogs. 
In this newsletter Dr Rawlence has included his latest blog 
based on the moa - fascinating reading and a great resource for your students as well. 
You may have already seen the outcome of the NCEA review which was sent out to schools recently. 
The ministry are also working on the review of achievement standards, the RAS project. Through the 
RAS, they will be systematically reviewing all matrices, achievement standards and support material. In 
doing so, the aim is to reduce the focus on assessment and ensure that the standards fulfil their in-
tended purpose to evidence learning derived from the National Curriculum. The RAS will also align with 
the outcomes of the NCEA Review. As part of this, a reference group has been established with repre-
sentatives of each subject association. Our junior vice president, Chantal Hillier is part of this group and 
will be representing BEANZ and the wider voice of our members and secondary biology educators.  
I know the next school holidays seems a long way off but a reminder to register for BioLive if you have-
n't done so already. Although winter in Dunedin can be chilly, there is always a warm welcome and we 
look forward to catching up with members and potential members at our BEANZ forum which will be 
held on the Monday at 5pm. As part of this we are calling for nominations for positions on both the 
executive and regional teams. Our executive would love to see a few more members on board with a 
curriculum development position currently vacant. We are also looking to expand our regional teams 
in all regions as part of our network of expertise focus - building sustainability and capability. This is a 

great chance to give back to biology education while also upskilling and net-
working, for instance our current teams are meeting in Wellington this 
weekend for a facilitation and communication workshop to enhance our 
support in the regions. 
Best wishes for the term ahead. 
 
Ngā mihi 

 

Senior Vice President BEANZ 
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BEANZ account and log—in issues 
On behalf of BEANZ, my sincerest apologies for any of you who have had issues accessing resources on 
the BEANZ website. Registrations are handled by the New Zealand Association of Science Educators 
(NZASE – our umbrella organisation) and involve manual processing of payments and registration data. 
This has created issues for us as there have often been delays between registrations and when we re-
ceive registration data. The registration data we receive is also often incomplete or contains errors. 
Whenever a registration issue has been brought to my attention, I have done my best to fix these in a 
timely manner. Unfortunately, it appears that in some cases emails generated by our system have been 
filtered as spam by some schools. This means that in some cases schools were unaware that we had re-
solved these issues for them. 
  
I’ve been working hard with NZASE to update their registration and payment systems. In the very near 
future we will be implementing a new registration and payment gateway for NZASE that should auto-
mate registrations and solve these problems. 
  
Please remember that we are a volunteer organisation run by teachers who give up their time to provide 
these services. If anyone else is still having issues please send me your Full Name, School and Email Ad-
dress. 
 
Benjamin Himme  
BEANZ executive member 
bhimme@nghs.school.nz 
0226352284 
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Position Name Email 

President  (NZASE Representative) Nicky Wallace nwallace@rbhs.school.nz 

Senior Vice President Sharyn Varcoe  sharyn@oxford.school.nz  

Junior Vice President (Regional Rep Liaison) Chantal Hillier chantal.hillier@gmail.com 

Treasurer Peter Sutton peters@pcmedia.co.nz 

Secretary (minutes) Libby Caygill cae@cashmere.school.nz 

Website Coordinator Ben Himme benjaminhimme@gmail.com 
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Curriculum Development Taking applicants  
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Tertiary Representative Dr Nic Rawlence  
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The BEANZ Research Scholarship is available to a practising New Zealand Biology teacher 
to conduct research into a relevant and current aspect of Biology of national benefit to 
Year 7 – 13 Biology teachers.   
The research findings will summarised in a written report and presented at a national level science educa-
tors’ conference. Depending on the research topic chosen, the report may provide material that can form 
the basis for the annual BEANZ workshop. 
 

Possible topics: 

 Using a range of local Biology contexts/issues to develop meaningful science programmes for Year 
7 – 11 Science. 
 Teaching biology-focussed socio-scientific issues such as: responding to biosecurity threats e.g. 
pest control; gene editing in health care; building a marina; using GMOs. 
 How to effectively incorporate digital technology into Biology programmes. 

 Improving Biology teaching through culturally responsive teaching practises. 

 Or suggest your own topic. 
 

Who may apply? 

Any Biology teacher who: 
 Is a specialist Science teacher of years 7 - 13 experienced in teaching Biology classes (includes 
Head of Department and Intermediate teachers). 
 Is a registered teacher in a permanent full or part-time position (at least 0.6 FTE), holding a current 
Teaching Certificate and employed by the Board of Trustees of a New Zealand school. 
 Has taught the New Zealand Curriculum in the Science Learning Area for a minimum of 5 years. 

 Will disseminate their research findings and is willing to taking a role in BEANZ, either locally and/
or nationally, for the following 2 years (2020 – 2021) with support from BEANZ disseminating the find-
ings from the research. 

 Is a New Zealand Citizen, or the holder of a New Zealand Residency permit. 
 Is a member of BEANZ (either individually or through their school). 

 Current BEANZ exec members may not apply. 
 

The scholarship fund 

The Scholarship fund is available as a result of BEANZ receiving Networks of Expertise funding to enable 
the association to support and improve Biology teaching practice. The focus is on building teacher capabil-
ity at regional and national levels.  The scholarship provides up to $15000 (incl GST) for your school to 
cover release time taken over a maximum timeframe of one year and up to $2000 to cover expenses in-
curred in carrying out the research. 
 

When can the research project start? 

The scholarship can be taken up any time from the commencement of Term 1 2020. The report must be 
completed by 30 November 2020. 
 

Applications close on 21 June 2019   

https://docs.google.com/document/d/1IfXDTglG6-i_hTY0RLjVBSDKE6ea4LaaaKxwWWreFa8/copy?usp=sharing  
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The biennial NZASE conference of Biology and Chemistry educators in New Zealand. July 
7-10 2019, at John McGalshan College, Dunedin. There is amazing local and internation-
al keynote speakers as well as some exciting workshops planned. As always there will be 
lots of interesting chemistry, biology and pedagogy.  

Dr Stephen H. Ashworth, known as “The Kitchen Chemist”, is a Reader in Chem-
istry at the Univeristy of East Anglia (UEA), UK. He was educated at Oxford, and 
held research positions at the University of Colorado and the National Institute 
of Standards and Technology in Boulder, Colorado, the Max-Born Insitute for Ul-
trafast Spectroscopy in Berlin, Germany and the University of Bristol, UK before 
taking starting at the UEA. Nearly twenty years ago he started developing easily 
portable demonstration lectures to take to Women’s Institute groups around his 
local area. His reputation led to an invitation to perform at the South African Sci-
ence Festival, Scifest Africa and he has become a regular visitor, and member of 
the Advisory Committee.  

Professor Elizabeth (Lisa) Matisoo-Smith (FRSNZ, FSA) is the professor of Biologi-
cal Anthropology and Head of Department in the Department of Anatomy at the 
University of Otago. She is a fellow of the Royal Societ of New Zealand, a Fellow of 
the Society of Antiquaries, London, and was the Principal Investigator for the Pa-
cific Islands with National Geographic on their Committee for Research and Explo-
ration. Lisa’s main area of research is in understanding human history and human 
variation in general, but her primary area of interest is in looking at the biological 
evidence for the human settlement of the Pacific 

 

Dr Peter Dearden is a Professor in the Biochemistry Department, University of 
Otago, and Director of Genomics Aotearoa, a national network that aims to im-
prove the use and value of genomics in New Zealand.  
He trained as an evolutionary developmental biologist focussing on the evolution 
of traits in insects. During his career he has worked on many species, but became 
fascinated by bees and their ability to produce different phenotypes in response 
to their environment. Peter has a long term interest in community engagement. 
He instigated and leads the Lab-in-a-box programme and support the provision 
of Genetics teaching resources to schools. Peter is also a member of the Royal 
Society of New Zealand Gene Editing panel 

For registration and more information please visit the website  

https://biolivechemed2019.wordpress.com/                See you all in July! 



BEANZ BioLive/ChemEd 2019 Scholarships  
Thank you to all those who decided to apply for one of these scholarships, each worth $500 to cover basic 
registration cost to attend BioLive this July. All applicants were contacted by the beginning of term 2. The 
successful, confirmed recipients are:  

Anita Collett - Ellesmere College, Canterbury 

Anumeet Kaur - Pakuranga College, Auckland 

Andrew Sparrow, Columba College, Dunedin.  

Region Name Email Contact 

Northland Julie Harrisson JHarrisson@kerikeri.ac.nz 

Auckland   Mike Stone 

Chandar Dewan 

Heidi Haringa 

mike.stone@learningsolutions.co.nz 

chandard@tangaroa.school.nz 

hrg@northcote.school.nz                  

Waikato  Al Dixson 

Sara Loughnane 

adixson@tearohacollege.school.nz               

saral@stpeters.school.nz 

Bay of Plenty Jean Grattan jgrattan@otc.school.nz 

Central North Island Kieran Tibble  ktibble@st-peters.school.nz  

Gisborne  (your name here?!)  

Hawkes Bay Sarah Gunn  sgunn@karamu.school.nz  

Taranaki  (your name here?!)  

Manawatu-Wanganui Saskia Gilbert  

Penny Daddy 

saskiagilbert@gmail.com  

 daddypenny@ngatawa.school.nz  

Wellington Region 

Kapiti & Horowhenua   

Emma Kean  emma.kean@wgc.school.nz  

Nelson Marlborough Sarah Johns sarah.johns@ncg.school.nz 

West Coast Erica Jar erica.jar@buller.ac.nz 

Canterbury Ian Reeves rvi@papanui.school.nz 

Otago Pru Casey 

Yvonne Caul 

pru.casey@gmail.com 

ymc@lphs.school.nz  

Southland Heather Petelo  heather.petelo@sbhs.school.nz 

Biology Educators’ Association of New Zealand 

Te Rōpū Whakaako Koiora o Aotearoa 

Regional Representatives 2018-2019 

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 Curriculum Representative Executive  
and BEANZ Regional representative team members.  

Contact  biologynz@gmail.com for more information. 
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How to make a flightless bird 
By Dr Nic Rawlence  University of Otago 

Visit any major museum in Aotearoa New Zealand and you will 
see a giant moa skeleton on display. The first thing you notice, 
apart from its enormous size, is the complete lack of wing 
bones. The answer to how the tūpuna of moa arrived on our 
shores and subsequently lost their wings has been one of New 
Zealand’s greatest evolutionary mysteries. 
  
Pin the wings on the moa....what wings? The South Island giant 
moa skeleton in the entrance of Canterbury Museum that so fas-
cinated by five year old palaeontologist. 
Moa, and our other national bird, the kiwi, are members of an 

ancient super group of birds called palaeognaths, (derived from the Greek for ‘old jaws’, referring to the 
primitive looking roof of their mouth), very different to their evolutionary rivals, the neognaths, (new 
jaw), that include all other birds alive today. 

The moa and kiwi, along with the ostrich from Africa, rhea from South America, emu and cassowary from 
Australia and New Guinea, and the extinct Madagascan elephant bird, (which inspired the legend of the 
roc in Sinbad), are members of an exclusive posse within palaeognaths, called the ratites. 

Ratites share some key features. They are large, (yes, even kiwi are large), flightless, and lack a keel on the 
breast bone for supporting flight muscles. Next time you carve your Sunday roast chicken, check out the 
large keel that supports the breast meat. If you don’t fly, over eons of evolution the keel is eventually lost. 
While the majority of ratites still have remnant wings, moa have lost all trace of them. 
There’s one other player in the mix here. The South American tinamou – small, chicken sized birds that 
can fly. Tinamou are palaeongaths and were traditionally thought of as close cousins of ratites, but more 
on that latter. 

Like many kiwis my age I grew up thinking ratites were the poster children for Gondwanan vicariance – 
those animals whose ancestors were passively transported around the Southern Hemisphere as the su-
percontinent Gondwana broke up. Under this theory kiwi and moa were each other’s closest relatives and 
became isolated in Aotearoa as it started to split from eastern Gondwana around 80 million years ago. 

It wasn’t until I was at university taking George Gibbs’ fantastic ‘New Zealand flora and fauna’ paper that I 
realised this theory had some serious holes. A decade earlier a seminal ancient DNA study had shown that 
kiwi and moa were not each other’s closest cousins - rather kiwi were most closely related to the emu and 
cassowary, and moa were their own unique lineage within ratites. 

The little trouble maker: This elegant crested tinamou, one of 47 
such species, caused considerable angst for scientists trying to 
reconstruct the whakapapa of ratites. 

As more ancient DNA and morphological, (i.e. shape of bones), 
data came in for moa, our understanding of how ratites evolved 
became more convoluted, clouded by prior assumptions about 
the break-up of Gondwana causing the diversification of ratites, 
and the flying tinamous being their close cousins. Theories 
abounded, were debated and then discarded as quickly as Aus-
tralia does with prime ministers. 

 

https://sciblogs.co.nz/author/nicrawlence/
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The revelation came when scientists threw out their long held assumptions, (though some are still cling-
ing to them), and conducted new and improved analyses. Suddenly, the genetic and morphological data 
strongly suggested tinamous were the closest relatives of moa, blowing the ratite posse apart. Further 
work showed the extinct Madagascan elephant bird was in fact the closest cousin of kiwi, allowing us to 
claim it back from the Australians when they nicked it back in the early 1990’s to add to their collection 
of New Zealand icons. 

The implications were game changing. Rather than ratites having a single origin with one loss of flight, 
and being passively transported across the Southern Hemisphere when Gondwana broke up, their tūpu-
na could fly and subsequently lost flight independently in the lineages that led to ostrich, rhea, moa, ele-
phant bird, kiwi and emu/cassowary. Hello poster children for dispersal.  

It just so happens that scientists have discovered fossils of this 
flying ancestor, called Lithornis. This mother of ratites had a 
widespread distribution prior to the extinction of the dino-
saurs 65 million years ago. With the demise of these terrible 
lizards, job vacancies opened up in the ecosystem for large, 
ground dwelling giants. Independently, on the different Gond-
wanan continental fragments, Lithornis filled this vacancy and 
lost flight. Convergent evolution, (think of the similar body 

plans of sharks, dolphins and extinct ichthyosaurs), resulted in 
the ‘ratites’ all looking superficially similar. If you are a large, 
ground dwelling bird, there are only so many ways you can 
look, given functional constraints. It’s partly this convergence 
in the shape of 'ratite' bones that was muddying the waters in 
tracing the whakapapa of these magnificent birds.  

The ancestors of moa diverged from those of the South Ameri-
can tinamou around 58 million years ago, having flown to Aotearoa. By 16-19 million years ago, at the 
Miocene Wonderland of St Bathans, moa were already large and presumably flightless (and maybe even 
wingless…). In contrast, the ancestors of the kiwi didn’t split from those of the elephant bird until around 
50 million years ago, and were potentially still flying around Wonderland tens of millions of years later. 
The vacancy for a large, ground dwelling bird had already been filled by moa, so kiwi stayed relatively 
small so to speak, (a similar pattern occurred with tinamous compared to rhea), and became nocturnal – 
traits that no doubt helped the kiwi avoid extinction when Polynesians, and later Europeans, arrived in 
New Zealand. 

This all leads to one big evolutionary mystery. How did these flying ancestors loose flight? We probably 
know why they lost flight. Flying is energetically expensive. If you don’t have to fly, why bother. In New 
Zealand, the absence of mammalian predators is certainly a good reason. But we don’t know the how. 
The recent publication of the partial moa genome, one of the holy grails of ancient DNA and a game 
changer, only added to the mystery. All the genes coding for wing development and flight were entirely 
functional. Put those genes in another bird, and it would still develop a perfectly functional pair of wings. 
We are not dealing with a simple case of gene loss or loss of function in the same suite of genes (i.e. con-
vergent evolution). So what gives? 

New international research, with the full support of Ngāi Tahu and Te Āti Awa, involving fellow kiwi’s 
Paul Gardner and Nicole Wheeler, and the late Alan Baker, may just have the answer. 

The mother of ratites: From humble beginnings 
Lithornis came to rule Aotearoa as a true giant of 
the bird world. 
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https://science.sciencemag.org/content/364/6435/74


Dr Nic Rawlence 
Director - Otago Palaeogenetics Laboratory                             Twitter: @nic_rawlence_nz 
Senior Lecturer in Ancient DNA                                                   Sciblog: https://sciblogs.co.nz/lost-worlds/
Department of Zoology                                                                                                                                         
University of Otago 

 

By comparing the genomes of most ‘ratites’, including moa, and the tinamou, the culprit is rather muta-
tions in the same suite of non-coding regulatory elements in the genomes. These are genetic regions that 
do not code for proteins, instead controlling their levels of production. Not only that, these regulatory 
elements are closely associated with the developmental pathways that allow flight, like wing develop-
ment. 
Think of it this way. Genes are the blue prints for building planes in a robotics factory. Regulatory ele-
ments are the computer code that controls the robots and tells them what to do. If the code functions as 
it should, aerodynamic planes capable of flight will be produced. But if that code is corrupted or a mis-
take (i.e. a mutation) is introduced, flightless planes will be built. In multiple independently owned and 
operated factories, mistakes start occurring in the same bits of code, and pretty soon, all planes are 
flightless. In the case of moa, the mistake ridden code stopped producing wings altogether. 
 How to make a flightless bird: Step one - corrupt the software. Artwork by Lily Lu. 

Sackton and colleagues have gone a long way to answering how these poster birds for evolution became 
flightless, and why the moa lost its wings. More 'ratite' genomes, especially additional moa and the ex-
tinct Madagascan elephant bird, (one day…fingers crossed), would go a long way to finally resolving this 
debate. 

In a blow to the de-extinction hopes of Trevor Mallard, having the genome of a moa doesn’t mean you 
can successfully bring it back from the dead, even if you are the Night King – there’s a whole world of 
regulation that needs to be recreated as well. No wonder the Army of the Dead can’t walk properly. 
Bringing back the moa, that’s a tough call. 
I’m standing in front of the giant moa skeleton that's looking down at us in Canterbury Museum with my 
five-year-old. He’s fascinated by the skeleton of one of our avian icons and excitedly proclaims it has no 
wings. I recount this stunning tale to my budding palaeontologist, and wonder what new secrets, hidden 
in the mists of time, I’ll be able to tell him next time where in front of this majestic bird. 

https://sciblogs.co.nz/lost-worlds/
https://sciblogs.co.nz/app/uploads/2019/05/Flight-loss-diagram-Lily-Lu.jpg
https://science.sciencemag.org/content/364/6435/74
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https://en.wikipedia.org/wiki/Elephant_bird


Internal Bio Olympiad training camp 2019 
 
After a very successful IBO camp in Auckland we have selected our four talented Team members who are 
off to Hungary to represent New Zealand in the 2019 International Bio Olympiad. 
Participants had to undergo the tutorial program, work through the material in Campbell, complete tasks 
on Mastering biology on time, complete the assignments on Education Perfect by the deadlines and show 
positive involvement in the camp and of course place in the final examination. 
Congratulations are therefore in order for ; 
 
 Sophia Bebelman-  (Sancta Maria) 
 Anneke Cummack- (Diocesan School for Girls) 
 Carlos Mendoca-(Onslow College) 
 Zi Lin Wang- (Macleans College). 
 
Three members of the NZIBO executive will be going with the team to Hungary, Dr Meikle, Dr Sharples 
and Ms Isbister 
 

 
 

Registration for the NZIBO 2020 programme will open by 30th of May 2019. In 2020, the 
NZIBO team will compete in Japan.  
 

To register students should go to: https://www.nzibo.org/registration/ 

https://www.nzibo.org/registration/


     

  

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 con-
texts. 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 exami-
nations 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.  

  
  
  

ATTENTION BIOLOGY 
TEACHERS 

2019 BEANZ Level 3 Biology 

Practice Examination 



 
 

  

NB: BEANZ is GST Registered  

Transfer the total amount to the BEANZ Account.   

Add your school name so that we can recognise ‘your’ pay-

ment. DO NOT use initials only (eg. ths, wghs, bhs, 
ccoll). Please include your school’s FULL name.  
  

 
  

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 ad-
dress 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)  
  

  

Resources ordered:  

 

1. Transfer of funds to BEANZ Account. 
   

Bank:                         ASB Bank 

Account number:    12 – 3143 – 0168197 – 00 

2. Email your order to the following email address: 

biologynz@gmail.com   

  

Name of school      ___________________________________________  

  

Name of person ordering     ___________________________________________  

  

Email address of person ordering ___________________________________________  

  

$  92.00 (inc GST) 2019 BEANZ Level 3 Biology Practice Exam 

$ Paid 

BEANZ 2019 

Invoice & Order Form 

 
 

The payment & order process involves 
TWO steps. 


