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Presidents Report 
 

Kia ora BEANZ 
 

2021 onwards is a new step up for our subject association as 
we continue to look for ways to better support Biology 
educators in Aotearoa.  
 
BEANZ will formally become a standalone subject association 
this year, as we register ourselves as an incorporated society. 
This is a new chapter for BEANZ and has involved the good 
will, support in favour and blessings from NZASE, who wish us 
the very best in our new step forwards. BEANZ thanks NZASE 
for this and acknowledges the many years of shared 
collaborations between the two associations, we look forward to 
continuing the tradition of supporting Science and Biology 
educators in Aotearoa.  
 

In becoming an incorporated society, we will be eligible for 
more funding, which in turn will allow us to implement bigger 
projects to support Biology teachers. We will be able to offer 
more scholarships, provide more support to rural, isolated 
teachers and provide more opportunities for general 
professional development, be it through our regional network, 
best practice workshops or resources and assessments. 
 
BEANZ has successfully been granted Network of Expertise funding for supporting the NCEA 
realignment and we are also delighted to be working on kete for New Zealand's Histories, 
looking at epidemiology, change in ecosystems and how it has shaped our histories. 
 
BEANZ is also working on the BioLive-ChemEd conference. If you are thinking of registering for 
this conference, let us know. We are offering a number of scholarships to help cover transport 
and registration fees for you to attend.  
 
We also want to take the time to remind you that BEANZ is continuing to provide support via its 
Regional Representatives Network. Keep an eye out for invitations to join online forums and 
face to face workshops. We are proud to announce that we are leading the way by hosting 
NZQA best practice workshops. Last year Otago piloted our first BEANZ NZQA workshop with 
great success, off the back of that we have had the go ahead from NZQA to run face to face, 
best practice workshops in Hawkes Bay and Nelson. Further locations will be announced in due 
course.  
 
If you or your department would like tailored support, let us know. We are here to help. 

In this edition … 
P1 President’s Report. 
P2 BioLive-ChemEd 

Conference 2021 dates. 
P2 What is BEANZ? 
P3 Your BEANZ Executive. 
P3 BEANZ new national 

administrator. 
P4 New chemistry and 

Biology Level 1 subject. 
P4 Regional Reps needed. 
P5 Regional Representatives. 
P6 BEANZ Workshops for 

Hawkes Bay and Nelson / 
Marlborough Regions. 

P7 Teaching AS91158 Where 
have all the Takahe gone? 

P9 A guide to 3D printing of 
hominid skulls. 

P12 Feature article – Solving 
a botanical mystery. 

P13 BEANZ Level 3 Practice 
Exams and order form. 
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Want help with a specific standard, online delivery  

or content?  
- Request to join / or opt into our tailored online meetings  
- Contact your regional representative directly (directory available on the BEANZ website) 
- Access our exams and resources housed on the BEANZ site 
- Access the latest updates for NCEA on TKI http://ncea.tki.org.nz/ 
Interested in Biology related research? Have an idea in mind? 
- Enquire/ Apply for the BEANZ 2022 Research Scholarship. 

 
Any other queries or ideas to share with your fellow biology teachers?  
Contact: biologynz@gmail.com 

 

We work best as an association when we come together 
to support each other. Continue to share your expertise 
and to encourage each other. 
 
Kia kaha, ngā mihi nui 
 

Chantal Hillier 

President 
Biology Educators of Aotearoa New Zealand 
 
 
 

 
Biology Educators of Aotearoa New Zealand (BEANZ) 
is an incorporated society affiliated with the New 
Zealand Association of Science Educators (NZASE) 
whose purpose is to support and promote Biology 
education throughout New Zealand. 
 
BEANZ is run by volunteers – by teachers for teachers. 
This is our way of giving back to the profession we all 
love and work in. 
 
Our focus is on building pedagogy and content knowledge of members through the provision 
of regular newsletters, regional workshops, resources, website, and scholarships for 
members to attend relevant conferences, complete specific projects such as provision of 
support materials and the biennial joint conference Biolive / ChemEd. 
 
Additionally, through its BEANZ Assessment Project produces and publishes NCEA Level 3 
practice examination papers each year as well as other materials to support teachers in 
assessment practices. 

 
 

 
 
 

BioLive – ChemEd  

Conference 2021 

 

AUT University 
Wed 10th  Nov – Sat 13th Nov 
More details to come in your 

Term 2 Newsletter. 
BEANZ offers a number of 
scholarships to help cover 

transport and registration fees 
for you to attend. 

Enquire at 
BiologyNZ@gmail.com  

http://ncea.tki.org.nz/
mailto:biologynz@gmail.com
mailto:BiologyNZ@gmail.com
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BEANZ has a new National Administrator 
 
Allan Smith is the new national administrator for BEANZ. He is 
retired from a 46-year teaching career, including teaching science, 
senior biology and physics, Head of Biology and Head of Science 
experience, convenor of the 2005 Biolive national conference, holder 
of a Royal Society Teacher Fellowship in 2007 (sponsored by the 
Cawthron Institute), and spent a year in 2001 teaching senior biology 
and science in a gymnasiet in Stockholm Sweden. His last 15 years 
were at Nayland College in Nelson, during which he was the 
inaugural Regional Representative for BEANZ for Nelson / Marlborough. Although retired, 
he retains contact with Cawthron, working as a laboratory assistant part time. 
 
Allan will develop ways to relieve some of the more onerous tasks currently carried out by 
BEANZ exec members (all busy teachers like you!), including newsletters, recording 
minutes, membership lists, registrations, payments and such like. 

 
 
 

Position 
 

Name Email 

 
President 

  

NZASE 
Representative 
 

Chantal Hillier chantal.hillier@gmail.com 
 

Senior Vice President 
 

Sharyn Varcoe sharyn@oxford.school.nz  

Junior Vice President 
 

Ian Reeves rvi@papanui.school.nz  

Treasurer 
 

Peter Sutton Peter.Sutton@pcmedia.co.nz  

Website Coordinator 
 

Ben Himme ben.himme@woodford.school.nz  

Exam Coordinator 
 

Kenneth Loh kloh@ormiston.school.nz 

Curriculum 
Development 
 

Erica Jar eric.jar@solwaycollege.school.nz  

Curriculum 
Development 
 

Penny Daddy daddypenny@ngatawa.school.nz 

Tertiary 
Representative 
 

Nic Rawlence nic.rawlence@otago.ac.nz  

National Administrator Allan Smith admin@beanz.org.nz 

 

mailto:chantal.hillier@gmail.com
mailto:sharyn@oxford.school.nz
mailto:rvi@papanui.school.nz
mailto:Peter.Sutton@pcmedia.co.nz
mailto:ben.himme@woodford.school.nz
mailto:kloh@ormiston.school.nz
mailto:eric.jar@solwaycollege.school.nz
mailto:daddypenny@ngatawa.school.nz
mailto:nic.rawlence@otago.ac.nz
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Attention Biology Teachers!  
 

Latest news!  

New Chemistry and Biology Level One Subject  
 
Here is the link  
 
https://ncea.education.govt.nz/science/chemistry_and_biology 

 

This consolidated subject weaves together learning from the living world and material world 
strands of the New Zealand Curriculum. 

The living world strand is about living things and how they interact with the environment. Ākonga 
develop an understanding of the variation, continuity, and interconnectedness of life. They seek 
evidence to explain the nature of living things, interactions at all levels of organisation, and to 
understand where and how life is evolving. 

What ākonga learn is directly relevant to our species and environment. The emphasis is on the 
biology of Aotearoa, including the sustainability of Aotearoa's unique fauna and flora and 
distinctive ecosystems. Ākonga will deepen their connection with their local community and the 
wider world. As a result of studying biology, ākonga are able to make more informed decisions 
about significant biological issues such as genetic technologies, the use of antibiotics, and the 
eradication of invasive species. 

 
A BEANZ Regional Representative needed in ……..  
 

 
Looking for your next challenge? Or perhaps an opportunity 
to give something back to the biology community?  
 
Regional representatives are a key link between biology 
teachers in their region and play a key role in facilitating 
professional development opportunities with support and input from BEANZ. 
 
Gerd Banke is BEANZ Regional Representative for Nelson / Marlborough. In her words 
being a BEANZ Rep means, "being a sounding board for the region" where you "get to 
collaborate with some of the country's most inspiring Biology teachers when we meet during 
our national huis and plan the regional workshops" 
 
If you are from one of the three regions mentioned above and are interested in taking up 
this position, or would like more information contact Ian Reeves (BEANZ Regional Rep 
Liaison) at: rvi@papanui.school.nz  
 
 

  

https://ncea.education.govt.nz/science/chemistry_and_biology
mailto:rvi@papanui.school.nz
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Biology Educators’ Association of New Zealand 
Te Rōpū Whakaako Koiora o Aotearoa 

Regional Representatives 2021 

Region Name Email Contact 
Northland Lynn Kincla 

lkincla@pukemirokura.school.nz 
 

Auckland   Mike Stone 
Chandar Dewan 
Heidi Haringa 
Barbara McGowan 
Anumeet Kaur 
Linda Haycock 
Sarah Parker 

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  

Waikato Al Dixson 
Sara Loughnane 
 

adixson@tearohacollege.school.nz 
saral@stpeters.school.nz 
 

Bay of Plenty  Jean Grattan  
Holly Wilson  
 

jgrattan@otc.school.nz 
hwilson@otc.school.nz 

Central North Island New rep needed 
 

 

Gisborne Alice Houkamau 
 

alice.houkamau@gghs.school.nz 

Hawkes Bay  Sarah Gunn 
 

sgunn@karamu.school.nz  

Taranaki   Melissa Jacobsen 
 

melissaj@taranakidio.school.nz 

Manawatu-Wanganui 
Penny Daddy 
Dr Heather Meikle 

daddypenny@ngatawa.school.nz 
h.meikle@pnghs.school.nz 

Wellington Emma Kean 
 

emma.kean@wgc.school.nz 
 

Kapiti Coast  
/Horowhenua 

Jeanette Summers 
 

jeannette.summers@kc.school.nz  

Wairarapa Erica Jar 
 

erica.jar@solwaycollege.school.nz 

Nelson/ Marlborough Gerd Banke  
Johnnie Fraser 

gerd.banke@nayland.school.nz 
fe@nelsoncollege.school.nz 

West Coast Angela Fox 
 

fox@swas.ac.nz 
 

North Canterbury (Ian Reeves) rvi@papanui.school.nz 

mailto:lkincla@pukemirokura.school.nz
mailto:mikhal@actrix.co.nz
mailto:m.stone@auckland.ac.nz
mailto:m.stone@auckland.ac.nz
mailto:chandard@tangaroa.school.nz
mailto:hrg@northcote.school.nz
mailto:b.mcgowan@ags.school.nz
mailto:kau@pakuranga.school.nz
mailto:linda.haycock@greenbayhigh.school.nz
mailto:sparker@lynfield.school.nz
mailto:adixson@tearohacollege.school.nz
mailto:saral@stpeters.school.nz
mailto:jgrattan@otc.school.nz
mailto:hwilson@otc.school.nz
mailto:alice.houkamau@gghs.school.nz
mailto:sgunn@karamu.school.nz
mailto:melissaj@taranakidio.school.nz
mailto:daddypenny@ngatawa.school.nz
mailto:h.meikle@pngha.school.nz
mailto:emma.kean@wgc.school.nz
mailto:jeannette.summers@kc.school.nz
mailto:erica.jar@solwaycollege.school.nz
mailto:gerd.banke@nayland.school.nz
mailto:fe@nelsoncollege.school.nz
mailto:fox@swas.ac.nz
mailto:rvi@papanui.school.nz
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Mattias Wieland 
 
 

mattiaswieland@hotmail.com  
 

South Canterbury New rep needed  

Otago- Dunedin Yvonne Caulfield 
Jean Allibone 

ymc@lphs.school.nz  
jallibone@kavanagh.school.nz  

Central Otago New rep needed  
Southland Heather Petelo 

 
heather.petelo@sbhs.school.nz  

 

 
 

 
 
 

 
 
 

Attention Biology Teachers in Hawkes Bay and Nelson/ 
Marlborough 

 

 
NZQA have agreed to two best practice workshops (Hawkes Bay and Nelson)  
to focus on AS91604  
 
Demonstrate understanding of how an animal maintains a stable internal environment.   
 
Each day will also cover one other standard from either Level 2 or Level 3.  
Details as follows: 
 
> These best practice days are for teachers from these two regions and  
> There is a 30 person cap on each.   
> It would be great to have all 30 places filled. 
 
Napier:  Week of 21 June, date TBC., Woodford House, Napier.   
                   Facilitator Benjamin Himme 
Nelson: Thursday 24 June, Nayland College.   
                   Facilitator Gerd Banke 
 
Registrations will open shortly.  Cost $120 per person. 
 
BEANZ will send out a special email when registrations open. Notification will also be on 
the BEANZ website. 

mailto:mattiaswieland@hotmail.com
mailto:ymc@lphs.school.nz
mailto:jallibone@kavanagh.school.nz
mailto:heather.petelo@sbhs.school.nz
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At the Wairarapa BEANZ regional meeting in 
2019, Liz Evans of Rathkeale College proposed 
that, in partnership with Pūkaha National Wildlife 
Centre, all of the Wairarapa secondary schools 
deliver AS91158 (Bio 2.6) Investigate a pattern 
in an ecological community, using the BEANZ 
QAAM Internal Assessment Resource “Where 
have all the Takahē gone?”. 
 
Pūkaha National Wildlife Centre is a 55 hectare 
bush sanctuary north of Masterton.  Created in 
1962 (then called Mt Bruce Wildlife Centre) to 
breed and release endangered native birds, 
Takahē were the first species introduced.  This 
creates an excellent field-trip opportunity for all 
Wairarapa schools, since Pūkaha has been part 
of the Takahē conservation programme from its 
initial conception, and the rangers have 
extensive knowledge of the birds.  
 
Liz proposed that since this resource was freely 
available via BEANZ it could be expertly used by 
all Wairarapa schools who teach Y12 Biology as 
we had a community resource right on our 
doorstep. One of the major issues was funding 
a field trip and teacher PLD, so the Wairarapa 
Principals Association were used to apply for 
community funding. This was granted and 
funding has provided PLD for all teachers, 
transport and entry to Pūkaha, an in-school visit 
from a Pūkaha ranger for all Y12 Biology 
students and a moderation day for all teachers. 
 
2020 closed with a PLD session for all 
Wairarapa biology teachers (and a number of 
the closer Manawatu schools) at Rathkeale 
College and then at Pūkaha where Liz and the 
Pūkaha rangers shared their findings and 
knowledge. 
 
This is the first assessment to be delivered in 2021 by all Wairarapa schools to year 12 
biology students and the field-trips to Pūkaha were undertaken in early March. 
The benefit of the schools running the assessment in parallel is that the teachers are able 
to share what they are doing, what worked and what needs to be improved, and 
undertaking internal moderation as a group, providing connectivity between the teachers 

Wairarapa Schools Share Teaching of 

AS91158 

“Where have all the Takahē Gone?” 

Students from Wairarapa schools engaged at Pūkaha 

National Wildlife Centre 
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and allowing the teachers in small schools to undertake professional discussions regarding 
the learning and assessment for the task.  
 
AS91158 “Where have all the Takahē gone?”, developed with Zealandia, is available 
from the BEANZ website (Members tab) for all registered schools. This is a QAAM 
task. 
 

For further study  
 
https://www.otago.ac.nz/threatenedbirdgroup/Publications_files/Grueber&Jamieson_Ibis_20
11.pdf 
 
This paper identifies that (line 17 of the abstract) It is likely that the population size of the 
Takahe in Fiordland at the time of European arrivals in the 1800s was similar to its current 
size.  These results provide molecular support for the hypothesis that Takahe were 
common throughout most coastal and eastern parts of the South Island of New Zealand 
before being hunted to extinction in these regions by early Maori and persisted as a 
relatively small and isolated population in Fiordland where they may never have been very 
common." 
 
This strongly links with the population data of the Takahe Recovery Programme Annual 
Report 2017- 
2018  
https://static.sciencelearn.org.nz/documents/files/000/000/770/original/Additional_data_from
_Takah%C4%93_Recovery_Programme_(DOC)_annual_report_2017-
2018.pdf?1549356525 and article: https://www.doc.govt.nz/news/media-
releases/2019/fiordland-takahe-homeland-full--no-vacancies/ which identifies that the 
carrying capacity of 190-200 Takahe in the Murchison Mountains habitat has been reached 
and that, to increase the population of Takahe and manage genetic diversity, Takahe 
release in such places as Kahurangi National Park is essential. 

 

Sharing your exciting moments 

in the classroom 

 
In this newsletter we are delighted to bring you items 
from Erica Jar (page 7) and Ben Himme (page 9) 
where they share biology resource ideas that may 
be useful to you. Are you doing something in senior 
biology that you could share, or have you developed 
a resource that might be useful to others? Share it 
with us! It doesn’t need to be as long as what Ben 
and Erica have written. Send your story to 
admin@beanz.org.nz and we will publish it in the 
Term 2 newsletter (one newsletter per term). 
 
Your regional representative would love to hear from 
you! List of Reps back on page 5 

 
 
 

https://www.otago.ac.nz/threatenedbirdgroup/Publications_files/Grueber&Jamieson_Ibis_2011.pdf
https://www.otago.ac.nz/threatenedbirdgroup/Publications_files/Grueber&Jamieson_Ibis_2011.pdf
https://static.sciencelearn.org.nz/documents/files/000/000/770/original/Additional_data_from_Takah%C4%93_Recovery_Programme_(DOC)_annual_report_2017-2018.pdf?1549356525
https://static.sciencelearn.org.nz/documents/files/000/000/770/original/Additional_data_from_Takah%C4%93_Recovery_Programme_(DOC)_annual_report_2017-2018.pdf?1549356525
https://static.sciencelearn.org.nz/documents/files/000/000/770/original/Additional_data_from_Takah%C4%93_Recovery_Programme_(DOC)_annual_report_2017-2018.pdf?1549356525
https://www.doc.govt.nz/news/media-releases/2019/fiordland-takahe-homeland-full--no-vacancies/
https://www.doc.govt.nz/news/media-releases/2019/fiordland-takahe-homeland-full--no-vacancies/
mailto:admin@beanz.org.nz
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Many schools resort to hiring or borrowing models of hominid skulls when teaching Human 
Evolution because they are simply too expensive to purchase and ship to New Zealand. However, it 
is reasonably straightforward, and incredibly cheap, to print your own. Not only will you save 
thousands of dollars, but you’ll be also able to print some models that aren’t readily available. 
 
I’ve managed to print full sized gorilla, chimp, Australopithecine, Paranthropus, habilis, erectus, 
ergaster, floresiensis, heidelbergensis, Neanderthal and sapiens skulls. I’ve also printed class sets 
in miniature (half scale) of some key species and even some hominid tools. I’ve printed the hands, 
pelvis and scapula of both sapiens and chimpanzees and am now exploring the possibility of 
printing other biological models such as DNA and proteins like haemoglobin. Larger objects, like a 
Neanderthal or sapiens skull will cost around $35 to print (they will consume almost an entire 1kg 
roll of filament), while smaller skulls, like a chimp, australopithecine, etc might only cost 1/3 of that. 
Larger skulls can take just over two full days to print (depending on your printer and print settings), 
so it often pays to start a larger print on a Friday afternoon and come back to your completed model 
the following Monday morning. 
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THE PRINTER  
 
You’ll need a 3D printer with a reasonably large print volume if you want to print larger objects like 
Neanderthal and Paranthropus skulls. Many schools have one or more 3D printers lying around, 
often purchased by their technology departments when 3D printing was an exciting new fad. 
However, you can pick up a brand-new Ender 3 (a 3D printer with a build volume just big enough to 
print the larger hominid skulls) for as little as $400, less than the cost of a single skull replica from 
the states. Setting up a 3D printer really isn’t too difficult. There are plenty of YouTube walkthroughs 
on how to set up each model of printer. There may be some assembly involved (depending on your 
model) and then you’ll usually need to adjust a few knobs to level the printer bed. With the help of 
YouTube, it shouldn’t take you more than an hour to get up and running.  
 
3D MODELS  
 
These are readily available, free-of-charge, with most of my collection coming from the following 
websites. You may need to register / request permission to download and print these files, but the 
curators of these sites seem happy for educators to print them for their classrooms. In some 
instances, files were only available in a polygon (.ply) file format and I had to convert them to the 
more commonly used Stereolithography (.stl) file format. You can download software to convert 
between 3D file types like “Spin3DMeshConverter” for free. 
 

Hominid Skulls / Tools:  https://africanfossils.org/ 
Hominid / Primate models:  https://www.morphosource.org/ 
Biological Molecules:   https://www.otago.ac.nz/biochemistry/research/otago663607.html 
 

SOFTWARE  
 
Every printer comes with its own software, but you essentially just import / load the file, adjust the 
size and position of the model, and then click print. Tweaking print setting can reduce the print time 
and improve quality, but in many cases the default settings will give you decent enough results. 
Below are some suggested settings / tweaks / hacks that I found worked really well. 
 
CLEANING UP YOUR MODELS  
 
The most time-consuming part of 3D printing models. 3D printers work by feeding a plastic filament 
into a heated extruder (often called the “hot end”). Plastic is extruded much like icing from a piping 
bag, just on a much smaller scale. The plastic hardens and another layer can be extruded over the 
last. However, plastic can’t be extruded mid-air, 
or it would simply fall away. This is why models 
with any sort of overhang (parts that extend to a 
wider diameter from their starting footprint) 
require some support material to printed 
underneath them. The good news is that your 
printer software will work out what parts of your 
model need supports and add this for you. The 
bad news is that you will need to manually 
remove all this support material when your print 
is done. A craft knife and a metal spike (like a 
strong, sharp dissecting probe) are invaluable 
tools. If you plan to print a lot of models, it might 
be worth investing in a Dremel drill (a small drill 
with a flexible hose – looks like the drill your 
dentist uses). Finish with sandpaper and your  
models will look amazing.  
 
 
 

Olduvai Gorge 

Some of the deeper mysteries of the Serengeti in Tanzania 

were revealed when the first fossils of early man were 

discovered in Olduvai Gorge. The world sat up and took 

notice in the 1960's when this momentous find came to 

light. 

https://africanfossils.org/
https://www.morphosource.org/
https://www.otago.ac.nz/biochemistry/research/otago663607.html
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Key Recommendations 
Filament type: eSun PLA+ 

 

A few dollars more per kg than other brands, but well worth it. 
This filament produced better results, fewer failed prints and it 
comes in “bone white” 

Extruder / 
Print 
temperature 

210°C It can pay to experiment a little with this, but if you’re using 
eSUN PLA+ an extruder temp of 210°C is a good place to 
start. If the temp is too high you’ll get a lot of “stringing” (a little 
can be unavoidable). If the temp is too low, the filament won’t 
feed smoothly through the extruder / may not adhere and your 
prints will fail. 

Build plate 
temperature  

60°C A heated build plate helps the first few layers to stick to the 
print bed. If you use eSUN PLA+ an extruder temp of around 
60°C is a good place to start. 

Layer height: 
(Print Quality) 

0.2mm Many printers these days are capable of a print quality / layer 
height / print resolution / of 0.1mm. Printing with a layer height 
of 0.2mm will take half the time without any noticeable 
difference in the quality of the final result. Any higher than this 
and you’ll get faster prints, but start to notice a difference in 
the print quality. 

Support Always use 
supports 
(raft) 

Usually a check box / choose to print with supports. Often, 
you’ll have the choice of a raft, skirt or brim. A raft will 
consume a little more filament, but often gives the best / most 
reliable results. I recommend printing with a raft (or at least a 
brim). 

Orientation Print skulls 
facing 
“upwards” 

You may be inclined to print objects “lying down”, you’ll 
actually save yourself a heap of filament and time 9spent 
cleaning up your prints when they’re done) if you can reduce 
the amount of support material need by minimising the objects 
“footprint”. Support material is more easily removed from 
smoother surfaces too. 

Printer Bed Buy a 
magnetic 
build plate 

You can often buy a magnetic mat for your build plate. Try 
searching “[your model printer] flexible magnetic build surface” 
from a retailer like www.aliexpress.com 

Less critical / for experts  
Shell / Wall 
thickness 

1.2 mm This is the thickness of the outer shell of you model. 1.2mm is 
sufficiently robust. Increasing this value may make your model 
slightly stronger, but it will use slightly more filament and take 
significantly longer to print. 

Support 
Interface  

Density 25% 
Thickness 
1.2mm 

Reducing the support interface density / thickness can make it 
easier to remove support material once a print is done. 

Retraction Increase to 
reduce 
stringing 

Requires some trial and error, but if you get a lot of stringing 
you can try reducing the extruder temp or increasing retraction 

Infill  20% Most 3D printers add a honeycomb pattern inside the model to 
provide maximum support without wasting filament. 20% is 
often the default and provides a good balance between 
strength and conserving filament.  

 

 
 

 

 

Benjamin Himme 

Science Teacher, Woodford House 

Havelock North, Hawkes Bay 

ben.himme@woodford.school.nz 
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Climate refugee or hardy local? Solving a 

botanical mystery. 

 
I’m deep in the middle of the Kā Tiritiri o te Moana Southern Alps with Michael Knapp 
collecting beech leaves and ripping apart rotting logs on the hunt for giant 
collembola. Some 17 years later, these precious beech samples would allow Michael and I 
to answer one of the longest-running debates in New Zealand botany. 
 
When Polynesians arrived on that fateful day in 
Aotearoa New Zealand some 750 years ago, 
around 80% of the country was covered in large 
tracts of forest that would have made an Ent 
proud. However, wind back the clock to the height 
of the last Ice Age 19,000-29,000 years ago and 
we enter an alien world. Sea levels were 120 
metres lower, connecting the three main islands of 
New Zealand - you could walk from Tāmaki 
Makaurau Auckland to Ōtepoti Dunedin without having to take the Interisland Ferry across 
Raukawa Moana Cook Strait. The Lake Taupō super volcano had just erupted burying most 
of Te Ika-a-Māui North Island under ash, while at the same time the Southern Alps were 
covered in a vast ice sheet. Forests became climate refugees and retreated to warmer 
northern areas of both main islands, and White Walkers roamed the land...nope, sorry, 
that’s Game of Thrones. 
 
As the climate warmed after the last Ice Age, forests expanded in a wave out of these 
northern refugia to recolonise their former home. This cycle repeated itself over numerous 
cold glacial and warm interglacial periods throughout the past 2.5 million years. 
 
But here’s where the mystery starts. While forests, in general, are widespread across 
Aotearoa in the warm interglacial we currently find ourselves in, tawai southern beech forest 
(whose five Nothofagus species make up nearly half of New Zealand’s forest) has a 
remarkably disjunct distribution. The most famous is the ‘beech gap’ across Te Wai 
Pounamu South Island right through glacier country. Other gaps can be found on Rakiura 
Stewart Island, and in the Manawatu and Taranaki in the North Island. 
 
Adding to the mystery, there is also tantalising evidence that suggests not all forests 
retreated to warmer northern climes when the Ice Age hit. Low levels of fossil pollen in 
sediments from southern Aotearoa hint that beech forest survived the long winter in small 
pockets in situ, like hardy locals staying put, only to recolonise areas when the climate 
warmed – indeed this is seen as a rapid increase in beech pollen in sediments left by 
retreating glaciers. Similar trails of breadcrumbs are seen in southern rata, where fossil 
pollen suggests in situ refugia contrary to genetic data that argues for post-glacial 
recolonization from northern areas. 
 
With these intriguing mysteries in mind, Michael and I assembled the Scooby gang, with 
researchers from Otago University, The University of Auckland, and Manaaki Whenua 
Landcare Research. We hoped that we could use variable pieces of DNA from silver beech 
(Nothofagus menziesii), that record their biological heritage like the pages of a book, to test 
whether Aotearoa’s beech forests were climate refugees or hardy locals. What we 
discovered would challenge how we thought our forests responded to climate change. 
 

https://en.wikipedia.org/wiki/Holacanthella
https://en.wikipedia.org/wiki/Holacanthella
https://teara.govt.nz/en/interactive/11674/deforestation-of-new-zealand
https://teara.govt.nz/en/interactive/11674/deforestation-of-new-zealand
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
https://en.wikipedia.org/wiki/Oruanui_eruption
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
https://en.wikipedia.org/wiki/Nothofagus
https://teara.govt.nz/en/southern-beech-forest/page-2
https://www.tandfonline.com/doi/full/10.1080/0028825X.2020.1791915?casa_token=A4rFeVvJMJ8AAAAA%3ACmpsElX7nJcpZEqN1HZtcjFI1USn5FCj1VU9vfxw3LnXsfIZQVW4yfA33WIxVKI-DbOS5pvqc7U5RdQ
https://academic.oup.com/biolinnean/article/83/3/399/2639882?login=true
https://www.tandfonline.com/doi/full/10.1080/0028825X.2020.1791915?casa_token=A4rFeVvJMJ8AAAAA%3ACmpsElX7nJcpZEqN1HZtcjFI1USn5FCj1VU9vfxw3LnXsfIZQVW4yfA33WIxVKI-DbOS5pvqc7U5RdQ
https://www.tandfonline.com/doi/full/10.1080/0028825X.2020.1791915?casa_token=A4rFeVvJMJ8AAAAA%3ACmpsElX7nJcpZEqN1HZtcjFI1USn5FCj1VU9vfxw3LnXsfIZQVW4yfA33WIxVKI-DbOS5pvqc7U5RdQ
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The stronghold of genetic diversity of silver beech, with six lineages, is the northern South 
Island, indicating the survival of huge tracts of Ent friendly forest during the height of the Ice 
Age. In contrast, in southern Te Wai Pounamu, south of the beech gap, there is a single 
bottlenecked lineage. Likewise, single equally bottlenecked lineages can be found in the 
southern, and northern Te Ika-a-Māui, separated by the Manawatu beech gap. What 
surprised us is that all three of these isolated lineages were not present in the silver beech 
stronghold. 
 
The genetic landscape of silver beech we had 
reconstructed strongly suggested that rather than 
becoming climate refugees, sticking with the locals 
and staying put in small isolated stands was the norm, 
riding out unfavourable climatic conditions until your 
luck turned. If the genetic lineages in the southern 
parts of both main islands had also been found in their 
respective northern refugia, we would have assumed 
the climate refugee hypothesis was correct. Well, 
that's science for you. The extreme climate and 
glaciations in Te Wai Pounamu probably caused the 
bottleneck in the southern lineage. In contrast, silver 
beech in the North Island preferred the cooler 
conditions of the Ice Age, flourishing in situ, with 
bottlenecks caused by unfavourable warm interglacial 
conditions. 
 
While our Scooby gang didn't manage to solve the 
mystery of what caused the ‘beech gaps’, it’s likely 
they exacerbated the genetic divergence between 
lineages in silver beech. The harsh climatic 
conditions and glaciations of the Ice Age probably 
caused the South Island beech gap, yet the origins 
of those in the North Island are a little more 
complicated. If you stepped back in time to three million years ago, Cook Strait didn’t exist. 
Instead, the southern North Island was joined to the South Island. The Manawatu Strait 
separated this ancient landmass from the rest of the North Island. This strait closed around 
one million years ago, with rapid mountain uplift providing favourable conditions for 
southern beech. Lowland areas probably acted as a barrier to beech dispersal – a no man’s 
land where beech shall not pass. It was only 500,000 years ago, in the blink of an eye on 
the geological timescale, that the formidable Cook Strait formed. Whatever the cause of the 
beech gaps, maybe some mysteries are not meant to be solved. 
 
On a recent family holiday driving up the Te Tai o Poutini West Coast, I tell the kids about 
the natural history of New Zealand’s beech forests and how their present-day distribution is 
largely the result of Ice Age environmental changes. As we enter the beech gap, we leave 
the last of these hardy, true southern locals behind in their lonely outpost. The botany nerd 
in me is excitedly awaiting to see their stronghold further north, on the other side. 
 

Dr Nic Rawlence 

BEANZ Tertiary Representative 

Director - Otago Palaeogenetics Laboratory 

Senior Lecturer in Ancient DNA 
Department of Zoology 

University of Otago 
Dunedin

 

A technicolor dream coat of genetic 
diversity in silver beech. Figure 
from Rawlence et al. (2020) 

http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
http://press-files.anu.edu.au/downloads/press/p18701/pdf/ch0417.pdf
https://www.tandfonline.com/doi/full/10.1080/0028825X.2020.1791915
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Thank you for your support and contribution in helping us to continue producing this 
resource, by teachers, for teachers. It has now been produced for 17 years. 

The BEANZ NCEA Level 3 Biology Practice  Exams 2021 package includes: 

• Assessment Schedules (with suggested grade boundaries) 

• Files are sent as WORD documents.  

• Two versions: 

➢ Traditional – The original version of the BEANZ practice exams, rich in resource, 
depth, and length of questions. Teachers have the flexibility to focus on particular 
questions, sections, and contexts by editing this to suit their learner.   

Each paper in the Traditional version is NOT expected to be done as a whole 
one-hour exam.  

➢ Lite – A trimmed down version of the Traditional one, which will more closely 
reflect the expected length and content of past NZQA Examinations. 

 

Ordering is a 2-stage process: 

1. Funds paid into the BEANZ account. 

2. 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 $ 92.00 (inc GST) 

Expected delivery Late Term 2 (Do not use BEANZ Exams as a mid-year exams) 

Delivery method By “Reply” email (via Google Drive Link). Please ensure the 
person who emails in the order is the person to whom the exam 
should be delivered. 

ATTENTION BIOLOGY 

TEACHERS 

2021 BEANZ Level 3 Biology 
Practice External Exams 

mailto:biologynz@gmail.com
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1. Transfer of funds to BEANZ Account 

Organisation Biology Educators Association of New Zealand (BEANZ) 

Bank ASB Bank  

Account no 12 – 3143 – 0168197 – 00  

GST  126 – 203 - 624 NB: BEANZ is GST Registered 

Email biologynz@gmail.com  

Transfer the total amount to the BEANZ Account.  
Add your school name so that we can recognise ‘your’ payment. 

Do NOT use initials (eg. ths, wghs, bhs, ccoll). 
 

2. Email your order to the following email address: 
 

biologynz@gmail.com  

Please use your school’s FULL name in the email subject line. 
eg. Christchurch High School BEANZ order.  

A Google Drive Link with the exams will be emailed to the person who made the order OR the email 
address given below (please print the email address clearly, if different from the person making the 
order). 

This form doubles as an invoice, please fill up the form when you submit your order. 

Name of school & address 

 

  

 

 

 

Ref/Order No  

Name of person ordering   

Email address   

Date of payment   

Resources ordered: 

Description Amount 

BEANZ Level 3 Biology Practice Exam 2021 $ 80.00 

GST (15%) $ 12.00 

Total & Amount owning  $ 92.00 

 

BEANZ 2021 

Invoice & Order Form 
 


