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ABSTRACT  
  

 

Keywords:  Harakeke (NZ Flax), Phormium Tenax, Shima Seiki WholeGarment®, Innovative 

Technology, Plant Fibre, Te Ao MǕori / European, Environment, Sustainable, Productivity, Textile / 

Fibre Technology, Identity.  

  

There is demand for high-quality natural fabrics, which are cultivated and transformed by processes 

that are environmentally and culturally sustainable. In response to this demand, and underpinned by 

Te Ao MǕori worldviews and environmental values, this research meticulously questions how can 

harakeke advance technology while maintaining her integrity?  The development of new techniques 

and innovations are explored to transcend harakeke (phormium tenax) from harvest to a digitally 

knitted structure - something that has not been achieved before.   

 

The research specifically explores analogue (hand) and digital processes (WholeGarment® digital 

knitting technologies), the relationship of European sciences and MǕori harakeke knowledges, and 

the interconnections between Raranga (weaving) and the textile design. The bridging of these 

areas give rise to opportunities for experimentation, creativity and innovation. This includes the 

development of new techniques for the successful processing and spinning of muka fibre using 

innovative binding solutions, combing and wave-set processes, and the knotting of fibre ends to 

create a fine yarn for further processing using digital knitting, as well as simple processes to soften 

the fibre after knitting.   

 

The findings demonstrate how techniques from the past and present can be synthesized to create 

new and unconventional textiles. They also show how Te Ao MǕori worldviews can augment and 

extend scientific knowledge, and when integrated with design, can transform natural plant 

resources into innovative, sustainable materials and products.       
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PREFACE  
  

I am of MǕori and European heritage which requires navigating across and between two cultural 

worlds. Raised in Aotearoa between the Bay of Islands and East Coast communities, my cultural 

and industrious farm upbringing are integral parts of my identity and commitment to innovative 

growth. Such diversification of place allowed me to discover potential collaborative pathways within 

a digital practice using valued traditional knowledge and harakeke. 

 

 

As a young child, my maternal NgǕpuhi grandfather Graham Alexander took me with him to many 

marae hui as he took an active role in MǕori land rights. On the marae, I would be left with the 

nannies and aunties to learn my way around. At other times, I would go to Nuhaka with my fatherôs 

side of the whanau. There amongst my Rakaipaaka and Kahungunu whanaunga I absorbed 

knowledge about our cultural arts heritage from an early age. My great-grandmother Heni Te Kauru 

was our Kairaranga (master weaver), drawing on the rich environmental resource of fine harakeke 

that Nuhaka and its swampy surrounds provided. 

 

  

1.1. Waihou Valley, Bay of Islands, Northland. 1.2. Kaihiki Bay, Bay of Islands. 

 

1. Kingsclere Farm, Okaihau, NZ. Photo credit: Whanau archives. 1980s. 
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The lands of the North were also renowned for harakeke. Harakeke was on the farm I grew up on in 

the Waihou Valley, Okaihau, Bay of Islands. My mother lives there today, with our pǕ harakeke that 

has nurtured this research. This heritage has provided me with both tacit knowledge of the whenua 

and harakeke, and something else intangibleða passion for harakeke and its potential passed 

down through my whakapapa. It is this passion that has driven this project, a fascination for the 

properties of harakeke and its possibilities, and a vision that this fibre could be spun into a fine 

thread for use in the textile industry in new ways. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As an indigenous designer, I aim to formulate conceptual and material design processes that are 

not detrimental to PapatȊǕnuku (Earth Mother).  This thesis considers the impact textile structures 

have on our environment, by using a sustainable approach to design.  My tenure at AUT City 

Campus has allowed me to be able to work with some of the latest cutting-edge technologies such 

as 3D scanning, 3D printing, 3D knitting, laser processing and e-textile techniques that have 

enabled this practice. In these contexts, I believe harakeke has the potential to provide a 

biodegradable product that is supportive to a sustainable system long-term. 

 

For me, in this research project, everything leads back to the land and the impact the textile industry 

has on the land. This project emerges from an early hunch that harakeke fibre could be adapted to 

the 3-D printing world and digital machine knitting technologies. I wanted to combine technology 

and craft and how bringing the two together could make better products. Our indigenous knowledge  

  

1.3. 2016 Design concept: Our spiritual connection with divine feminine (PapatȊǕnuku).  
 Photo credit: Oddsockgang. 2016. 
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can be harnessed to produce the present-day solutions we are searching for. This understanding 

aligns with Linda Tuhiwai Smithôs statement óbinding ancient genealogies with contemporary 

realitiesô.1 Te Ao MǕori link Atua and humankind together with a common genealogy that spiritually 

binds us. 

 

 

  

1.4. 2016 Digital Fabrication, integrating 3D printing technology into functional fashion design.  Right: 

Photo credit Karen Reis. 2016. 

 

 

For this project, I chose to continue from my fashion background as I had observed a huge 

disconnect between fashion studies and textiles, where peer fashion designers didnôt understand 

the fibre properties of materials. I understood how clothing was made, so I wanted to understand 

how we could utilise harakeke muka as a resource, given our ancestors had. How could this help us 

today in the textile industry when self-profit comes before our environment and our communities? 

This research offers a new prospect for MǕori entering the world of textiles and technology. This 

research is based on both the physical and genealogical kinship with Atua and finding a new 

pathway of learning. This research works not only on the physical plane but also on the spiritual 

level to express my conviction of a culture through technique.  

  

Most significantly, the conveyance, preservation of these traditions, the organising and ordering of 

this research, was grounded upon methods of whakapapa. Whakapapa is central to MǕori identity 

and the society we live in. It constantly worked to connect ideas, principles, beliefs and values with 

 
1 Linda Tuhiwai Smith, Te Kahautu Maxwell, Haupai Puke, and Pou Temara, "Indigenous Knowledge, Methodology and  
Mayhem What is the Role of Methodology in Producing Indigenous Insights? a Discussion from MǕtauranga MǕori." 
Knowledge Cultures 4, no. 3, (2016): 131-156.  
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practice and experience. Retracing my whakapapa deemed this research possible in locating truths 

collectively to understand the link between our past, our present and our future environmental 

problems. It symbolises the relationships and principles we keep with Atua and whenua to 

safeguard our future and foundations that this technique is informed and based on.    

 

 

 

 

 

1.5. Pa Harakeke. 
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Harakeke Terms  

This draws on the following terms named in Kahutoi Te Kanawaôs thesis Toi Maramatanga. 2009.2   

  

The leaf of the blade ï rau   

The opening of the blade - kauru   

The withered dry blades, found at the base of the plant - pakawha   

The roots/rhizomes ï huahua paiaka or huahua pakiaka  

The hard base of the blade ï putake/take   

The inner middle leaf ï rito   

The leaves either side of the inner leaf ï awhi rito   

The outer leaves of the awhi rito ï matua or whaea (parent leaves)   

The gel/resin from the lower blade - piaharakeke   

The epidermis of the blade- para   

The green waste known as ï kukakuka   

The fibre ï muka/whitau   

  

  

1.6.  Pa Harakeke - Puketi Farm, Bay of Islands. 

 

 
2 Kahutoi TeKanawa, ñToi Maramatanga. A Visual MǕori Art Expression of Meaning,ò (Masterôs Thesis, Auckland 
University of Technology, 2009).  
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Pepeha  
 

 
-Ki te taha o toku papa  

 

Ko Moumoukai toku Maunga  

Ko Waikerepu toku Awa  

Ko Manutai toku Whare Tipuna  

Ko Hineahi toku Whare Kai  

Ko Tahaenui toku Whenua  

Ko Kaitamure te waahi tapu  

Ko Ngati Rakaipaaka toku Hapu  

Ko Ngati Kauaha toku whanau  

Ko Ngati Kahungunu toku iwi  

 

-Ki te taha o toku mama  

 

Ko Whakataha toku Maunga  

Ko Waitangi toku Awa  

Ko Tauwhara toku Marae  

Ko Rangiawhiowhio toku Whare-Tupuna  

Ko Te Kai-U toku Whare Kai  

Ko Ngai Tawake toku Hapu  

      Ko Ngapuhi toku iwi 
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Introduction    
  

Concept and Development  
  

 

ñKua tupu te pǕ harakekeðthe flax plantation is growingò3  

  

  

1.9.  Establishing our new whanau Pa harakeke.  8+ mths growth from first transplant.  

  

Underpinned by a Te Ao MǕori worldview, this design thesis report demonstrates the development 

of a new technique that transforms harakeke (Phormium tenax) from harvest to a digitally knitted 

structure. Over the course of study, the research has formed into a ókǕuru houôða new leaf. The 

title of this thesis honours my great-grandmother Heni Te Kauru; the harakeke plant; and the 

ancestral wisdom that opened a new pathway for my research.4  

 
3 The whakatauaki here is a MǕori proverbial saying that refers to a family raised well.  

4 Te KǕuru is a NgǕti Kahungunu ancestral name passed down from Te KǕuru-o-te-rangi who fell at the battle of Te  
Pakake in 1824. Te KǕuri is memorialized in a poutokomanawa that travelled to the United States as part of Te MǕori in 
1984, now on loan to the Hawkes Bay Museum and Art Gallery. David J. Butts. Nga Tukemata: Nga Taonga o Ngati 
Kahungunu, (The awakening: The treasures of Kahunungu. In The Politics of the Past. Edited by P. Gathercole, D. 
Lowenthal. New York and London: Routledge. 1994.   
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Distinguished ethnographer Te Rangihǭroa (Sir Peter Buck) wrote extensively about weaving and 

consequently the plants associated. At the forefront is harakeke which he describes in detail:  

The MǕori recognize several varieties with different quality of leaf and different 
strength of fibre. The famous katiraukawa, whose fibre was so sought after for 
weaving, is too thick and strong in the leaf for baskets and mats. Whilst it can be so 
used, other varieties with less fibre and a softer blade are preferred.5 

 

This description shows that MǕori cultivated harakeke according to the purposes it was to be used 

for. Te Rangihǭroa gave a close reading here of the leaf form and the names that MǕori gave to 

different parts. In summary, he wrote:  

The MǕoris (sic) called the part above the diagonal line of coalescence the kauru, or 
leaf, and the part below they called the putake, or butt.6   

  

 

  

2.  Tending to our Kingsclere Farmstead Pa Harakeke.  

  

  

This description of the kauru is given another interpretation by renowned weaver and scholar 

Kahutoi Te Kanawa as óthe opening of the bladeô.7 The depth of MǕori knowledge of harakeke 

expressed through naming the structure of the plant has ramifications for this research. As I  

 
5 Te Rangi Hiroa (P. H. Buck), ñMǕori Plaited Basketry and Plaitwork: I, Mats, Baskets, and Burden-Carriersò (1921): 707. 
[Read before the Auckland Institute, 19th December, 1921; received by Editor, 21st December, 1921; issued separately, 
18th June, 1923.]. http://rsnz.natlib.govt.nz/volume/rsnz_54/rsnz_54_00_007750.html  
6 Ibid., 707.   
7 Te Kanawa is the granddaughter of Dame Rangimarie Hetet and daughter of Diggeress Te Kanawa, both acknowledged 
as being at the forefront of the revival of raranga in Aotearoa.   
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delved into botanical and natural biological analysis of harakeke, I had an epiphany, that despite 

everything I had learned to date about harakeke as flax, was fundamentally flawed. Harakeke is 

not flax. Harakeke is a monocotyledon species, while flax is a dicotyledon species.8 I discovered in 

my research that using a plant from the same lily plant family (aloe vera) led to a significant 

breakthrough in my muka processing. I discuss the implications for this research in-depth later.   

  

  

2.1. Phormium tenax - Lily plant family.  Our whanau farm. 

 

This research develops methods through experimentation explored within the space of textile and 

digital design.  A synthesis of unique processing solutions is employed to fabricate a high-quality 

source of continuous mukaða prepared flax-like fibre yarn extracted from harakekeðthrough to 

product. Indigenous knowledge systems are implemented throughout and are significant to this 

research in improving different aspects of sustainable production within complex infrastructures.   

  

The Textile design sector needs more quality eco-friendly materials cultivating better sustainable 

processes which are essential to our environment and physical well-being. Internationally, 

awareness of the need for sustainability has driven new textile research. Here in Aotearoa, some 

textile producers are exploring hemp (Hemp NZ & NZ Yarns)9 as a sustainable fibre. This research 

commences with an understanding that in the textile industry, harakeke has been misunderstood 

as flax.   

 
8 B. Lowe, D. Carr, R. E. Mccallum, T. Myers, B. Niven1, R. Cameron, A. Gorham, C. Holtham, And K. Te Kanawa.  
ñIdentifying Harakeke (Phormium Tenax) Cultivars Using Whǭtau and Fibre Aggregate Propertiesò. Natural Fibres in 
Australasia: Proceedings of the Combined (NZ and AUS) Conference of The Textile Institute, Dunedin 15-17 (2009).  

ISBN: 978-0-9598019-3-4.  
9 Hemp New Zealand and NZ Yarns have become partners in developing new yarn blends.  

Comparison of harakeke with hemp fibre as a potential reinforcement in composites. Efendy Aruan & K Pickering 2014. 
Commercial hemp farmers include Oil Seed Extractors (Canterbury), The Hemp Farm (Waikato) and Hemp Technologies 
NZ (Taranaki). Other NZ hemp businesses include Hemptech and The Hempstore, both in Auckland. Retrieved from:  

https://norml.org.nz/about/hemp/how-to-apply-for-a-hemp-permit/  
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During the late 1800s-1900s, harakeke was the heart of the commercial flax-fibre industry and ófor 

a time the fibre was New Zealand's most important export commodity.ô10 Sisal replaced harakeke in 

rope and sacking production leading to the collapse of the industry here.11 As I will discuss later, 

my work examines this vacuum left in the commercial textiles sector. As Harris and Woodcock-

Sharp note:   

 

óFrom an early stage the commercial phormium fibre industry was interested in the plants 
selected by MǕori as a means to improve the quantity and quality of fibre produced, and 
MǕori varieties were the parents of commercial varieties selected (Scheele & Walls 1994).ô12  
 
 

Internationally, there is revived interest in harakekeôs distinct qualities across current scientific 

research for plant fibre and seed oil,13. Locally, research has been undertaken to explore 

harakekeôs valuable anti-fungal properties14 (Rangi Te Kanawa with Dr Gerald Smith) for 

conservation of kakahuðgarments.   

  

In summary, my research aims to bridge:  

Å Analogue (hand) to digital processes through knit structure technologies  

Å European sciences and MǕori harakeke phormium fibre knowledges 

Å Raranga (weaving) and fashion textiles sectors  

  

Bridging these perspectives gives rise to the opportunity for experimentation, creativity and 

innovation. These are guided by MǕori environmental values and MǕtauranga MǕori.   

Papatuanuku is a living organism with her own biological systems and functions. 
She provides a network of support systems for all her children who live and 
function in a symbiotic relationship. The different species and genera contribute 
to the welfare of other species and also help to sustain the biological functions of 
Mother Earth both in their life and death. MǕori Marsden. 1992 Kaitiakitanga.   

 

To realign with our environment and return to PapatȊǕnuku (Earth Mother) natural plant resources,  

this thesis rests on the philosophical foundations behind traditional MǕori creative art expression 

(toi raranga) and sustainability (kaitiakitanga) within textile conceptions.  It aims to formulate a 

critical inquiry of harakeke within MǕori textiles and technology, illuminating its sacred value and 

potential in the sector.   

    

 
10 Warwick Harris and Mairehau Te Ua Ani Woodcock-Sharp. "Extraction, Content, Strength, and Extension of Phormium 
Variety Fibres Prepared for Traditional Maori weaving." New Zealand Journal of Botany, 38.3 (2000): 469487.  
11 Although it is not the subject of this report, it is acknowledged that the flax industry had detrimental impacts on 
health of MǕori people who left their hilltop pǕ to work in swamps. Kaihu the district north ripiro west coast south 
hokianga: The Flax Industry, 1780-1900. R. Mold, & E.Maude.   
12 Ibid., P470.   
13 Tan Minh Le and Kim Pickering, ñHarakeke (Phormium tenax) Seed Oilò 2(015). 
14 Accessed September 2019 from: https://www.sciencelearn.org.nz/resources/1271-preserving-harakeke-taonga 
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Contextual Review  
  

óBy acknowledging the past and laying down the foundations for the future; 
past, present and future are brought together in one spaceô15  

  

Harakeke ï Past  

 

The MǕori world view acknowledges a natural order to the universe, a balance or 

equilibrium, and that when part of this system shifts, the entire system is put out of 

balance. The diversity of life is embellished in this world view through the 

interrelationship of all living things as dependent on each other, and MǕori seek to 

understand the total system and not just parts of it.16  

  

MǕori have an intricate, holistic and interconnected relationship with the natural world and its 

resources with a rich knowledge base developed over thousands of years17. Many MǕori view 

themselves as one with the whenua (land) and often can link their whakapapa (genealogy) directly 

through their ancestors to the spirit realms. Everything is connected by wairua18. Accordingly, 

these are animated by the 'hau ora', the energy that drives the cosmos. The whitau fibre extracted 

from harakeke is mentioned early on in cosmogonies, such as in this example from an oriori 

(chant) from Te Whanau-a-Kai, one of the eastern seaboard people of the Horouta waka.   

 

 

  
NǕ Tu-i-te-repo, nǕ Tu-i-te-wao,  

NǕ Tu-te-hemo-rere, nana Rangi-tahuri; 

NǕna te whitau, ka roia hei kaka, Ka 

mahana i ahau.  

The Oozy-swamp, the Oozy-forest-swamp;  

Tu-te-hemo-rere begat Rangi-tahuri;  

She grew the flax from which the cloaks were 

woven  

That now keep me warm.  
  

 

Phormium tenax is the New Zealand flax plant (Harakeke) used for MǕori traditional weaving (toi 

raranga). The place of harakeke in MǕori legend is of great significance, coming under the 

guardianship of Hineteiwaiwa.  Tane the God of the forest married several wives to produce 

different families of children.  From one wife was born the healing trees, from another the building 

trees.  

 
15 Marsden, M.  Beyond Science. Unpublished paper 1990. Auckland.   
16 Garth Harmsworth & Shaun Awatere, Indigenous MǕori Knowledge and Perspectives Of Ecosystems. Ecosystem 
services in New Zealand ï Conditions and Trends, (Lincoln, New Zealand, Manaaki Whenua Press, 2013), 274-286.  
17 Mason Durie, Whaiora: Maori Health Development, (Auckland: Oxford University Press, 1994).  
18 TǕnia Kaóai and Rawinia Higgins, "Te ao MǕoriïMǕori world-view." Ki te whaiao: An introduction to MǕori Culture and 
Society, (2004): 13-25.  
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Tane then found Hinerauamoa, the smallest and most fragile star in the heavens, who became the 

female element Tane had been searching for to create humankind19. From their union came  

Hineteiwaiwa, the guardian of raranga and whatu, childbirth and also the cycles of the moon20. 

Forster cites the power of Hineteiwaiwa which óis evoked in relation to womanhood, childbirth, 

parenting, the performing arts and weaving.ô (see for example Yates-Smith 1998; Simmonds 2011; 

Murphy 2014.ô21 While Hinerauamoa is acknowledged as the initiator in the art of weaving, well 

known MǕori Atua (deities) associated with raranga are Rukutia and Huna. Rukutia translates to 

mean óbound togetherô and is believed to be the founder of weaving and plaiting.   

  

Kairaranga (master weavers), were traditionally initiated into Te Whare Pora (The Ancient House of 

the Art of Weaving). Kairaranga are known to possess intricate knowledge of harakeke and their 

natural environment. The customary title today is not exclusive but can be applied to all 

contemporary weavers of the plant.  A weaver intrinsically aligns themselves with the atua (God) of 

weaving; they connect the teachings to their everyday life and to them, pa harakeke (plantation) is a 

living, breathing person22. Master weaver Donna Campbell states that óTe Whare Pora then is a 

conceptual as well as physical space of creativity and connection interweaving mǕtauranga MǕori 

and art praxisô.23 Although my own research operates in the space between textiles and raranga, 

my sense is that it is guided by the tenets of the Whare Pora in harvesting and care of harakeke. 

   

For MǕori, the importance of this plant provided essential parts of life. Numerous fundamental items 

were made from harakeke in MǕori society prior to European colonisation, including many different 

kinds of basket (kete), clothing (kǕkahu), floor mat (whǕriki), and fishing net (kupenga). Buck24 

notes that ñwith the exception of kiekie and toi used in some rain capes, the fibre used in MǕori 

garments was obtained from the leaf of the Phormium tenax.ò  The ómukaô fibre is a native and 

natural resource that provided MǕori communities with many uses.  Weavers favoured using 

harakeke for its durability, strength, fibre content and availability. These qualities have been 

significant in my exploration, which I will unpack later.   

  

Before ósisalô fibre became the preferred choice of the time, hand-dressed muka fibre was exported 

overseas in a lucrative European trade25 to produce industrial items shipping ropes, fishing lines 

and net making26.  Europeans recognised the value of harakeke and its potential by observing 

 
19 Elsdon Best. "Omens and Superstitious Beliefs of the Maori. Part I." The Journal of the Polynesian Society 7/3 (27 
(1898): 119-136.  
20 Best, 1898.  
21 Margaret Forster. Restoring the Feminine of Indigenous Environmental Thought. Genealogy 3/1, 
(2019). 11; https://doi.org/10.3390/genealogy3010011. https://www.mdpi.com/2313-5778/3/1/11/htm  
22 Best, 1898; Te Kanawa, 1992.  
23 Donna Campbell, ñNgǕ Kura a Hineteiwaiwa: The Embodiment of Mana Wahine in MǕori Fibre Artsò(Doctor of 
Philosophy, University of Waikato, 2019).  
24 Hiroa Te Rangi, and Peter Buck. "The Evolution of Maori Clothing." The Journal of the Polynesian Society, 33/1 (1924): 
25-47.  
25 Flax and Fibre, 2008.  
26 Durie, 1994.  
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MǕori. The traditionally extracted muka fibre by MǕori people was exported to Sydney and England 

as harakeke became a marketable commodity.  MǕori óharoô method of extraction was preferred by 

traders for its superior quality fibre and tensile strength. However, the exploitation towards MǕori, 

the laborious process of prepping harakeke and muka combined with a history of colonial factors, 

abruptly ended bartering, over time during óthe MǕori Land Warsô.   

  

This caused early European settlers to adopt innovative new technology to continue and sustain 

export of muka. As Landcare researcher Sue Scheele has pointed out, flax mills were established in 

places where harakeke was naturally located. In the first decades of the twentieth century, the fibre 

from harakeke was somewhat surprisingly New Zealandôs biggest export. Scheele notes that 

development of machinery could harvest large quantities of fibre however the method of extraction 

produced an inferior quality in fibre to that extracted traditionally by hand.27  

  

During this period MǕori traditional methods of sustainability and the importance of kaitiakitanga 

were overlooked by European and a large number of MǕori were forced to move and work in 

unhealthy flax swamps to gather harakeke for trading. MǕori custom, partaking of the outer leaves 

only to sustain the life of the plant were restructured into new practices of harvesting Pa Harakeke 

completely after five years.  Despite overwhelming evidence to the contrary of these new practices 

with social structures, ideologies clashed and óan epidemic of the disease óyellow-leafô in the 

important Manawatu production area caused a decline in productionô.28  Eventually in time the 

industry was unable to sustain itself and dissipated with a change to cheaper synthetic fibres.  

 

  

  

2.2. New Zealand Flax Industry (1990) film 

 
27 Sue Scheele, ñHarakeke: The Rene Orchiston Collectionò É Landcare Research New Zealand Ltd. Manaaki Whenua 
Press, (2005): 6.   
28 Ibid, 6.   
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Textile Industry and Our Environment ï Present  

  

Harakeke (Phormium tenax) and other species wharariki (Phormium cookianum), are often referred 

simply as óNew Zealand flaxô and mistaken for ócommon flaxô species (Linium usitatissum). 

Scientists David and Pailthorpe categorise Harakekeða perennial plant of the genus óPhormium 

tenaxôðas a ñleaf fibreò as New Zealand hemp.29 From the Linaceae plant family, Linen textile is 

made of flax, genus óLinum usitatissimumô, a bast fibre obtained from the stalk of dicotyledonous 

plants.30 Its growth form is soft, not woody. Both plants; flax and New Zealand flax; scientifically 

identified as Phormium tenax, have no relationship to each other.  Harakeke originates from the lily 

plant family, distinguishing the native plant to other popular fibres widely used in textiles such as 

cotton, flax, sisal, hemp and bamboo. This is where I learnt the importance of identity. Harakeke 

wasnôt flax but why is referred as New Zealand flax? While there is a significant amount of 

research referring to the incorrect terminology, I could not find one paper relating to how important 

this is for New Zealand textiles. Harakeke has similar characteristics to flax which ólinen' is made 

from and is a competitive fibre on the global textile market. The discovery Harakeke is from a 

completely different plant family has significant impact on this research.    

  

 
2.3.  Plant-based fibres table. Source, Figure 4. ôThe Potential of Harakekeô. Le & Pickering, 2014. 

  

  

 
29 David, Shantha and Michael Pailthorpe, ñClassification of Textile Fibres: Production, Structure, and Propertiesò,  
Chapter in James Robertson, Michael Grieve (Eds.), Forensic Examination of Fibres (International Science 
and Investigation. Second Edition, (London & Philadelphia: Taylor and Francis, 1999).   

30 Ibid, 11.   
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A number of recent scientific publications have elucidated aspects of harakeke growth and have 

provided information about some of the approximately sixty varieties known to MǕori.31 Different 

varieties of Phormium tenax produce more fibre than others, with a number known for their superior 

grade and quality of muka.  These varieties are; Arawa, Makaweroa, Ngaro, Opiki, Parekoritawa, 

Ruapani, Ruawai, Tapamangu, Taumataua, Takirikau, Tapoto and Whareongaonga.  Three 

cultivars; Arawa, Tapamangu, and Makaweroa are commonly revered to be of highest quality for its 

ósilk-likeô fibre content that is found amongst them all.  However, the varieties nurtured by Diggeress 

Te Kanawa and her whanau include KǾhunga and Taeore.   

  

óBlack-edged varieties are regarded by some weavers as having the best muka. The 

wellknown varieties 'KǾhunga', 'Taeore' and 'Tapamangu' fall into this category. However, 

having a black edge and/or keel is not necessarily indicative of good fibre. There are 

excellent varieties with orange keels and margins, such as 'Arawa' and 'Makaweroa'.ô   

  

I used a range of varieties for testing including KǾhunga and Taeore, from Oparure. I also used 

Arawa and sometimes just what was available or gifted to me.   

  

 

   

2.4.  Transplanting Harakeke. 

  

 
31 See, for example, Harris, Scheele, Brown & Sedcole, 2005; Harris & Woodcock-Sharp, 2000; McBreen, Lockhart, 
McLenachan, Scheele & Robertson, 2003; Scheele & Walls, 1994. 
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Harakeke is respected through tikanga (customary practices) and conserved through the practice 

of Kaitiakitanga (guardianship). Kaitiakitanga means óguardianshipô and defines the act of 

conserving customs and traditions, including its purpose and means.32  The condition of harakeke 

and quality of muka fibre obtained can be a good indication of the state of the overall ecosystem 

and care of the plant or soil quality.  General lack of care and non-maintenance towards a PǕ 

Harakeke result in poor soil health inviting disease and low quality of fibre for textile use. In my own 

experimentation, I noted a relationship between the quality of the fibre and the conditions of the pǕ 

harakeke and soil health, particularly dry conditions.   

  

The Textile Industry is one of the most polluting industries globally, with serious environmental 

impacts. Given this, designers such as myself are beginning to question their own practices. Within 

a society driven by market considerations, conservation and sustainable management policies 

must eventually fail.33 In a market-driven economy, values that revolve around economics rank 

uppermost. This value overrides spiritual and human considerations and the profit motive becomes 

the prime value.34  

  

With an increasing global awareness around the environment and our green processes, research 

is re-visiting natural plant fibres for their efficacy into future products. This has also seen a revival 

of interest in New Zealandôs very own native plant Harakeke (NZ Flax) for its traditional benefits. 

Some of these range from pharmaceuticals for the plant's medicinal properties, cosmetics for its 

skincare benefits, agriculture in farming, its ecological purposes and its abundant uses in apparel.   

  

óRather than just designing products (whether visual or tangible), designers will 

also have the opportunity to design systems that can address and facilitate a 

number of concerns, ranging from procurement and transport of raw materials, to 

production, distribution, marketing, and sales, as well as any associated 

environmental and social issues.ô (Crouch and Pearce, 2012: 27-9)35  

  

As spiritual beings our earth is our garden and it is important to honour and keep care of its 

sustenance that is necessary in life.36 Maintaining an equilibrium towards the overall care of 

harakeke sustains the plant; the efficiency of a sustainable structure; and the quality of the fibres 

for design purposes.  

  

 
32 Marsden, 1992 
33 Marsden, 1992 
34 Marsden, 1992.  
35 Christopher Crouch and Jane Pearce, Doing Research in Design: (London, Bloomsbury Publishing, 2012 
36 Marsden, 1992. 
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New Technology ï Future  

ñIllumination is from above, a revelation gift from God. When it occurs, it acts 
as a catalyst integrating knowledge to produce Wisdomò -Marsden, 199237  

  

As future technological advancements appear with a drive towards more ecological and biofriendly 

interventions, digital technologies provide openings of new opportunities in harakeke production 

and manufacturing. I originally ventured down investigating how I could fabricate a ómukaô PLA 

blend continuous filament for 3D modelling.  The transition towards Whole-garment knitting to 

produce a ómukaô yarn for knitting technology was natural.  

  

  

WholeGarment® (registered trademark of Shima Seiki),38 is a computerised knitting machine that 

creates seamless, three-dimensional, knitted to form, textile structures directly from the machine.  

Seamless technology is versatile in nature with infinite opportunities in the small and large-scale 

markets, both locally and internationally. The flexibility WholeGarment® seamless knitting provides 

in the foundation of geometric structures allows for the creative investigation into specialised semi-

industrial knit yarns that incorporate special features such as moisture management properties. The 

digital world of textile fabrication reaches across many disciplines and contexts other than apparel.  

Contemporary designers now consider how skills and talent can be applied through the transition of 

knowledge into the real world around us.  

 

 
37 Marsden, 1992. 
38 Whole garment knitting minimises time and cost associated with sewing providing a quick response to production 
scalability, consistent quality and material savings. Production in consumer markets are personalised to fit an array of 
consumer silhouettes to provide fit and comfort.   

  

2.5. WholeGarment® Shima Seiki. 

AUT electronic knitting machines offering; cut and sew, fully fashioned and WholeGarment® (seamless) 

knitwear, knitted products.  
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To date, no method of Harakeke cultivation has been discovered that maximises both quality and 

yield of muka fibres for knitting yarns.  Rangi Te Kanawa, is a NZ textiles conservator at Te Papa 

Tongariro in Wellington, who works with scientists to protect culturally woven Indigenous MǕori 

pieces. While manufacturing is only one part of the supply chain, Te Kanawa encourages a 

harakeke industry that would be self-sustaining and have quadruple sustainability that is of benefit 

to NZ culturally, socially, environmentally and economically.39   By learning from the past, 

Harakeke could provide a plethora of opportunities in competing on a global market once again.    

  

When understanding whakapapa systems in each specialised singular domain, we are better 

equipped to shift from product to people/customer and construct conceptual technological vehicles 

that allows the purposeful solutions and opportunities relevant in helping us maintain our 

environments.  

  

  

    

  

 
39 Michelle Riley, "Harakeke: New Zealand Flax: An Historical Perspective and Overview of Current Research into Future 
Use," (2004). 
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MǕori Indigenous Methodology  

  

  

 

  

2.6. My kaupapa Maori muka textile production model. 

  

 

To explore Harakeke muka fibres from harvest to digitally knitted structures without compromising 

cultural values, this Masters research project uses a Kaupapa MǕori methodology. Like many 

researchers before, I have found Linda Tuhiwai Smithôs seminal book Decolonizing  

Methodologies to be pivotal and liberating.40 Along with the work of other indigenous writers, Smith 

emphasizes the importance of writing about indigenous spiritual beliefs and world views, as a part 

of research. Chapter 8 óThe Twenty-five Indigenous Projectsô provided core tenetsð connecting, 

envisioning, creating, and discovering are particularly relevant to this project.   

  

óConnecting is related to issues of identity, place, spiritual relationships and community well-

being; envisioningðódream a new dream and set a new visionô; creatingðócreating is about 

transcending the basic survival mode through using a resource or capability which every 

indigenous community has retained throughout colonization the ability to create and be 

creativeô and óit fosters inventions and discoveriesô; discoveringðónavigating new science 

and technologies and incorporating them into indigenous developmentô.41    

  

 
40 Linda Tuhiwai Smith, Decolonizing MethodologiesðResearch and Indigenous Peoples, (London and New York, Zed 
Books, 2013). 
41 Ibid, 2012. 149-159.   
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Each of Smithôs statements above confirm for me that dreaming, inventing, discovering, and using 

a resource in a creative way are relevant to design research. The textile-based model is a system 

of processes techniques and protocols represented within an indigenous scope which is affordable 

and preserves the structural integrity of PapatȊǕnuku.  It provides the framework within which this 

thesis technique is derived from. This aligns with Sarah Jane Tiakiwaiôs notion of weaving as a 

metaphor for drawing together the methodological and theoretical frameworks.42   

  

The concept is located in MǕori cosmology and embodies a wider spectrum of MǕori spiritual traits 

and tikanga (customary practices) associated with toi raranga through practice. Cultural knowledge 

is applied to science research which intertwine and fuse the secular and sacred together. The 

methods in creating this unique technique are encased in MǕori rituals, science and sustainable 

practices applied in a variety of ways. These allow a descriptive mode of transportation to be able 

to ócreate something new through that process of sharing is to recreate the old, to reconnect 

relationships and to recreate our humanness.ô43   

  

Here, I turned to Matiu Ratimaôs challenge that óMǕori spirituality must remain central to the 

investigation, and so must the challenge for academics to continue to ómake spaceô for Kaupapa 

MǕori within the Academy.44 I took up this challenge acknowledging the spiritual dimensions of this 

research.   

  

Communication with the natural world and ancestors, as well as knowing that comes through 

dreams, visions and intuitions, forms an integral part of Indigenous Knowledge Research.45 It 

ensures certain tikanga are in place, are tacit, time-honoured, and experiential. Mead explains 

ñalthough this might be carried in the minds, tikanga MǕori puts that knowledge into practice and 

adds the aspects of correctness and ritual supportò.46  Observing tikanga is part of the ethic and 

exercise of kaitiakitanga (sustainability) throughout this methodology.   

  

Here, Ella Henry and Hone Pene provide a succinct explanation that has further affirmed my 

understanding and application of Kaupapa MǕori methodologies:  

  

Kaupapa MǕori is both a set of philosophical beliefs and a set of social practices (tikanga).  

These are founded on the collective (whanaungatanga) interdependence between and  

 
42 Leonie Pihama, Sarah-Jane Tiakiwai, and Kim Southey."Kaupapa rangahau: A reader. A collection of readings from the 
Kaupapa Rangahau workshops series, Te Kotahi Research Institute, (2015). 
43 Smith, 2012.   
44 Matiu Ratima,"Making space for Kaupapa MǕori Within the Academy." MAI Review LW 1.1 (2008): 3. 
45 Polly Walker, "Journeys around the Medicine Wheel: A story of Indigenous research in a Western University," The 
Australian Journal of Indigenous Education, 29, no. 2 (2001): 18-21. 
46 Mead (2003) p.7 
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among humankind (kotahitanga), a sacred relationship to the ógodsô and the cosmos 

(wairuatanga), and acknowledgement that humans are guardians of the environment 

(kaitiakitanga), combining in the interconnection between mind, body and spirit. Taken 

together, these ethics inform traditional MǕori ontology and assumptions about human 

nature; that is, ówhat is realô for MǕori.47  

  

 

Kaitiakitanga is practised through tikanga and maintained through tapu/noa (equilibrium) that focus 

on conserving and protecting the value of the plant harakeke and support community 

development.48  

  

   

 
47 Ella Henry and Pene Hone, "Kaupapa Maori: Locating Indigenous Ontology, Epistemology and Methodology in the 
Academy." Organization, 8.2 (2001): 234-242. 
48 The environmental benefits reduce greenhouse gasses while conserving resources for a high-performance apparel. 
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Design Practice - Fibre to Product  

  

Fibre to Yarn to Textile Interfaces  
  

 

  

  
2.7.  Creative Mind-mapping design process.  

 

 

A guide to muka yarn fabrication (Tahi-Waru)  
  

Characteristics of spun yarns/mechanical process  

The process of textile spinning entails twisting strands of fibres together. Although this simple 

principle of twisting together strands has been mechanised and industrialised, traditional 

handspinning fibres with the aid of a spinning wheel is still widely practiced. The fibre is 

rhythmically drawn out, twisted together, then spooled onto a bobbin. The grouping of fibre 

filaments, with the addition of a twist, creates yarns that change depending on what raw material is 
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utilised. Factors that impact the end product of yarn include the length of fibres and their quantity, 

along with the degree of twist.  

  

A thicker yarn may be created if desired by spinning multiple fibres or yarn together which is a 

process called plying. The quality of the muka knit structure is greatly dependent upon the process 

before it meets digital technology. Yarn must be twisted strong enough to glide and handle any 

resistance caused throughout the mechanical digital stage. A breakage in yarn during knitting 

(particularly a hole or a barré) can damage the entire garment.   

  

I found that to make a textile fabric, a continuous yarn, three key skill sets are required, with 

mastery of weaving, a spinning and digital. One is not greater than the other. They are all equally 

important and hold value in the overall cloth. Pat Old, a master weaver and spinner from Tauranga, 

was the only person I could find that had successfully spun muka for hand applications.  She was 

the keystone in catapulting my research forward.   

  

Pat graciously shared her technique which follows a similar process to European flax and kindly 

donated samples of her muka thread with a small bundle of prepped fibre to get me on my way.  

The fibre was harvested from her own PǕ Harakeke outside her home.  To receive such a gift is 

special to traditional weavers as there is a mutual understanding and appreciation of the laborious 

process and time required to produce such items.  

  

From here, Elsa Lam (Master Spinner) from Auckland was wonderful in supporting me through the 

beginning stages of spinning and together spun about 5m of thread using Pats technique to test 

through the knitting machine. Unfortunately, the yarn kept snapping through the machine tensions 

and the test failed. This is when I had an epiphany and realised my end design application has a 

different purpose and would require something new. I needed a continuous yarn that was strong 

enough to withhold the mechanics of technology and smooth and fine enough to glide through the 

needle heads without snapping them. The challenge with plant fibres is the inconsistency in 

achieving a fine thread without the fibres sticking out and catching. The fibre has variations 

throughout and can be brittle.  

 

This is when I decided to apply my cultural knowledge with science to discover solutions in 

understanding developing muka in a new way in cohesion with the digital world around us.  

Additional analysis of microscopic images of the tissues permit to study the correlation 

between this elastic and ultrasonic tissues properties and main microscopic features 
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like cell size and cell wall thickness, which are determined by the different function of 

these tissues.49  

  

 

 

2.8. Light micrograph of a section through part of a leaf of Phormium tenax. Source, Biological Sciences, 
Figure 1. King & Vincent, 1996.  

 

 

 

This made me think of the different functions needed to process a yarn through the knitting 

machine.  Understanding the basic technicalities of knitting code and mechanics of the technology 

was important to finding what the thread needed to glide through successfully.    

  

Commercial knitting technology requires, 1.  the thread needs to be thin enough to go through the 

multipile needle heads and 2. strong enough to with-hold the tensions at rapid speed.   

  

The elastic modulus50 tested in this paper was important in understanding the plant on a micro level 

to understand what the machine required.  Understanding the science behind the leaves helped me 

find the solutions to the challenges behind this technique.  Has this been attempted before or 

failed?   

  

 
49 M Farinas and T Alvarez-Arenas, ñUltrasonic Assessment of the Elastic Functional Design of Component Tissues of 
Phormium Tenax Leaves,ò Journal of the Mechanical Behavior of Biomedical Materials 39 (2019) 304ï15. Accessed 
September 17. doi:10.1016/j.jmbbm.2014.07.018. 
50 This is simply the ratio between stress and strain. Tensile elasticity is defined as the ratio of tensile stress to tensile 
strain and is often referred to simply as the elastic modulus. 
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The following sub-chapters Tahi (One) through to Waru (Eight), provide descriptive text accompanied with 

visual images in the Appendices to further demonstrate this model.  This process illuminates various 

intricacies of experimental key understandings required throughout each stage to produce a high quality 

continuous muka yarn.  

 

 

 

Tahi (one) Harvesting harakeke  

  

 

  
2.9.  Preparing the harakeke.  

  

 

When harvesting, harakeke tikanga (customary practices)51 is used to re-connect one with whenua 

(land) and to ensure respect towards the sacredness of this life-giving plant.  These are based on a 

spiritual view pertaining of the natural world and can vary between Maori iwi, hapȊ and rohe.  The 

weaver observes the appropriate customary practices pertaining to harakeke, specifically when 

harvesting and on completion of the final artefact.  

 

The techniques employed for raranga used to this day in contemporary and traditional 
works are customary taonga (gifts) that are passed from generation to generation and  
again relate to the wharenui.52 
 

 

 
51 D Campbell, ñWeaving the Skinò (2005). 
52 Ibid., 2005. P, 13. 
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One example of harakeke tikanga I learnt and practice is quietly offering a karakia (prayer) of 

gratitude, respect and reverance before any cutting begins.  It is a duality of the mind many 

weavers enter to link past and present with best practice moving forward when partaking of the 

plant in any art-form.  It becomes a powerful communication system that allows me to visually see 

creative ways in my practise and how I can further apply them tangibly to my daily experiences.   

 

In saying this maintaining the traditions of raranga does not impose any restrictions  
on the evolution of the processes, but rather it serves to elevate the exploration and  
innovation of the present day weaver.53 
   

 

Weaver and Artist, Ema Lyon (Auckland) was the catalyst in gently helping me reconnect with toi 

raranga.  I quietly observed while I slowly built confidence as Ema attentively spent time teaching 

me how to harvest, extract and transplant harakeke all from her own special urban PǕ Harakeke. 

The leaf is physically removed by hand from the outer base layers of the mature (grandparents) 

leaves, ensuring the continual life of the mother plant. Only older leaves are harvested leaving the 

younger middle three shoots untouched, to further grow. Ema was my inspiration behind having 

the confidence to start harvesting my own.  

 

 

 
53 Ibid., 2005. P, 18. 

 

3. Harakeke tikanga.  Offering of karakia before harvest. 
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3.1.  Harvesting and Prepping Harakeke for extraction. 
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Rua (Two) Haro - extracting muka fibre  

  

  

3.2.  Extraction set-up.  

  
MǕori traditionally extracted muka from the harakeke leaf using a raw mussel shell which is still 

considered to be the most efficient way of producing the highest quality of fibre. I applied this 

technique to my extraction of muka. As in all fibres, there are different qualities of muka.  Some is 

finer, some is coarser. There are also colour variations between leaves and these differences 

become more conspicuous after the muka has been spun into yarn.  Fibre constituents found 

inside the leaf such as pectin, hemicellulose and waxes; are extracted using MǕori haro in the 

extraction process.     

Different sections of the leaf are occupied by different tissues having different 
morphologies and features that are related with the different functions that these 
different tissues play in the leafésheath cells seems to be, from the mechanical point 
of view, a transition layer to efficiently connect the soft spongy mesophyll and the 
hard vascular bundle and to ensure leaf mechanical integrity in spite of the large 
deformations that can take place in the leaf produced during water content 
fluctuations. 54 

  

These properties enhance the muka fibres properties and is what gives the leaf its superior 

strength, shine and flexible smooth exterior.  This bonding that is extracted is what will need to be 

replaced at spinning process to meet the technology requirements. This made me think of the leaf 

epidermis qualities that align with the machine purpose, which are properties extracted to expose 

the muka. Understanding how to approach replacing the layers extracted between the muka  

 
54 M Farinas, and T Alvarez-Arenas, 2019. 
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fibres that hold them together as a whole, initiated my first steps towards fabricating a binding 

agent to restore these properties the leaf epidermis provides. These qualities are needed to allow 

for a smooth process through the knitting technology.  

  

After stripping, each bundle of muka, it is then knotted at the root end which keeps the fibres from 

becoming tangled between the stages it is prepared and spun. This is one of various methods 

explored for its efficiency in processing. I found that extracting muka then knotting the ends; 1: 

provided a faster process at the next step of the technique resulting in a superior quality of yarn, 2: 

created easier handling of fibres between stages and 3: storage of the bundles of fibre did not 

require special care of having to keep the fibres from rolling up on itself.  

 

 

 

 

 

 

 

 

  
  

  
3.3.  Extracting the leaf epidermis using a mussel shell to expose the muka fibres inside. 
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Toru (Three) Drying the muka fibre  

  

 

  

  

3.4.  Drying muka laid straight.  

  
 

 

The still damp fibre is laid straight on a mat or flat surface to dry over-night. Brushing muka wet will 

tear and cause breakage to the fibre properties. During this drying stage, muka will naturally dry 

and curl in a Z direction onto itself. I experimented with two different drying methods.  Pat Old dries 

muka straight, weighted down with wooden rods which works well.  As I travelled a lot conducting 

this field research I turned my art drawing board into a portable drying station that is easy to 

transport.  It is lined with double sided tape, roughly 5cm apart to adhere the muka as it dries.    

 

 

 



41  

  
  

  

  

               3.5. Fibre twisting on itself as it drys.        3.6. Drying bundles of muka. (un-knotted) 

 

 

As this technique has developed, I have found keeping the thicker ends of the fibre together by 

adding a knot prevents excessive fibre loss between processes.  This keeps the fibres together 

within a big bundle which can then be untangled easier when combed later on. Drying muka flat 

weighted with wooden rods (Pat Old technique) or double-sided tape (exploratory) is to encourage 

the fibres to set straight to exercise minimal fibre loss. Drying the bundles of fibre removes trapped 

air between fibre cells before testing.55  

  

     

 3.7. Portable drying box & rods.  3.8. Straight set drying using double-sided tape.  

 
55 T Le and K Pickering, ñThe Potential of Harakeke Fibre as Reinforcement in Polymer Matrix Composites Including 
Modelling of Long Harakeke Fibre Composite Strength,ò Composites, Part A 76, (2015). 44-53. 
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3.9.  Using various drying methods to suit harvesting locations. 
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Wha (Four) Combing then wave-setting muka  

  

  

4. Combed ósilk likeô muka fibres.  

  

  

Combing the fibre  

  

Muka fibre is soft, lustrous, and flexible when delicately combed through.  The separated fibres are 

combed using a hand carder which have small rows of steel set in a wooden base that splits and 

buffs the fibres while taking out the shorter ótowô56 fibres from the mix. I take a handful of fibres by 

the root ends and gently pull down and flip just the very tips of the fibres onto the carder. Pulling 

the fibres down into the steel teeth will damage the fibres causing unnecessary wastage.    

  

A breakthrough in my research came in an unexpected moment. One day, as I sat brushing my 

daughterôs beautiful long brown curls, my mind drifted towards the memory of my Grandmother 

and Mother caring for me as a child in the same manner. As I slowly learnt to build a gentle touch 

to combing, my mind was processing in the background what treatments we require ourselves to 

restore natural balance to our own damaged hair. I had a striking realisation of how sacred (tapu) 

hair is in MǕori tradition, then made the connection between caring for the harakeke fibre and 

 
56 A ôtowô is a short or broken coarse fibres removed during the processing of plant fibres like muka, flax, hemp, or jute. 
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human hair. Hirini Moko Mead discusses in detail the tikanga of hair57 as it pertains to protecting 

oneôs personal tapu and hauora (well-being).  This is further discussed throughout the research.  

  

I gradually learnt how to draw the fibres lightly across the top of the steel comb and work my way 

up the centre of the fibres and reverse. The idea is to consider brushing someone elseôs hair. You 

need to cultivate a tender restraint to prevent the fibres tangling, yet a flexible grip in motion to help 

pull through any that may need a slight tug. Sweeping the fibres through the comb takes refined 

care to avoid damaging the muka. The knot-end may be removed here and reversed for combing 

lightly from root tips to center. Left over short fibres (tow) can be repurposed into other functional 

uses.  

  

  

4.1.  Excess fibre from combing that can be repurposed  

  

Wave Set  

Because of the smooth surface, muka can sometimes have a lack in cohesion of fibres which can 

make it difficult to spin.  I came across a New Zealand National Film Unit documentary called NZ 

Flax from 1950 that shows how muka fibre was processed during the New Zealand flax trade.58  A 

quick mention of setting a wave into the fibre alerted me to implement that here.  

  

 
57 Mead, H, M. Tikanga MǕori (revised edition). Living By Maori Values. Wellington: Huia Publishers, 2016 
58 http://www.MǕoritube.co.nz/how-to-and-diy/new-zealand-flax-1950-archives-film/. Fibre given a wave set. The 
documentary is also an example of the misnaming of harakeke: óThis film takes a look at the harvesting and milling of New 
Zealand flax ï New Zealandôs oldest industry. New Zealand flax is one of the countryôs most distinctive native plants.ô   
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Because the fibres are long, the muka requires special handling to keep the fibres organised and 

avoid tangling during spinning and processing. I found an old home crimping iron and set waves 

into the fibres as if you would your own hair.  I found this not only made the fibres easier to handle 

but it also kept the fibres from tangling on the distaff.  I also discovered this simple method allowed 

me to be able to pick up fewer fibres between my fingers consistent for a finer yarn to be spun thin. 

I later found research in surface modification of Milkweed fibres to understand my own findings. 

Testing was made on milkweed fibre surfaces with a chemical modification of alkali treatment 

which produced structural differences between the fibre surfaces after treatment.  The results 

found the presence of convolutions along the fibre showed an increase of fibre friction.  They 

concluded the test improved the Milkweed fibresô spinability.59 

 

 

   

   

4.2.  NZ Flax Industry (1950)  Wave setting. 

 

 

 

 

 

- Bundles of combed muka. 

Removing the pectin(epidermis of 

the leaf) before spinning begins.    

 

 

 

- Exploring the efficiency of this 

technique was very important to me  

across every step made.  It needed to 

meet real day to day operational  

targets that could service many while 

utilising tools and resources in new 

ways. It was also challenged to be 

adaptable to shift with location and its 

environments. 

 
59 Sanaz Hassanzadeh and Hasani Hossein, 2019. 
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4.3.  Exploring different techniques of combing the extracted fibres. 
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Rima (Five) Spinning set-up and preparation  

 

Dressing the distaff60 

Muka fiber can be a little challenging to work with at first for any beginner.  It is important to take 

the time with setup and preparation to allow a smooth process moving forward. Following common 

flax spinning preparations, a distaff was utilised for single fibre pull-through when wet spinning. I 

made a simple cone attached to a long vertical pole that sits beside my spinning wheel from which 

the fibres are hung. This helps keep the fibres organised and prevents them getting tangled. The 

goal is to separate the fibres so there are no clumps, and to arrange them in thin layers that can 

draft smoothly and continuously with an even consistency. The fibres are then spread on a table, 

into a series of very thin layers, criss-crossing them like a spiderôs web and fanning them out from 

the knot root end.  I then wrap the fan loosely around a distaff and tie a piece of fine ribbon around 

to keep the fibres in place.  Other methods tested involved a strip of double sided mounted tape on 

the wall side to act as a distaff.  Other tests involved multiple ways of using brown rice to act as a 

weight to keep fibre while spinning.  

  

   

4.4. Exploratory practise. 

Å Demonstrated above are methods explored to suit my learning in spinning.  Implementing rice 
acted as a weight and aided the spinning process by decreasing fibers from becoming an 
entanglement and going back on itself.  This further enabled me to pick up fewer fibres for a finner 
continuous thread. 

 
60 A distaff is a tool designed to hold the unspun fibres and keep them from becoming tangled.  It is used to make the 
spinning process easier. 
























































































