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Abstract
Sir Hirini Moko Mead’s Five Tests framework helps identify a te ao Māori response to contemporary 
challenges. One such issue that Mead confronted, more than two decades ago, was genetic modification. 
We applied Mead’s precedent test to a genetic technology under development in Aotearoa New Zealand 
called single-sex offspring selection (SSOS). Single-sex offspring selection aims to control rat populations 
that harm native species either by producing primarily male litters or, by rendering females infertile, 
through a gene drive. We sought precedents for sex selection of offspring and causing infertility in Māori 
tradition by surveying whakataukī and 19th- and 20th-century written secondary sources containing 
mātauranga Māori. The search revealed examples of parents choosing the sex of their future children 
and of causing infertility in women and in kurī, indicating that the underlying concepts of SSOS’s control 
methods are not entirely new to te ao Māori, even if the delivery mechanism is. The precedent test 
invites us to learn about and reconnect with ancestral practice, helps to conceptualise and understand 
the issue at hand, and helps form a Māori response to complex novel technologies.
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Introduction
In 2003, Sir Hirini Moko Mead described 
contemporary, contentious issues such as genetic 
modification and xenotransplantation as “ngā ahi 
e ngiha mai nei: the fires that flare up” (Mead, 
2003, p. 335). The “ahi” of genetic modification 
has been burning in Aotearoa New Zealand since 

the 1990s (Brankin, 2021; C. Smith, 2006), forcing 
Māori across the country to grapple with its poten-
tial effects on whakapapa (Reynolds, 2007), mauri 
(Roberts & Fairweather, 2004), tapu (Satterfield 
et al., 2005), kaitiakitanga, and rangatiratanga 
(Cram, 2005). Genetic modification can either 
support or damage these values (Durie, 2004; 
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Hudson et al., 2019), depending on who controls 
it, who benefits, and how it is used (Durie, 2004; 
King-Hunt, 2023; Roberts & Fairweather, 2004).

Mead’s (2003) statement that “the current 
debate on genetic modification is a matter of some 
concern” (p. 343) remains true over 20 years later 
as advancements in gene editing enable genetic 
modification to flare up in new forms, such as 
in pest control (Dearden et al., 2018; McFarlane 
et al., 2023). Gene editing is a type of genetic 
modification that allows scientists to alter DNA 
more precisely and efficiently than was possible 
with earlier forms of genetic modification (Wang 
& Doudna, 2023), and it has been proposed as a 
possible method to reduce the fertility of invasive 
species (Royal Society Te Apārangi, 2019). Further 
fuelling the fire is the overhaul and relaxation of 
Aotearoa’s gene technology regulation, which 
will make it easier to release genetically modified 
or edited organisms outside of the laboratory 
(Collins, 2024; New Zealand Parliament, 2024). 
The rekindled fire of genetic modification cannot 
be put out—only responded to.

It is important that Māori are able to make 
informed decisions on new forms of genetic modi-
fication by “engag[ing] with tikanga Māori and 
its knowledge base, mātauranga Māori” (Mead, 
2003, p. 335). Mead (2003) provides a framework 
to help with this by describing five tests that can 
be used to form “a Māori viewpoint, or a Māori 
position” (p. 336) on ngā ahi e ngiha mai nei: 
the tapu aspect, the mauri aspect, the take-utu-
ea test, the precedent aspect, and the principles 
aspect. Mauri, tapu, and other tikanga Māori 
principles have been discussed in the context of 
genetic modification across the literature (e.g., 
Hudson et al., 2019; Roberts & Fairweather, 
2004; Satterfield et al., 2005) and take-utu-ea 
used for biotechnological pest control has been 
discussed by Palmer et al. (2020). We chose to 
focus on the precedent aspect (hereafter precedent 
test) as it remains an area not yet thoroughly 
examined in the literature in the context of genetic 
modification, and because out of the five tests, it is 
most suited for literature-based research.

Of the precedent test, Mead (2003) writes:

When confronted with a new “fire” an obvious 
response is to look for precedents in the culture. Is 
there some event in our traditions that might help 
us understand the issue and help frame a response 
to it? …. from a Māori perspective the question is 
whether there is a whakapapa to which the new 
event can be linked, or whether there is a tauira, or 
model, in our traditions. (pp. 343–344)

A whakapapa in this context could be thought 
of as a kind of conceptual genealogy (Royal, 
1998). While ahi-like genetic modifications may 
appear to be entirely new, they are built upon 
established ideas, values, and practices that have 
been developed over centuries (Munn, 2024). The 
precedent test directs us to search our culture and 
traditions for relevant tauira of mātauranga and 
tikanga Māori which can aid in understanding 
ngā ahi e ngiha mai nei. Traditions might also 
reveal how the ideas underpinning the issue under 
consideration have been approached by tūpuna, 
providing precedents for how one can respond to 
them in new contexts (Mead, 2003; Munn, 2024).

The whakataukī “titiro ki muri kia whakatika 
a mua (look to the past to proceed into the future)” 
(Riley, 2020, p. 821) illustrates the essence of 
the precedent test, which is flexible and can be 
applied to many different contemporary challenges 
in different ways. This versatility can be seen in 
the wide range of issues the precedent test has 
been used or suggested for, like invertebrate pest 
control (Mercier et al., 2022), artificial intelligence 
(Munn, 2024), pre-birth genetic testing (Henaghan 
& Tipene-Matua, 2006), representation of iwi 
members outside their tribal area (Carter, 2006), 
library collection policies (Banks, 2023), and data 
sovereignty (Taiuru, 2023).

Pest control
Taonga species and the ecosystems they are a part 
of are foundational to Māori culture, identity, 
and practices (Mead, 2003). Introduced animal 
pests in Aotearoa, such as mammalian predators 
and Vespula wasps, harm native biodiversity by 
competing with and directly preying and feeding on 
taonga species (Brockerhoff et al., 2010; Goldson 
et al., 2015; Innes et al., 2010). For Māori, who 
have an inherited responsibility to care for the 
environment, the issue of pests and their control 
is of significant concern. Māori rangatiratanga 
over whenua and taonga, guaranteed to hapū by 
Te Tiriti o Waitangi, needs to be at the heart of 
addressing the threat of pests (Palmer et al., 2020).

It is important to recognise that the term pest 
is context dependent. A species that is considered 
a pest in one situation may be valued in another; 
for instance, the kiore (Pacific rat, Rattus 
exulans) introduced by Māori is both a taonga 
with whakapapa and considered an ecological 
pest (Roberts et al., 2004; Wehi et al., 2021). 
Traditionally, Māori both controlled and made 
productive use of “pesty” species, situating them 
within whakapapa and whakataukī (Mercier et 
al., 2022).
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Gene drives for pest control
In this article, we consider how Mead’s precedent 
test can be used to help understand a new genetic 
pest control tool under development in Aotearoa 
that aims to harness a gene drive. A gene drive 
uses a “selfish” gene that increases the probability 
it will be inherited by the next generation to more 
than the usual 50%, “driving” itself throughout 
the population over time until most of the popula-
tion has received the gene (Bier, 2022; Esvelt et 
al., 2014). Pest populations could be reduced over 
time using a gene drive to distort the sex ratio 
(Prowse et al., 2019; Schliekelman et al., 2005) or 
to bias the inheritance of genes linked to delete-
rious traits such as female (Gierus et al., 2022) or 
male infertility (Lester et al., 2023). In Aotearoa, 
gene drive has been suggested as a non-lethal, 
species-specific, and self-perpetuating option to 
control introduced pests such as rodents, possums, 
stoats (Dearden et al., 2018; Royal Society Te 
Apārangi, 2019), and Vespula wasps (Lester et al., 
2020) at the landscape scale.

Single-sex offspring selection (SSOS) is a gene 
drive that could control Norway rats (Rattus 
norvegicus) and ship rats (Rattus rattus), which 
were both introduced to Aotearoa during the 
European contact period and are significant 
contributors to the decline of native species 
(Bell et al., 2016; Russell & Innes, 2021). Kiore, 
due to their status as a taonga for some iwi and 
current limited distribution in Aotearoa, are not 
a target of SSOS. Single-sex offspring selection 
was under early laboratory development at 
AgResearch Limited in 2022–2025 as part of the 
Tactical Genetic Control of Rats (TGCR) project, 
coordinated and funded by Genomics Aotearoa 
and Predator Free 2050 Limited. Our research 
falls under the TGCR project and contributes to 
its aim of understanding how mātauranga Māori 
applies to genetic predator control.

Single-sex offspring selection aims to reduce the 
rat population over generations by distorting the 
sex ratio in favour of males. A secondary option 
is to render 50% of females infertile. Over time, 
both approaches should result in the number of 
reproductive females dropping, leading to popula-
tion decline or even eradication (McFarlane et al., 
2018; Schliekelman et al., 2005).

In the main approach, SSOS would distort 
the sex ratio by manipulating the process of sex 
determination, which in rats, humans, and other 
mammals is controlled by the X and Y chromo-
somes. During reproduction, the mother (XX) 
contributes a single X chromosome through her 
egg, while the father (XY) contributes either an 

X or a Y chromosome through his sperm. There 
is an equal chance that the offspring will be male 
(XY) or female (XX) under normal Mendelian 
inheritance.

Single-sex offspring selection would change the 
inheritance rules in favour of male offspring by 
using gene editing to artificially combine the rat 
Y chromosome with a natural gene drive in mice 
called the t-haplotype. The t-haplotype makes 
sperm carrying it and anything linked to it to 
move faster than non-carrier sperm in the race to 
fertilise eggs (Bauer et al., 2005; Lindholm et al., 
2016). In linking the t-haplotype to the Y chromo-
some, SSOS would increase the percentage of eggs 
fertilised by Y chromosome–bearing sperm to over 
50% and potentially up to 99%, ensuring most 
offspring are male. Those males, having inherited 
the t-haplotype with the Y chromosome, would 
then father primarily male offspring through the 
same mechanism.

For the few females that an SSOS male might 
father, a potential contingency considered under 
the TGCR project is to use gene editing to knock 
out, or disable, the female fertility gene Nobox. 
Half of the few female rats fathered by SSOS 
males would carry two copies of this knockout 
gene under Mendelian inheritance and would thus 
be infertile.

At the time the TGCR project finished in 2025, 
SSOS was in the very early stages of laboratory 
development. Years of further work would be 
needed to determine whether SSOS is scientifically 
feasible, whether its effects can be contained to 
prevent negative impacts on non-target popula-
tions overseas, and whether legislation and public 
opinion would ever enable its release (Belcher et 
al., 2024; Palmer et al., 2022). However, even if 
it is scientifically achievable, SSOS and similar 
technologies, as both a form of genetic modifica-
tion and a potential tool to mitigate the impacts of 
introduced pests on taonga species, have implica-
tions for kaitiakitanga, whakapapa, mauri, tapu, 
and rangatiratanga. We used the precedent test to 
investigate whether there are any historical tauira 
that can help in understanding and responding 
to SSOS, asking, Are there precedents for sex 
selection of offspring or causing infertility in Māori 
traditions?

Methods
Rather than being prescriptive in his description 
of the precedent test, Mead (2003) provides an 
example in the form of the question of genetic 
modification and turns to ngā kōrero tuku iho 
for precedents. Ngā kōrero tuku iho such as 
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pūrākau, whakataukī, whakapapa, and karakia 
form crucial sources of mātauranga and tikanga 
Māori and convey the actions, worldviews, soci-
etal norms, and values of tūpuna (Lee, 2009; 
Marsden & Henare, 1992; Mercier et al., 2022). 
Mead discusses pūrākau of tūpuna, like Māui, 
changing their own form or the forms of others 
to beings such as birds and mountains, as well 
as whakapapa that includes the creation of both 
biological and non-biological beings. Mead (2003) 
then links tradition with genetic modification 
through the shared idea of changing and creating 
new forms, writing, “scientists are like demigods 
who are able to create new forms of life or trans-
form one life form into another” (p. 344). By 
focusing on ideas rather than literal details, Mead 
is able to find potential precedents in tradition 
for a contemporary ahi. Mead does not specify 
whether and how one should apply precedents 
found to the issue at hand; rather, he leaves it up 
to the reader, recognising that how any of his five 
tests are used will differ depending on the person 
and their situation.

Informed by Mead’s example, we began by 
pinpointing underlying concepts in SSOS for which 
there might be precedents in ngā kōrero tuku iho. 
The primary ideas we identified underlying SSOS 
were sex selection of offspring, causing infertility, 
pest control, manipulation of inheritance prob-
abilities, perpetual change to whakapapa, and 
the crossing of genes between species. Mead’s 
precedent test has already been considered by 
Mercier et al. (2022) in the context of invertebrate 
pests and pest control. Here, we focused on sex 
selection of offspring and causing infertility, as 
these concepts underpin the two approaches of 
SSOS. We then established a set of questions to 
guide our search for precedents for these two 
concepts:

•	How were sexes in flora and fauna under-
stood in traditional Māori society?

•	Was one sex ever preferred over others in 
people or plants and animals?

•	Are there any accounts in which one sex was 
selected for in the context of reproduction?

•	Was infertility ever desired, and if so, were 
there practices to reduce or remove fertility?

We drafted a list of keywords that related to the 
above questions, adding to them as we researched. 
Below is a list of these keywords, paired when 
appropriate with the word “Māori” or species-
specific names:

Female, male, female/male child, wahine, tāne, 
women, men, gender, uha, sexes, infertile, childless, 
barren, sterile, sterilisation, castrate, conceive, 
conception, reproduction, pregnancy, birth, ferti-
lise, offspring, breed, cultivate, litter, husbandry, 
mahinga kai, kurī, Māori dog

Using the list of keywords as search terms, we 
examined written secondary sources containing 
ngā kōrero tuku iho, particularly 19th- and 
20th-century texts available in the Te Herenga 
Waka—Victoria University of Wellington library 
and online. The New Zealand Electronic Text 
Collection and early editions of The Journal of 
the Polynesian Society (JPS) were significant data-
bases. We also searched whakataukī contained in 
Mead and Grove (2003) and Riley (2020). Due 
to time, language, and knowledge constraints, we 
did not canvass sources available only in te reo 
Māori, nor non-written sources such as whakairo. 
We collated relevant information in excerpt and 
note form and used EndNote for bibliographical 
details, then analysed the gathered tikanga and 
mātauranga Māori for potential precedents for 
sex selection of offspring and causing infertility. 
We then compared the precedents to SSOS with 
context in mind.

For this research, we use a binary male–female 
framework and refer to sex and gender inter-
changeably to accommodate the comparison of 
manipulating sexes in rats with approaches to sex 
and gender recorded in ngā kōrero tuku iho. We 
acknowledge that this does not reflect the complex 
relationships between sex and gender seen in both 
te ao Pākehā and te ao Māori, nor account for 
gender diversity, which is an emerging area of 
discussion in Māori scholarship (Berryman-Kamp, 
2024).

One challenge to using the precedent test is 
the fragmented recording and loss of intergen-
erational transmission of mātauranga Māori due 
to colonisation (Mead, 2003). Often, ngā kōrero 
tuku iho survives only in the work of Eurocentric 
ethnographers, who selectively recorded and (re)
interpreted mātauranga Māori through their own 
patriarchal, reductionist, colonial lens (Pihama, 
2020; L. T. Smith, 2021). Unfortunately, the 
majority of relevant ngā kōrero tuku iho available 
to us for this research were contained in the work 
of ethnographers, particularly that of Elsdon Best, 
whose influence in today’s understandings of tradi-
tional Māori society is pervasive (Holman, 2008). 
Ethnographers such as Best diminished the mana 
of wāhine Māori (Kern, 2024; Pihama, 2020; 
Pihama et al., 2021) and imposed rigid concepts 
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of gender roles and identities (Berryman-Kamp, 
2024; Mitchell & Olsen-Reeder, 2021) onto te 
ao Māori by applying their own misogynistic 
frameworks to ngā kōrero tuku iho.

A tension thus exists in using the precedent test 
for issues where much of the available ngā kōrero 
tuku iho resides within ethnographic accounts. It is 
beyond the scope of this article to discuss in depth 
the complexities of the role ethnographic work 
plays in understanding how our tūpuna lived, but 
we note that Mead (2003) himself cites pūrākau 
and whakapapa recorded by Best in his discussion 
on the precedent test, indicating that precedents 
drawn from ethnographic work can be valuable 
if considered critically.

Results
Sex selection of offspring in flora and fauna
Birds, mammals, fish, and trees were traditionally 
perceived by Māori as possessing distinct male and 
female sexes (Beattie, 2009; Best, 1941, 1977; Mead 
& Grove, 2003, p. 237; H. W. Williams, 1906) and 
were sometimes given sex-specific names (Beattie, 
2009; Best, 1941; H. W. Williams, 1906). No 
clear precedent for sex selection of offspring was 
uncovered for flora or fauna, although a potential 
example exists in tūī. Best (1934) states that only 
male tūī, called tākaha or tute (H. W. Williams, 
1906, p. 200), were trained to talk. Young tūī were 
taken from nests for this purpose (Best, 1941), but 
as Oporo Paerata of Te Karaka told Best (1977), 
the sexes of tūī chicks were difficult to determine, 
so it is uncertain whether only male chicks were 
removed from nests or whether both sexes were 
taken and sorted when older. We were unable to 
determine whether tūī were bred in captivity in 
traditional Māori society.

Sex selection of offspring in people
The first human was created female by the atua 
in a pūrākau describing the origin of humanity. 
There are numerous versions of this pūrākau, but 
the essence is as follows: the sons of Papatūānuku 
wished to produce a mortal people that resembled 
themselves to inhabit the world. They determined 
that as they were all male, they required the uha, or 
female element, for the creation of the ira tangata 
to be successful (Best, 1923). They sought the uha 
in the 12 heavens among the female inhabitants, 
but couplings between the sons of Papatūānuku 
and female atua resulted only in offspring that 
possessed ira atua, not ira tangata. Tāne, the atua 
of forests who is usually described as the main 
seeker of the uha (Best, 1923, 1924; Hīroa, 1949; 
White, 1887), fathered many offspring in these 

attempts to produce the ira tangata (Best, 1923, 
1924).

After a long, fruitless quest, Tāne and his 
brothers realised that the uha could not be found in 
the 12 heavens. Eventually, Papatūānuku directed 
her sons to Kurawaka and told them that the uha 
required to create ira tangata could be found there 
in her fertile red soil (Tikao, 2020; White, 1887). 
From Papatūānuku’s soil, Tāne moulded a female 
human form. Tāne’s brothers contributed various 
parts of the human body, including the female 
sexual organs (Hīroa, 1949; S. P. Smith, 1922; 
White, 1887). In most accounts, it is Tāne who 
breathed life into the earth-sculpted form, and the 
woman Hine-ahu-one awakened with a sneeze as 
the first human being.

In this version of the creation of humanity, it is 
the atua who selected for sex when forming Hine-
ahu-one. Sex selection, however, did not seem to 
be restricted to atua. We found multiple examples 
of practices used by humans to select the sex of 
their future children, usually as part of fertility rites 
(termed “whakatō tamariki” by Best, 1906) to aid 
women who were struggling to conceive. Most of 
the following examples come from hapū and iwi 
of the central and eastern North Island.

Plants played a role in several conception rites 
involving sex selection. To increase fertility and 
the chances the future child would be male, during 
karakia karamū bark and leaves were held over a 
woman seeking help to conceive (Tikao, 2020). In 
another conception rite, a tohunga would cut the 
shape of a human figure into a leaf, marking sexual 
organs that matched the sex desired by the parents. 
The leaf would then be placed onto the mother’s 
torso while karakia were recited, then kept by the 
tohunga until labour, when it was placed under her 
pillow (Best, 1941, 1975). Best (1906) records a 
fertility karakia recited by a tohunga over a bunch 
of kāretu that had been handled by the woman 
requesting assistance to increase her fertility. The 
wording of the karakia differed depending on the 
desired sex. For the conception of a son, the child 
was dedicated to Tūmatauenga, while for females, 
the child was dedicated instead to Hine-te-iwaiwa.

According to Best (1906) and Tregear (1904), 
a hīnau tree at Ruatāhuna called Te Iho o Kataka 
contained the iho of the tohunga Tāne-atua’s 
daughter Kataka. Tāne-atua gave the tree the 
power to cause women to conceive (Best, 1906; 
Tregear, 1904). A wahine would embrace the tree 
on the eastern side if she wished to have a male 
child and on the western side for a female (Best, 
1906; Tregear, 1904). A tohunga would recite a 
karakia as she did so (Best, 1906). Similarly, bark 
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or twigs from the eastern branch of the tapu tree 
Te Hunahuna-a-Pou taken by the husband and 
placed under his wife before intimate activity 
resulted in a male child, while material from the 
western branch resulted in a daughter (Best, 1906). 
The association of the female element with the 
west and the male with the east is also seen in an 
opening ceremony for the kiore trapping season 
(Downes, 1926).

Mitira (1972) describes how Tonoa-ki-Aua, 
an ancestor of the hapū Te Whānau a Taupara, 
sought help from her taniwha ancestors so that 
her child would be a son, as desired by her people. 
Her tūpuna advised her to avoid contact with 
rivers entirely, and to use only special wells or 
springs for drinking and bathing. She followed 
these instructions, and as a result, she had a male 
child, who was named Tama-i-uia. Mitira (1972) 
translates this name as “a son inquired after”.

Other whakatō tamariki methods involving 
sex selection we found in our research include 
piki whenua, when a woman who wished to have 
a child of a specific sex would stand over the 
placenta of a newborn of that sex for a time (Best, 
1906; Mākereti, 1938), and the use of carved 
figures representing either a male or female child 
in fertility rites (Heuer, 1969).

Some records claim that male children were 
generally preferred over female children, as they 
would become warriors and continue their father’s 
family line (Best, 1941; Heuer, 1969; Mākereti, 
1938). A whakataukī recorded in Mead and Grove 
(2003) contains the response of Waitapu II to her 
husband Te Rangiita, who was angered she birthed 
no sons, only daughters. She replied, “He aha koa, 
kai te tuhera tonu te awa i Nukuhau … What of 
that, the river is always open at Nukuhau”, and 
went back to her people (p. 62). A further three 
whakataukī in Mead and Grove (2003) recall a 
similar situation involving Rākeiti, who faced 
the same complaints from her husband Pikiao 
(p. 292) or from her father-in-law, depending on 
the whakataukī. In the different versions of the 
narrative, either Rākeiti (p. 72) or Pikiao (p. 388) 
gave a similar response to that of Waitapu II.

Mākereti (Maggie) Papakura, a Māori 
ethnographer, commented in her book The Old 
Time Māori, “It was a great blow to a tangata 
rangatira not to have a son to carry on his kawai 
(line)” (p. 81), although she also asserts that 
children of both sexes were welcomed (Mākereti, 
1938). While Heuer (1969) states that sons were 
preferred, she also comments that daughters 
were embraced for their ability to contribute to 
alliances between iwi, while an oriori sung to a 

wooden figure representing a child by Hine-kiore, 
a childless woman left behind in war, appears to 
convey the wish for a daughter rather than a son 
(Downes, 1936).

While these records may give the impression 
that sons were generally preferred over daughters, 
it is important to recognise the influence of 
ethnographic patriarchal bias in how ngā kōrero 
tuku iho relating to gender was recorded and 
presented. Mana wāhine scholarship provides a 
counter-narrative to the ethnographic framing of 
Māori society as misogynistic, instead asserting 
the mana of wāhine (Kern, 2024; Pihama, 
2020) and highlighting how wāhine and tāne 
were considered equal and in dynamic balance 
(Sharman, 2019; Stewart, 2021). This balance 
can be seen in Papatūānuku and Ranginui, the 
ancestral parents in some traditions of all that 
exists today (Sharman, 2019; Stewart, 2021), and 
in the creation of humanity, which required both 
female and male essences; it could not be done 
with one alone (Reed & Calman, 2021; Sharman, 
2019).

Causing infertility
We discovered several instances of causing infer-
tility in tradition. In humans, karakia would be 
recited over a woman to prevent pregnancy in a 
ceremony called taupā (Best, 1914, 1975), also 
referred to as tuapa (Best, 1941; Mākereti, 1938), 
whakapā (Best, 1906) or kokoti-uru (Best, 1975, p. 
13). A stone was sometimes included to symbolise 
infertility (Best, 1941, 1975). The ceremony 
was rarely employed, according to Best (1906), 
although he states that Paora Horomata of Tūhoe 
was apparently well known for performing it. Best 
suggests that the karakia Horomata used was a 
part of Hauhauism rather than a pre-European 
rite. The ceremony as practised by Horomata 
was done when the mother was giving birth and 
involved Horomata casting blood she had passed 
into a small fire while reciting karakia (Best, 1906). 
Taupā is generally discussed in these sources as 
being used for women who had already borne 
children.

There is also a reported instance of taupā 
being used to ensure male-only descent. Huiarei 
underwent taupā to guarantee she would have no 
daughters after giving birth to her first child, her 
son Ruarangi (Best, 1914, 1975).

One example of causing infertility in animals 
was found in kurī, which were introduced to 
Aotearoa by the ancestors of Māori in the late 
14th century (Anderson & Clark, 2001). While 
information on kurī husbandry is scarce, it is 
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recorded that they were kept in villages and bred 
in captivity (Beattie, 2009; J. Williams, 2012). 
In 1920, Te Kahupuku from Nelson informed 
James Herries Beattie that male kurī pups were 
whakapoka, to “fatten them up for food” (Beattie, 
2009, p. 510). Teone Taare Tikao of Kāi Tahu also 
told Beattie that kurī were whakapoka but said it 
did not affect how kurī were to eat and that he “did 
not think [whakapoka] was an ancient custom” 
(p. 351). J. Williams (2012) states that male pups 
which exhibited favourable attributes such as fur 
length would be set aside for mating with females 
while the rest would be castrated. In contrast to 
Tikao, J. Williams (2012) asserts that whakapoka 
was a traditional practice.

Discussion
Our results indicate that the concepts of selecting 
the sex of offspring and of causing infertility 
are not foreign to te ao Māori. Sex selection of 
offspring has a whakapapa in Māori tradition that 
stretches back to the atua Tāne’s creation of the first 
human, the woman Hine-ahu-one. The multiple 
methods used by human parents to predetermine 
the sex of their future children suggest that in 
certain circumstances it was a socially acceptable 
practice that was not restricted to the domain of 
atua. Despite the importance of reproduction in 
te ao Māori (Henaghan & Tipene-Matua, 2006; 
Mākereti, 1938; Rarere, 2022), there are also 
precedents for causing infertility in the whakapoka 
of male kurī pups and the use of taupā for women 
who wished to prevent further pregnancy. Taupā 
is also referred to as kokoti-uru in Best (1975, p. 
13) and is likely the origin of the modern usage 
of kokoti-uru in medicine for sterilisation (He 
Kupenga Hao i te Reo, 2025; Moorfield, 2025).

How do these results relate to SSOS? A compar-
ison could be made between the aim of the main 
approach of SSOS to produce male offspring and 
the desire of some tūpuna to have male children. 
Parallels could also be drawn between the timing 
of sex selection in SSOS, which occurs before 
fertilisation, and the timing in examples of sex 
selection of future children in tradition, which 
usually happened before conception as part of 
fertility rites.

Considering the context of these precedents 
provides further information with which to make 
informed decisions on SSOS. As stated above, sex 
selection in people most often occurred during 
conception rites and so was tied with continuing 
whakapapa, increasing fertility, and creating new 
life. While the sex selection approach of SSOS does 
not seek to impact the fertility of individuals, it 

does aim to reduce the reproductive success of the 
rat population, and thus its abundance, over time. 
However, reducing the rat population will in turn 
protect the mauri and whakapapa of some taonga 
species, such as tīeke. In relation to precedents for 
causing infertility, it is important to recognise that 
taupā is usually discussed in the context of women 
who have already continued their whakapapa 
by having children and want no more, whereas 
the infertility approach of SSOS would prevent 
female rats or pests from being able to reproduce 
at all. Whakapoka of male kurī pups presumably 
occurred before they fathered pups themselves and 
so may be a clearer precedent.

We did not discover any clear examples in 
tradition of Māori predetermining the sex of plant 
or animal offspring. The lack of clear precedent 
in animals prompts the question, Can the cases 
of sex selection and causing infertility in human 
ancestors be a tauira for introduced European 
animals? Likewise, can the castration of male 
kurī pups be a model for the rendering of female 
rats infertile from birth? These questions and the 
contextual nature of our examples of sex selection 
and causing infertility in Māori tradition underline 
the complexity of using tauira from the past as 
precedents to inform present issues.

The precedent test does not provide a singular, 
definitive response to the issue under considera-
tion. While there are tauira in tradition for the 
sex selection of offspring and causing infertility, 
key elements of SSOS, it cannot be said that these 
form a precedent for SSOS itself, as this tech-
nology and its underlying concepts have their own 
unique context. How our results might be used 
to understand and respond to SSOS, and indeed 
what precedents are uncovered in the first place, 
will differ depending on the individual, whānau, 
or group, shaped by their own values and what 
mātauranga they have access to. We have presented 
these results indicating that traditional Māori 
society did practise sex selection of offspring and 
cause infertility in certain contexts as an example 
of how the precedent test can be applied to contem-
porary challenges and as a resource to be used 
alongside other information when evaluating and 
forming a Māori perspective on SSOS and similar 
genetic technologies that might arise in the future.

An interesting aspect of Mead’s (2003) discus-
sion on genetic modification is his focus on the 
creation aspects of the technology rather than on 
the risks:

Genetic [modification] is concerned with the 
creation of new elements or new characteristics in 



USING MEAD’S “FIVE TESTS” PRECEDENT APPROACH FOR GENETIC CONTROL OF RATS 133

MAI JOURNAL  VOLUME 15, ISSUE 1, 2026

existing life forms. The sorts of changes scientists 
are bringing about through the utilising of genes 
from other life forms could result one day in the 
creation of new life forms. (p. 344)

If successful, SSOS would create a new form of 
rat and eventually a new form of our environ-
ment where taonga species are less threatened 
by rats. What could be achieved if we approach 
the ahi of genetic modification and of pests not 
through a lens of destruction but through a lens 
of creation, kaitiakitanga, and tikanga? Mead’s 
emphasis on creation invites us to move from a 
risk and destruction-based assessment of genetic 
modification to a more holistic view of the implica-
tions of genetic modification for our tikanga. Durie 
(2004) suggests moving the debate on genetic 
modification from a risk paradigm to a paradigm 
of potential, in which the “essential question is not 
so much whether Māori values will be compro-
mised by [genetic modification] research, but how 
Māori values and concepts can provide a basis for 
assessing the relevance and potential benefits of 
research” (p. 24). From this perspective, the ahi 
of genetic technologies like SSOS presents not only 
a challenge but also an opportunity to “sharpen” 
our tikanga in new contexts (Mead, 2003, p. 335).

Conclusion
At first glance, SSOS appears to be completely 
foreign to te ao Māori, concerned as it is with 
reducing the number of pest rats by permanently 
altering their DNA and combining it with genes 
of another pest species, mice. By applying Mead’s 
precedent test to SSOS, we discovered that while 
SSOS might be novel, the ideas of sex selection 
of offspring and causing infertility underpinning 
its two approaches to controlling pests are not. 
Analysing ngā kōrero tuku iho led us to examples 
in traditional Māori society of sex selection of 
future children, the use of taupā for women who 
wished to prevent further pregnancy, and whaka-
poka of male kurī pups. Considering the context of 
the precedents and the similarities and differences 
between them and SSOS created the opportunity 
to more deeply examine SSOS. While our examples 
of sex selection and causing infertility in tradition 
do not form precedents for SSOS itself, they do 
illustrate that even the most novel technologies do 
not spring from nothing; rather, their underlying 
ideas have a whakapapa that we can investigate 
to further our understanding.

The ongoing change from a precautionary to 
enabling regulatory environment for gene tech-
nologies, coupled with the approaching Predator 

Free 2050 deadline, make it more likely that SSOS 
and similar gene technologies could one day be 
fully developed and considered for environmental 
release in Aotearoa. Discourse on gene technologies 
is often future-focused and dominated by scientific 
and economic considerations but, as Māori, we 
cannot make decisions based only on informa-
tion from te ao Pākehā. It is crucial that if the 
question of trialling or releasing SSOS or other 
gene technologies is posed in the future, Māori are 
“in front and influential” (Brankin, 2021, p. 55) 
and able to respond in ways that are shaped by and 
reflect our own mātauranga, values, and aspira-
tions, not only those of others. Mead’s precedent 
test offers us a versatile framework to assess and 
understand complex technologies from our own 
worldview, ensuring we are better able to exercise 
our rangatiratanga in the face of the ahi of gene 
technology at our doorstep.

Glossary
ahi fire, issue, opportunity

Aotearoa New Zealand

atua ancestor with continuing 
influence, god

hapū kinship group, clan

hīnau Elaeocarpus dentatus

Hine-ahu-one the first human and first 
woman

Hine-te-iwaiwa atua of weaving and 
childbirth

iho umbilical cord

ira atua supernatural life

ira tangata human essence

iwi extended kinship group, 
place-specific tribe

Kāi Tahu Ngāi Tahu, an iwi of the 
South Island

kaitiakitanga guardianship

karakia incantation, to recite 
ritual chants

karamū Coprosma robusta

kāretu Hierochloe redolens

kiore Pacific rat, Rattus exulans

kokoti-uru a traditional rite to 
prevent pregnancy

kurī Māori dog, Polynesian 
dog

mahinga kai garden

mana prestige, status, authority, 
influence, integrity; 
honour, respect
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mātauranga Māori Māori knowledge, 
wisdom, ways of knowing

mauri energy, life force

ngā ahi e ngiha mai nei the fires that flare up; 
contemporary issues that 
challenge Māori values 
and thinking

ngā kōrero tuku iho traditions, oral history

oriori lullaby

Papatūānuku atua of the earth, Mother 
Earth

piki to stand

pūrākau narrative, story

rangatira a Māori leader

rangatiratanga self-determination

tākaha male tūī

take-utu-ea principle of cause, 
reciprocation, balance

Tāne atua of the forests

tāne male, man

tangata human, individual

taniwha water spirit

taonga cultural treasure, resource

tapu sacred, state of restriction

tauira model, precedent

taupā a traditional rite to 
prevent pregnancy

te ao Māori the Māori world(view)

te ao Pākehā the Western world(view)

Te Tiriti o Waitangi the Treaty of Waitangi

Te Whānau a Taupara a hapū of the Gisborne 
iwi Te Aitanga a Māhaki

tīeke saddleback, Philesturnus 
rufusater and 
Philesturnus carunculatus

tikanga protocols, customs

tohunga skilled person; expert

tuapa a traditional rite to 
prevent pregnancy

Tūhoe an iwi of the Bay of 
Plenty

tūī tui, Prosthemadera 
novaeseelandiae

Tūmatauenga atua of war and humans

tūpuna ancestors

tute male tūī

uha uwha, female element

wahine woman, female

wāhine women, females

whakairo carving

whakapā a traditional rite to 
prevent pregnancy

whakapapa genealogy, folk taxonomy

whakapoka castration, to castrate

whakataukī ancestral saying, proverb

whakatō tamariki lit. “child implanting”, 
a ceremony to help a 
woman conceive

whānau family

whenua placenta, land
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