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ABSTRACT

Context. Traditional Ecological Knowledge (TEK) is lost due to the increase of urbanisation, and the
lack of transfer of this knowledge to younger generations. Aims. The aim of this study was to
examine the TEK of the Koiari Indigenous People of Central Province, Papua New Guinea (PNG)
concerning the Vanate (Paradisaea raggiana), which is the national bird of PNG. Methods. We used
the mixed methods research methodology, specifically the convergent parallel mixed method
design with a questionnaire. Forty eight interviews were conducted with respondents aged
17-83 years of age, from the villages of loribaiwa, Agulogo, Manari, and Efogi along the Kokoda Track.
We collected information on the birds’ language name, habitat, abundance, and conservation status.
Results. There was high linguistic diversity in names used for Birds of Paradise (BOPs). The common
generic name for ‘bird’ is Ugu, and for the Paradisaea raggiana, it is the Vanate. Ten species of BOPs
were reported by respondents to occur in the area. Respondents identified lowland wet and lower
montane wet forests as habitats for the Vanate. In terms of conservation status, most locals (52%)
said the Vanate was hunted opportunistically. Most respondents (40%) stated that the Vanate was
increasing in abundance due to a reduction in disturbance, and less hunting. Conclusion. The Akaike
Information Criterion (AIC) value showed that the most parsimonious model for Vanate abundance
was locals who hunt and type of weapons (traditional) are the most parsimonious predictors of
predicted abundance of the Vanate.

Keywords: abundance, biocultural conservation, biocultural knowledge, culturally significant
species, decolonise, human rights, Koiari Indigenous People, Traditional Environmental Knowledge.

Introduction

Traditional Ecological Knowledge (TEK), or indigenous science (Whyte et al. 2016), is
defined as the accrued volume of knowledge, practice, and belief, advanced by adaptive
means and passed down through generations by cultural conveyance (Martin et al. 2010;
Gomez-Baggethun et al. 2013; Michalos 2014). TEK has shaped people and their
environment. This includes forming belief systems, customs, and has connected people to
their environment (Moller et al. 2004; Martin et al. 2010; Si 2016). TEK can strengthen
community resilience by responding to stressors of environmental change, and TEK should
always be considered when planning for sustainable resource management (Martin et al.
2010). With cultural and biological diversity closely linked (Pretty et al. 2009), and the
strength of that link fast disappearing as a result of habitat loss and rapid development
(Shearman and Bryan 2011; Baker et al. 2014), it is imperative that TEK be preserved.
Along with land ownership as an inherent right based on association by genealogy, TEK
is passed down through generations. This has given Indigenous People rights to conserve
their land, biological resources (i.e. animals and plants), traditions, and cultures.
Indigenous People occupy 22% of the world’s land surface (usually in the tropics where
biodiversity thrives) (Garnett et al. 2018), and plays a substantial role in species conserva-
tion and management. Indigenous People constitute about 5% of the world’s population,
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account for 15% of the world’s poor (Maffi and Woodley
2010), and protect 22% of the Earth’s surface with 80% of
planetary biodiversity (International Labour Office 2017).

With the ongoing loss of TEK, there is consensus amongst
some scientists for a standard definition of threats to TEK, and
conservation actions that prevent TEK degradation and the
consequent effects on biodiversity conservation planning
(Tang and Gavin 2016). There are six defined threats to TEK
that are applicable in this context and to varying degrees: (1)
loss of pathways of TEK transmission; (2) reduction in
traditional livelihood practices; (3) weakening of traditional
religion and beliefs; (4) loss of environment and natural
resources; (5) diminished traditional rights; and (6) displacement
of traditional institutions (Tang and Gavin 2016).

In areas where Indigenous People hold ownership to
customary land, which is widespread in PNG (Weiner and
Glaskin 2007) and Melanesia (McDonnell et al. 2017), rarely
do the successes of conservation management depend solely
upon the efforts of biologists or environmental organisations
alone. Community-based conservation initiatives led by locals
with their intimate knowledge of their environment (Hunn
1993; Hunn 2002), have resulted in successful conservation
outcomes. For the use of natural resources to be sustainable,
the inclusion of Indigenous People throughout the whole
conservation management process and allowing them to tell
their story is vital to understand their values and perceptions
about biodiversity (Ferndndez-Llamazares and Cabeza 2018).

In PNG, TEK is seen in the local context as leading to a
sustainable way of life through exercising the values of respect,
responsibility and reciprocity for nature’s continuity (Tiu
2016). Half of PNG’s population has fewer than 6 years of
primary education (UNDP 2014). Three quarters or more of
the nation’s population live in rural areas, 83% lack access to
electricity, and 80% are engaged in subsistence horticulture
and/or fishing (Hunn 1993; Department of National Planning
and Monitoring 2020). Because human environmental linkages
remain strong in rural, traditional communities that lack access
to urban and developmental advantages (Gémez-Baggethun
et al. 2010), it is likely that a rich wealth of TEK is still
present amongst its Indigenous Peoples.

The Vanate (Paradisaea raggiana) (Fig. 1) belongs to the
family Paradisaeidae (Beehler and Pratt 2016), and is
endemic to New Guinea (West Papua — Indonesia and PNG).
Feathers from male birds have been historically traded as
prized fashion attire due to its stunning plumes. Between
1905 and 1920, between 30,000 and 80,000 Bird of Paradise
(BOP) skins were exported yearly from New Guinea to feather
auctions in Europe, particularly London, Paris, and Amsterdam,
which brought about the plume bloom of 1908 (Swadling
et al. 1996; Kirsch 2013). The affluent populations of Europe,
China, and the East Indies used plumes of the Vanate as
attractive ornaments on turbans, helmets, and horses (Kirsch
2013; Andaya 2017). To the Papuans and some of the eastern
Indonesian people, the feathers of the Vanate are believed to
give invulnerability to warriors who wore them to battle

Fig. 1.
Kuama).

The Vanate in trees at the Adventure Park. (Photo by Rayton

(Andaya 2017). This is true for some Papua New Guinean
cultures such as those of the Central Province. However, it
is unsure as to when this belief died out but is still believed
in some cultures today. While for the Maring tribe of Simbu
Province in the Highlands of PNG, men decorate themselves
with BOP plumes to show a man’s health and vitality (Healey
1993). In PNG, feathers of the Blue BOP (a related species) are
worn at funerals and for tribal fighting (Van Den Bergh
et al. 2013). These rare feathers and plumes exhibit high
status and are linked to the Papuan (Central) people of PNG’s
concept of fertility — important to wedding settlement
(Andaya 2017).

The Vanate is protected by law through the Fauna Act of
1966-73, and is listed in the Convention on International
Trade in Endangered Species of Wild Fauna and Flora
(CITES) Schedule 1 of Wildlife Protection Act (CITES 2016);
commercial sale of any Vanate (living or dead) is therefore
prohibited (CITES n.d.). Limited trade in the Vanate plumes
is legitimately allowed only by PNG citizens and only for
customary purposes (Supuma 2018). Killing of the Vanate by
any instrument other than traditional means is also prohibited
(Sekhran and Miller 1994; Van Den Bergh et al. 2013).

Since 2004, the International Union for Conservation of
Nature and Natural Resources (IUCN) Red list has designated
the Vanate as of Least Concern (BirdLife International 2018;
CITES n.d.). This due to its large range, stable population
trend, and population size not quantified (BirdLife International
2018). The trade and subsistent use of birds is significant in the
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culture and livelihood of Papua New Guineans (Supuma
2018). The collection of birds in culture takes various forms
including as a source of protein (Dwyer 1974), for trade,
aesthetics in cultural adornment, and symbolism of beauty
and power (Supuma 2018). With this scope, the Vanate is
rightly positioned for us to explore the connection between
culture and ecology (Supuma 2018), and the interplay between
Indigenous People and their TEK of this historically and
contemporary culturally notable bird, the Vanate.

The aim of this study was to explore the TEK of the Koiari
Indigenous People of the mountains of Central Province,
PNG, toward the Vanate. We assessed the TEK, attitudes,
perceptions, and practices associated with the Vanate.

Materials and methods

Study sites

PNG is the third largest island country in the South-west
Pacific. Inclusive of its outlying islands, it is located between
0-12°S and 140-160°E, and is composed of 600 small islands

T8 4T0 4712 4TI4 14TIE 478 14720 14722 147°24° 147°26

and four archipelagos (Beehler and Laman 2020), extending
over 2800 km east-west by 750 km north-south (Beehler
and Pratt 2016). PNG has a total land area of 461,739 km?
(Bryan and Shearman 2014; Beehler and Laman 2020).

We interviewed Koiari Indigenous People from four
villages within the Koiari rural Local-level Government (LLG)
areas: (1) Ioribaiwa (9°18'50"”S, 147°33'00"E); (2) Agulogo
(9°14'00”S, 147°36'56"E); (3) Manari (9°11'16"S, 147°37'09"E);
and (4) Efogi (9°09'39"S, 147°39’46"E). These villages are
located along the Kokoda Track within Central Province,
PNG (Fig. 2).

The wet season in Central Province has an average rainfall
of 272.4 mm (PNG National Weather Service 2020). The
Koiari LLG has an estimated adult population of 15,922
residents (National Statistial Office of Papua New Guinea
2011) of which 954 residents live in the four villages visited.
Ioribaiwa has a total population of 65, Agulogo 37, Manari
272, and Efogi 580 residents. The Koiari or Mountain Koiari
people includes the southern Central Province coastal people
and northward towards Orokaiva and Kokoda territories to
what is known as the Oro coastal areas. Their ancestors are
known to have originated in the Kumusi-Emo River area of
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Fig. 2. Location of Papua New Guinea (a), and study sites along the Kokoda track, Central Province (b). (Adapted from Burton 2018).
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the Owen Stanley Range in Oro Province (Burton et al. 2015).
Owers’ Corner to Efogi is approximately 49.75 km by foot, on
a track that meanders through a rough terrain of mountainous
hills and valleys. Ioribaiwa is situated at an elevation of 650 m,
Agulogo 740 m, Manari 850 m, and Efogi 1220 m above sea
level (ASL). Although Efogi is situated at an elevation of
1220 m ASL, its range in New Guinea and PNG is from O to
1400 m and presumably, it can be accessed at lower elevations.

Sampling approach and data collection

Survey questionnaires were designed for individuals
from a village setting in both English and Tok Pisin. These
interviews were carried out to record Koiari Indigenous
People’s perceptions, knowledge on Vanate abundance,
conservation, hunting, traditional value, conservation, uses,
and knowledge transfer systems practiced between adults and
children (see Supplementary material). Questionnaires were
used to gather information regarding the Vanate and TEK.
Responses were translated by the authors into the most
relevant scientific taxa and assigned to use categories. A pilot
study trialling the questionnaire with local Koiari landowners
and people was conducted in May 2019 and November 2019,
and a modified questionnaire used in January 2020 and
February 2020.

Forty eight semi-structured interviews or questionnaires
were used to gauge information from Koiari Indigenous
People regarding BOPs with Focus Group Discussions (FGD)
at Ioribaiwa and Manari (five participants) using the same
questionnaires. The total number of respondents from each
village was as follows: four respondents at Ioribaiwa; four
from Agulogo; 12 from Manari; and 28 from Efogi. A larger
sample size of respondents from the first two villages was not
possible as very few people were present at Ioribaiwa and
Agulogo. Most of the questionnaires were spoken in Tok Pisin.

Respondents that spoke only Koiari and Motu languages
conversed through a translator.

Six questionnaires were conducted with individuals over
the age of 61 years, 32 questionnaires with individuals
between the ages of 31 and 60 years, and 10 questionnaires
with individuals under the age of 30 years (Fig. 3).

Each questionnaire took approximately 45 min per person
(or FGD) to complete. A gender ratio of 20 females to 25 males
was imposed. Interviewees were selected based on their
availability and willingness to participate. BOPs likely to be
encountered in the interviews were identified beforehand
(by the authors) based on presence and distribution records
of BOPs along the Kokoda Track. We used the method of
Pollard et al. (2015) and Mittermeier et al. (2018) where
interviewees were asked to describe a BOP species. This was
followed by confirmation of the species from the ornithology
book Birds of New Guinea, second edition (Pollard et al. 2015;
Pratt and Beehler 2015; Mittermeier et al. 2018). While
questionnaires covered issues other than those reported in this
chapter, they included specific questions relating to the TEK of
local BOP species, primarily the Vanate. All the language
names for birds including the Vanate were recorded in the
Koiari language. These local names were gauged as TEK looks
at the knowledge of animals, plants, food resources, and
climate change through lived experiences (Setalaphruk and
Price 2007; Lefale 2010; Hosen et al. 2020). By looking at the
local context of culture, society, economy, and bio-physical
environment, they help to know the knowledge people gain
(Setalaphruk and Price 2007).

Parameters

We classified forest types in the study sites according to
forest types in PNG (Shearman et al. 2008; Shearman and
Bryan 2011; Bryan and Shearman 2015) (Table 1). The

Gender
61+ 61+
51-60 51-60
S 41-50 41-50 &
o ®
S g
2 g
23140 31-40 §
20-30 20-30
<20 <20
12 10 8 6 4 2 2 4 6 8 10 12
Fig. 3. Age and gender demographics of the loribaiwa, Agulogo, Manari, and Efogi people interviewed.
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Table 1. Summary of major forest types and subtypes in PNG with
approximate contribution of total forest cover from Shearman et al.
(2008).

Forest type Description % of total
forest
cover

Sub-alpine forest Occurs on mountain tops above 3200 m 2%

to the tree line around 3900 m. Low in
species diversity and generally with a
dwarf canopy height of 8-12 m.

Upper-montane
forest

Occurs between approximately 2500 m
and 3200 m and primarily composed of
gymnospermous canopy tree species
(e.g. low canopied and structurally
simple)

Mid-montane forest Occurs ca. 2000-2500 m and is typically 27%
permanently wet (per humid), often
with broken and uneven canopies.

Lower montane
forest

Lying ca. 1000-2000 m elevation. Can be
split into Lower Montane Wet Forest
which receives more than 3.5 m of rain
and lower Montane Humid forests
which receives less than 3.5 m of rain.
Variable in structure and canopy height.

Lowland tropical
rainforest

Below 1000 m and receiving >2.5 m of 57%
rain per year. Can be split into forests

below 500 m that receive more than

3.5 m of rain (Lowland Wet Forest) and

those below 1000 m receive between

2.5 and 3.5 m of rainfall (Lowland Humid

Forest). Canopy is usually closed and

high (35—45 m).

Monsoon forest or  Occurs near sea level in areas <2.5 m of 2%
dry evergreen forest rain per year and prolonged dry season.
Relatively open canopy, 20-30 m high.

Lowland broadleaf
swamp forest

Inundated for part or much of the year 10%
but it highly variable in structure and
species composition.

Mangrove forest Typically inundated by salt or brackish 2%

water.

literature shows the Vanate to occur mostly in lower montane
forest, which accounts for 27% of total forest cover in PNG
(Bryan and Shearman 2015). The Vanate is known to occur
from sea-level to 1600 m in Lowland Tropical and Lower
Montane Forests (Beehler and Pratt 2016).

Data analysis

We used a mixed method approach to analyse the data (Brewer
and Hunter 1989; Bernard 1994; Tashakori and Teddlie 1998;
Creswell and Clark 2011), using social, environmental, and
ecological research designs (Glassford and Barger-Elliot 2011;
Creswell and Creswell 2018; Kumar 2019). We applied the
convergent parallel mixed methods design (Creswell and
Creswell 2018) using questionnaires. Both quantitative and
qualitative data were collected with the use of the sound

recorder application on a Samsung Galaxy J2 Core mobile
phone, model number SM-J260F. This was played back on
VLC media player to capture qualitative information relating
to TEK of the Vanate. Throughout all the interviews, we
managed interviews to avoid leading the interviewee.

Statistical analysis

The non-parametric Mann-Whitney U test was used to test
whether distance of villages along the Kokoda Track from
urban Port Moresby, influenced the respondents’ responses
to the question of habitat (lowland tropical rainforest or
lower montane forest) of BOP. A Chi-square test was used
to assess the response similarity between male and female
respondents to the question of habitat of the Vanate. These
were computed using the statistics package IBM SPSS ver.
27 (IBM Corporation 2020). We then tested our results for
predicted abundance by modelling them using the AIC and
Mallow’s Cp test (Razak et al. 2020). Abundance was selected
as the dependent variable of the Vanate and classified into two
categories: 1 = common, which was defined by the regular
spotting of the Vanate (e.g. seeing the bird during the day
in gardens, forests, or trails); and 2 = uncommon, which
referred to the infrequent or rare spotting of the Vanate.

Prior to statistical testing, we selected variables. The
independent variables tested were: (1) if the Vanate was
hunted; (2) who hunted it; (3) habitat; (4) price of a Vanate
sold; (5) weapons used either traditional or modern; (6)
hunting season either wet or dry; (7) cultural importance of
the Vanate; (8) importance of the Vanate to locals; and (9)
if locals practiced bird conservation. Regression was used to
identify the relationship between Vanate abundance and
selected independent variables. We conducted best-fit
modelling using R ver. 4.1.1 (R Core Team 2021). With
abundance set as the dependent variable, multiple variables
were examined simultaneously using linear regression. To select
the best regression model, we used Akaike’s Information
Criterion (AIC) (Akaike 1987; Bozdogan 1987; Aho et al. 2014;
Cavanaugh and Neath 2019). The AIC value is sufficient as it
provides quantified information on what model is best and is
not dependent on a significant P-value (Halsey 2019).

Results

Nine species of BOP are known to occur in the forests of the
Owen Stanley Range along the Kokoda Track. Except for one
species, all the BOP are listed as ‘Least Concern’ on the IUCN Red
list. The Blue BOP is recorded as ‘Vulnerable’. Respondents
were able to identify six species of BOP from interviews.

Local names

Interviewees were asked to identify the local names of ‘bird’
and the Paradisaea raggiana. Interview responses are in
ascending order in Table 2.
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Table 2. Koiari local names for ‘bird’ and the ‘Paradisaea raggiana’
according to Koiari Indigenous People.

Category Local names % respondents

Bird Bune 2%
Vanate 10%
Ugu 52%

Paradisaea raggiana Kos 2%
Mahn vanate 2%
Vanate-cori 2%
Vanate-gagote 2%
Vanate-totote 2%
Ovakave 4%
Totote 9%
Vanate 77%

Habitat

There was no significant difference (Mann—Whitney U, P = 0.131)
between respondents from a village closer to Port Moresby
(Ioribaiwa), and those further along the track or more remote
(Agulogo, Manari, and Efogi) in relation to the habitat of the
Vanate. However, the responses of males and females
regarding the habitat of the Vanate differed significantly
(y> = 12.17, P < 0.01). Both sexes nominated lowland wet
and lower montane wet forests as ideal habitats for the
Vanate. All respondents stated lowland wet forests (16 of 43
respondents; 37%), lowland humid forests (nine of 43
respondents; 21%), and lower montane wet forests (16 of

18
(37%)

16

14

12

10

Citation frequency (%)
B [} oo

N

Lowland wet (<500 m)

Lowland humid (<1000 m)

43 respondents, 37%), compared to lower montane humid
forest (two of 43 respondents, 5%) were habitat for the
Vanate (Fig. 4). Lowland wet forests were identified by
respondents as habitats characterised by certain species of
trees, and domains of warm damp climate. The respondents
also stated that mareta or pandanus (Pandanus conoideus),
pigs (Sus scrofa), muruk or cassowary (Casuarius casuarius),
pisin (Gallicolumba sp. and Ptilinopus sp.), kapul or cuscus
(Phalanger sp.), Megapode birds (Megapodidae), and flying
foxes (Pteropus sp.) are harvested or hunted in this forest
type. The Vanate was said to be also found in lowland
humid forest where the same animals listed above are
hunted in lowland wet forest, with the addition of doves
(Columbidae). This is where yam (Dioscorea) gardens are
located on the slopes and ridges near Efogi village.

Lower montane wet forests are characterised by large trees
and where native pandanus trees grow. These are forests
adjacent to villages on ridges, or forests located midway up
hills or mountains. Lower montane humid forest were sites
where wallaby, kapul or cuscus are hunted. The results
showed that the forest corridor between lowland wet forests
and lower montane wet forests were the main habitat of the
Vanate (Fig. 4). There was no sacred forest area where the
Vanate are protected by tradition (tambu or taboo).

Conservation status

Most of the respondents stated that the Vanate are present
within their traditional lands (Table 2). A total of 43 respon-
dents (90%) said that the Vanate was common during the
fruiting season, which is between June and December. During

(37%)

Lower montane humid
(<2000 m)

Lowland montane wet
(<1500 m)

Forest type

Fig. 4. Habitats of the Vanate and the forest corridor of habitat important to the Vanate according to
respondents. The trendline shows lowland wet and lowland montane wet forests as the expected

habitat of the Vanate.
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mornings and evenings, they were heard singing and dancing,
and in the dry season they were easier to hunt (Table 3). Four
respondents (8%) said that the Vanate is not present and
commented that the bird is not always present but was
occasionally found singing in the morning and afternoon,
and especially in December during the wet season. Only one
respondent (2%) was unsure but stated that the Vanate was
hunted in the month of February, perhaps referring to an
isolated occurrence.

When asked if the Vanate were hunted, 90% of respondents
answered ‘yes’, and 8% said ‘no’ (Table 3). Of those that stated
‘yes’, these elaborated by stating that: they opportunistically
hunt the bird; the Vanate were killed for their feathers; and
the meat is not as palatable compared to other birds (such as
the pigeons, Gallicolumba sp.). Several said that the Vanate
was hunted more frequently before Christianity was estab-
lished. The respondents that said ‘no hunting of the Vanate
occurred’ also stated that since Christianity was introduced,
they stopped killing it. Some considered that it was a ‘special’
bird, hence its protection by national laws; and that hunting of
the species only happened in the past (Table 4). Most respon-
dents were Seventh-Day Adventists whose religious beliefs
forbade certain foods, including the consumption of the Vanate.

Abundance

We categorised respondents’ responses to the question of
abundance trend, into four variables: (1) increasing; (2)
decreasing; (3) no change; and (4) unsure (Table 5). Most of
the respondents (44%) stated that the Vanate populations
have increased naturally as the bird is conserved by it not
being killed and by law enforcement by villagers. Fourteen
respondents (29%) were unsure, stating that they were also
unsure about reasons for any change in abundance of the
Vanate (Fig. 5). Ten respondents (21%) said there was no
change due to variation of weather because they do not hunt
the bird to sell, and that because the bird is not hunted, and
that it remains undisturbed. Some noted no change but were

Table 3. Number of respondents and citation frequency to the
question: ‘Are Vanate present in Koiari forests?

Response Citation Comments

frequency
n (%)

No 4(8) Morning and afternoon. December. Wet season.

Unsure 1(2) February.

Yes 43 (90)  When pandanus (mareta) (Pandanus conoideus) is
ripe. Morning and afternoon the bird was heard
singing and seen dancing. During the dry season
(April-September) it is easier to hunt Vanate.

Total 48 (100)

Including respondents’ comments to fruiting season of the pandanus (Pandanus
conoideus).

Table 4. Number of respondents and citation frequency to the
question: ‘Is the Vanate hunted?

Citation Comments
frequency
n (%)

No 22 (46)

Response

Vanate is not seen, but when it is the young people
sometimes kill them and are reprimanded by the
elders of the village. They were hunted before the
missionary’s influence. Traditionally used for
‘singsing’ (dancing). There is new food introduced so
the bird is not hunted. People are busy with school
and working their gardens today. Vanate is
considered a ‘special’ bird. The Conservation
Environmental Protection Authority (CEPA) raised
awareness of the protected status of the bird.

Unsure 1(2) Unsure.

Yes 25(52)  Hunters will opportunistically kill the bird for
feathers. Meat is strong and not tasty compared to
other birds. Before the Seventh-Day Adventist
church arrived, the birds were frequently hunted.

Killed for traditional purpose.

Total 48 (100)

Table 5. Number of respondents and citation frequency to the
question: ‘Has the abundance of the Vanate increased, decreased,
had no change, or are you unsure?

Response  Citation Comment
frequency
n (%)
Increased 21(44)  Populations have increased due to natural

increase, no disturbance, less hunting, no weapons
or guns used, no shooting or killing of this bird.
Due to law enforcement by villagers.

Decreased 3(6) Migration of Vanate to lower forests.

No change 10 (21)  Birds’ adaptability to climate change, they don’t
hunt them to sell, no killing, mostly undisturbed,
and some unsure.

Unsure 14 (29)  Those unsure about change in abundance were
also unsure of reasons for change.

35 (69%)
- 30
&
- 25
2]
e
2 20
=3
2
& 15 (27%)
c
)
£ 10
© 5
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0 I
Common Uncommon Unsure
Abundance
Fig. 5. Respondents’ perception of abundance of the Vanate in Koiari

forests.
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unsure why. Three (6%) respondents said the bird was
decreasing in number.

Our interviews relating to abundance showed that 33 of 48
respondents (69%) from across all villages stated that the
Vanate was common in forests, 13 (27%) said it was uncommon,
and two (4%) respondents said they were unsure of the
Vanate’s abundance (Fig. 5). Of those respondents who said
it was common; 16 of 33 (49%) were from Efogi, nine (27%)
were from Manari, four (12%) were from Agulogo, and the
remaining four of 33 (12%) were from Ioribaiwa. The 10 of
13 (77%) who said the Vanate was uncommon were from
Efogi with the remaining (three of 13) (23%) from Manari.
Only two (4%) respondents from Efogi said they were unsure
(two of two).

Most of the respondents said the Vanate was common. Of
these, four of 30 (13%) were <30 years of age, 14 (47%) were
aged 31-40 years, five (17%) were aged 41-50 years, and
seven (23%) were 51+ years of age. Interestingly, most
respondents (67%) who said that the Vanate was common
were male compared to female respondents (33%). While
for those respondents who claimed that the Vanate was
uncommon seven of 13 (54%) were female, compared to six
of 13 (46%) males. More men than women hunted birds.
Although this does present marked bias because Koiari men
are primarily the bird hunters, this does not mean that by
including Koiari women it would affect the results drastically.

Predicting abundance of the Vanate

The best-fit model showed that abundance was regulated
by Koiari Indigenous People who (locals, non-locals, others)
hunted the Vanate and what weapons were used (Table 6).
When hunted only by locals, the model showed an increase
in the abundance of the Vanate. Local hunting was irregular
and opportunistic as 43 (90%) respondents said ‘locals’ hunted
the Vanate, four (8%) respondents said ‘others’ hunted, and only
one (2%) respondent said both ‘locals and others’ hunted the
Vanate.

The criteria for weapons were traditional (stones, slingshots
(catapel or sangai), bow and arrows, traditional traps, use of
breadfruit sap, or a net) or modern (guns). When only
traditional weapons were used, the model showed a decrease in
abundance of the Vanate. Half of respondents (n = 25, 52%)
preferred traditional weapons over modern weapons, 21 (44%)

respondents said ‘both traditional and modern weapons’ are
used to hunt, whereas only two (4%) respondents said only
‘modern weapons’ are used to hunt the Vanate.

Discussion

Limitations

A limitation of this study was that hunters would interact
more with the birds and therefore observe more birds and
as a result have higher TEK. However, it was assumed that
the information the Koiari Indigenous People (both hunters
and outsiders) gave us was true and valid. Highlighting
the importance of indigenous-led approaches and how
collaboration between Indigenous and Western knowledge
systems is crucial and needed for the Vanate’s abundance
and habitat with conservation efforts by Koiari Indigenous
People. This is similar to research on culturally significant
species co-designed and co-managed by Aboriginal People
from Australia (Campbell et al. 2024).

Local names

The Koiari Indigenous People make up 5.9% of people in
Central Province, PNG (Papua New Guinea National
Statistical Office 2011). Most of them speak the national
lingua franca, Tok Pisin, and Motu, and the Koiari language
known as Gado. When locals were asked the name of the
Vanate in Gado, they responded by giving seven different
names for the male Vanate, demonstrating the linguistic
diversity that exists in the Koiari area and along the Kokoda
Track, with the southern region where the Koiari Indigenous
People inhabit known as one of the most linguistically diverse
in PNG (Evans et al. 2017). The Kokoda Track runs through
both Central and Oro Provinces, with Central Province
having 31 languages and Oro Province having 29 languages
(SIL International 2015). A total of 60 distinct languages
through both provinces combined with some that are shared.

Interestingly, a previous study found that elderly women
from Koiari recall their ancestry better than the elderly men.
Men are assumed to be custodians of traditional knowledge
because culturally the Koiari are patrilineal. Other reports
reported the difficulty of getting women on the Kokoda
Track to speak (IWDA 2014). This could relate to TEK being

Table 6. Comparison of the most parsimonious model for Vanate abundance, with a delta AIC score of <10, relevant Mallow’s Cp, and AIC values

predicting abundance of the Vanate in Koiari forests.

Model number Model components

K R*(%) Adj.R?(%) Mallow’sCp AIC Delta score (AAIC) F-value

1 Abundance = —15.37 + 16.81 Who hunts — 0.24 Weapons
2 Abundance = —15.691 + 16.84 Who hunts + 0.078

Weapons — 0.16 Vanate Importance + 0.16 Bird Conservation

2 31 87
4 31 87 0.88 62.2 433 0.01

—0.30 56.4 10.1 0.01

Variables in the models were: who hunted (locals or outsiders); weapons used (traditional or modern); Vanate importance (important or not important); and bird

conservation (if locals practiced bird conservation or not).
P-values were not included as there were no significant differences.
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gender biased towards men, which seems to be the case in
most of Melanesia (McCarter and Gavin 2014; Aswani et al.
2018). However, all the women that we interviewed were
willing and responsive, unless interviewed in FGD’s where
the men or chiefs generally spoke.

Habitat

Both male and female respondents reported that the forest
corridor from lowland wet and lowland montane wet forest
is critical habitat of the Vanate. The Vanate is found in the
Koiari area in lowland forests near Ioribaiwa to Manari. This
was voiced by local respondents and evidenced when we
heard the Vanate call or krai in the forests along the Kokoda
Track. Previous sightings of the Vanate were reported in the
Maguli Range in hill forests (Gillard 1951). This is consistent
with Beehler and Pratt (2016) who state that the Vanate is
found in the lowland and hill forests, or the elevational
range between 500 and 1000 m (Beehler and Pruett-Jones
1983; Pratt and Beehler 2015).

The respondents also reported that the Vanate occupied
habitats where there was high canopy, and forests charac-
terised by large trees. Beehler and Pruett-Jones (1983)
reported that the Vanate congregate in lek during the mating
season (Beehler 1989; Kirkpatrick and Ryan 1991). In a
cluster of exposed limbs and vines within the canopy of a
sole tree in the lek, Vanate males assemble, sing, display,
and mate with females. The display territories of the Vanate
include the limbs on which they frequently perch (Beehler
and Pruett-Jones 1983). Whilst displaying on open limbs,
BOP are vulnerable, and it is here that individuals are shot for
their feathers (Van Den Bergh et al. 2013; Supuma 2018). In
PNG, hunting is an integral part of customary practice and
survival for Indigenous People (Dwyer 1982; Japan
International Cooperation Agency 2013).

Conservation status

Our study shows that the Vanate is opportunistically hunted in
Koiari forests. Recent studies assert that hunting is the main
driver of species decline in tropical forests compared to
habitat loss (Harrison et al. 2016; Benitez-Lopez et al. 2017).
Together with habitat loss, climate change, and landscape
modification (Van Den Bergh et al. 2013; Tracewski et al.
2016; BirdLife International 2018; Supuma 2018), hunting
is the main reason for the declining Vanate population.

The Vanate is currently (since 2018) listed as of Least
Concern due to its very large range (BirdLife International
2018). While the usual response is that rural communities
such as the Koiari should refrain from opportunistically
hunting the Vanate, Indigenous People or locals in PNG may
not traditionally know or practice conservation according to
the western paradigm. Hunting is seen as a necessity for
resource-dependent communities (Kwapena 1984). Within
this paradigm, thorough knowledge of hunting grounds,

prey, hunting styles, and traditional stories are passed on
(Kwapena 1984; Thomas 1999). In an oral society, through
these hunting experiences the transfer of TEK is made by
Indigenous People showing how they survive in forests
(Reo and Whyte 2012; Lam et al. 2020). In West Papua for
instance, selecting BOP species to hunt may vary depending
on cultural reasons and religious symbolism of birds passed
down through generations (Pattiselanno et al. 2016). Though
the Koiari said they did not have sacred forests where the
BOPs live, they are assumed to hunt sustainably because
hunters rely on traditional hunting weapons such as a
slingshot or sangai and rarely used guns. Hence, the Koiari
people state that Vanate numbers have increased.

Most Koiari Indigenous People are Seventh-Day
Adventists. Their tenets of faith mean that they do not
partake of certain fauna due to biblical prohibitions on food
and diet (Jacka 2010; Hayes and Hayes 2016). This helps
reduce their ecological footprint (Fraser 2003; General
Conference of Seventh-day Adventists 2015), and may aid in
conservation of the Vanate. This may seem advantageous, but
the Koiari Indigenous People (and many other Indigenous
People in PNG) still hunt and kill the Vanate.

Abundance

The Koiari Indigenous People indicated that the Vanate is
increasing in abundance. In comparison, the IUCN reports
that the population of the Vanate is trending downwards due
to habitat loss (Tracewski et al. 2016; BirdLife International
2018). Additionally, the polygynous behaviour of the Vanate,
where males mate with as many females as possible during the
breeding season, may support its population increase. This
increases the survival of this species in the wild (Beehler 1989).

In relation to abundance of the Vanate, most respondents
said that they were common in their forests. However, more
males (n, 28) reported the Vanate as common than females
(n, 20); indeed, the hunters in the Koiari villages are all
male. This is consistent with the social responsibilities in
traditional PNG society where males are the hunters (Gibbs
2016), and females spend more time in the gardens (Koian
2010). TEK for the Koiari is helpful in complementing
Scientific Ecological Knowledge (SEK) within socio-ecological
systems (Reo and Whyte 2012). It also varies by gender,
social position, and age, and is usually shared through oral
transmission (Houde 2007). Similar features are common in
other tribal or indigenous communities in Papua (Indonesian
New Guinea) and among Native Americans that practice
subsistence hunting (Reo and Whyte 2012; Sheil et al. 2015).

It is uncertain what the genetic consequences are on the
hunting of the Vanate. However, the impacts of hunting on
vertebrates include the altering of gene flow, loss of genetic
variation (Allendorf et al. 2008), and reducing fitness by
intentionally culling individuals with certain traits (e.g.
colourful bright feathers) (Harris et al. 2002). To support
productiveness of harvested populations, it is imperative to
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include genetic considerations in a species conservation and
management (Allendorf et al. 2008).

Predicting abundance of the Vanate

The AIC model shows that there is an abundance of the
Vanate when locals hunted using mainly traditional weapons
(Table 6). This is consistent with research showing that
hunters from Indonesian New Guinea who were reliant on
locally-made or traditional hunting weapons collected limited
prey using traditional weapons (Pattiselanno et al. 2016). By
using traditional weapons and traditional hunting practices,
this can limit the number of Vanate killed, with consideration
that Vanate are located nearby and in abundance (Petriello
and Stronza 2020; Ingram et al. 2021). In contrast, non-locals
and outsiders using modern weapons increases more
indiscriminate hunting and decreases bird abundance. No
P-values were used in our results as none were significant.
Recent findings contend that the AIC value can replace the
P-value as it provides quantified information on what model
is best (Halsey 2019). According to the IUCN, the Vanate is
listed as of Least Concern but with a decreasing population
trend (BirdLife International 2018).

Conclusion

Our findings show that local names of the Vanate vary, its
habitat is within lowland forested areas, and the Koiari
Indigenous People do not promote the conservation of wildlife.
Our results show that there is relevant TEK concerning the
Vanate within Koiari communities along the Kokoda Track.
Using the AIC value, abundance of the Vanate in Koiari
forests would increase if locals used traditional weapons and
traditional hunting methods.

Recommendations

By protecting the Koiari forests, we can preserve TEK that
exists and with it, the historical, cultural, artistic, religious
values, practices, and innovations. This should help Indigenous
People in PNG embrace their culture by capturing, recording,
and storing proper TEK of the Koiari people and other
Indigenous People in PNG; thus, encouraging locals to share
their TEK or knowledge of the environment with one another,
especially the elderly. To ensure an increase in Vanate
abundance, we suggest that Koiari Indigenous People learn
their traditional hunting methods using traditional weapons,
as well as encouraging Koiari children to learn and speak
their local language or vernacular to better facilitate the
transfer of TEK between generations.

TEK is being lost at a rapid pace, and introducing TEK
content into primary and high school curriculums on the
conservation and protection of the Vanate is critical.

By supporting initiatives from the Conservation
Environmental Protection Authority (CEPA), and the Kokoda
Track Authority (KTA), we are supporting the education of

Indigenous People. Ideally, we would do well to include
Indigenous People in natural resource management decisions.
By enacting policies that recognise the rights and TEK of
Indigenous People in PNG in relation to the conservation
of the Vanate and its environment, we can prevent the loss
of this species.

Supplementary material

Supplementary material is available online.
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