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The South Island kokako (Callaeas cinerea) is one of five
species in the endemic New Zealand wattlebird family
(Callaeidae). It is estimated to have diverged from its closest
relative, the North Island kokako (C. wilsoni), between 1.5
and 2.7 million years ago (Gibb and Shepherd 2022; Lubbe
et al. 2022). South Island kokako were formerly found in
forests throughout the South Island (Salvador et al. 2019)
but declined following the introduction of mammalian
predators such as ship rats and stoats (Clout and Hay 1981).

South Island kdokako were declared extinct in 2007
(Hitchmough et al. 2007), and at that time there had
been no confirmed sightings of this species since 1967.
However, its status was later changed from “Extinct”
to “Data Deficient” (Robertson et al. 2013) following a
sighting in North Westland in 2007 that was accepted by
the Ornithological Society of New Zealand’s Records
Appraisal Committee (Miskelly et al. 2012).

Despite numerous visual and aural reports of South Island
kokako over the last 50+ years (e.g., Milne and Stocker
2014), there has been no definitive evidence, such as a
specimen or DNA evidence, to support its ongoing survival.
A feather was found by Dave Crouchley in 1986 on Rakiura/
Stewart Island during a search for South Island kokako
and subsequently identified as kokako by John Darby of
Otago Museum (Buckingham 1987). This feather has
been referenced in scientific literature and popular articles
(Buckingham 1987; Nilsson 2002; Evans 2016), in some
cases as providing definitive evidence for the survival of this
species. Prior to the discovery of this feather, the last accepted
record of South Island kdkako from Rakiura/Stewart Island
was an observation in 1937 (Harper 2009). Here we report
on the DNA identification of this feather, which is now part
of the Te Papa collection (NMNZ OR.029399).

The lower 5 mm of the feather calamus was removed
for DNA extraction with a sterile razor blade. DNA
extraction and PCR setup were performed in a dedicated
ancient DNA laboratory located in a separate building
from where modern DNA and PCR products are handled.
DNA was extracted using a Qiagen DNeasy Blood and
Tissue Kit, following the manufacturer’s instructions but
eluting in a final volume of 45 ul buffer AE. A 797 base
pair (bp) fragment of the cytochrome oxidase I (COI)
locus was amplified and sequenced in five overlapping
segments, between 130 bp and 251 bp in length, using
the avian-specific primers of Patel et al. (2010). PCR
amplification and sequencing were performed in both
directions for each of the five amplicons, as described
in Shepherd et al. (2020). Potential contamination was
monitored through the use of negative extraction and
PCR controls, and none was detected.

The resulting COI chromatograms were manually
checked and contained no double peaks or other ambiguous
nucleotide bases, indicating that the DNA was from a single
source. The concatenated sequence (GenBank accession
number MZ345595) was compared with DNA sequences
in the NCBI GenBank database using a nucleotide
BLAST search (https://blast.ncbi.nlm.nih.gov/Blast.cgi).
This search revealed that the feather DNA sequence was
identical to a sequence from a Eurasian blackbird (7Turdus
merula) from Wellington (GenBank accession number
MK261909). Three other blackbird sequences differed
from our sequence by a single nucleotide substitution:
MK262465 from Auckland, GQ482831 from Russia, and
KF946897 from the Netherlands.

A PCR test was developed to exclude the possibility that
contaminating blackbird DNA was swamping endogenous
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South Island kokako DNA in the feather sample. No COI
sequences were publicly available for South Island kokako
at the time this test was designed. Therefore, a COI sequence
was obtained using the methods described above from the
toepad of a South Island kdkako skin (NMNZ OR.000169)
collected from Stewart Island. This South Island kokako
sequence (GenBank accession number MZ345596) differed
from the Stewart Island feather DNA sequence at 102
nucleotide sites. Both sequences were used to design two
diagnostically discriminating forward PCR primers, each
usedseparately forPCRamplificationswiththereverseprimer
AWCRG (Patel et al. 2010). Kok1F (5’-TCTGATTCTTCG-
GACATCCA-3’) was designed to amplify only a
115 bp fragment of South Island kdkako COI, and Turdus1F
(5’-GATTCTTTGGCCACCCTGAAGTCTAT-3") to
amplify only a 112 bp fragment of blackbird COIL. Our PCR
amplifications using these two primer sets confirmed their
specificity. A PCR product was obtained with the primers
TurduslF and AWCR6 from NMNZ OR.29399; however,
no PCR amplicon was obtained from this feather with the
South Island kokako-specific primers Kok1F and AWCR®6,
indicating that it did not contain any amplifiable South
Island kokako DNA.

The most likely explanation for our result is that the
feather is from a blackbird. Blackbirds are very common
on Stewart Island (https://www.stewartisland.co.nz/birds/;
accessed 22 October 2020), where the feather was found,
and the feather color is consistent with it being a blackbird.
Furthermore, another putative South Island kokako feather
found at Burton Creek on the West Coast of the South Island
was also identified as a blackbird using DNA sequencing
(Anon 1996; Ritchie et al. 1997), suggesting morphological
similarity between the feathers of the two species.

An alternative explanation is that the blackbird sequence
we obtained from specimen NMNZ OR.029399 is the result
of contamination, either in the field or in the laboratory.
We consider contamination within our laboratory unlikely
for several reasons. Contamination has been reported from
laboratory reagents, but this tends to derive from domestic
animals, especially pigs, cows, and chickens (Leonard et
al. 2007). We have never examined or extracted DNA from
blackbird specimens in either our ancient DNA or modern
DNA facilities. We have used the same COI primers to
amplify DNA from over 100 bird specimens with low
quantities of DNA, including from subfossil bones (e.g.,
Tennyson et al. 2015; Shepherd et al. 2022), but have never
obtained blackbird DNA sequences from any of them.

Contamination is still a remote possibility, especially
if it occurred in the field. Since we could not detect any
kokako DNA with our specific primers, any endogenous
kokako DNA in the feather would have had to degrade
prior to contamination with blackbird DNA. Given this
small chance of contamination, it is advisable to validate
our DNA-based identification using an alternative
method, such as protein analysis (Hollemeyer et al. 2002)
or a more detailed morphological approach, like the
microscopic analysis of feather down (Harwood 2011).
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The rediscovery of species and populations thought
to be extinct, including birds, is not unheard of. For
example, the Bermuda petrel (Pterodroma cahow) was
assumed extinct for 300 years until its rediscovery in
1951 (Murphy and Mowbray 1951). In New Zealand, the
little spotted kiwi (Apteryx owenii) was thought to have
gone extinct on mainland New Zealand in the late 1970s
(Ramstad et al. 2021), but a new population was found on
the West Coast of the South Island in 2025.

Regardless of the identity of NMNZ OR.029399,
conclusive evidence such as photographs, video, feathers,
or droppings for the survival of South Island kdkako
should continue to be sought. Emerging methods like
environmental DNA (eDNA) assays offer promising
new avenues for detecting species’ presence but have
not detected South Island kokako DNA to date (https://
wilderlab.co/explore; accessed 18 September 2025).

Acknowledgements

Thanks are extended to Colin Miskelly for discussion and
to the Rutherford Discovery Fellowship from the Royal
Society of New Zealand (contract number RDF-MNZ1201)
for support. Peter Ritchie kindly supplied a copy of his
1997 unpublished report, and an anonymous reviewer
provided suggestions that improved the manuscript.

References

Anon (1996) Research uncovers possibility of South Island kokako.
New Zealand Journal of Forestry 41: 7-8.

Buckingham RP (1987) Kokako presence on Stewart Island. Notornis
34: 167. https://doi.org/10.63172/587393eezpmo

Clout MN, Hay JR (1981) South Island kokako (Callaeas cinerea
cinerea) in Nothofagus forest. Notornis 28: 256-259. https://doi.
org/10.63172/738823kuxcqa

Evans K (2016) In search of the grey ghost. New Zealand Geographic
140. https://www.nzgeo.com/stories/in-search-of-the-grey-ghost/

Gibb GC, Shepherd LD (2022) Recent evolution of extreme sexual
dimorphism in the huia (Heteralocha acutirostris; Callaeidae).
Molecular Phylogenetics and Evolution 175: 107575. https://doi.
org/10.1016/j.ympev.2022.107575

Harper GA (2009) The native forest birds of Stewart Island/Rakiura:
patterns of recent declines and extinctions. Notornis 56: 63—81.
https://doi.org/10.63172/130480itpcmce

Harwood HP (2011) Identification and description of feathers in Te
Papa’s Maori cloaks. Tuhinga 22: 125-147.

Hitchmough R, Bull L, Cromarty P [compilers] (2007) New
Zealand Threat Classification System Lists 2005. Department of
Conservation, Wellington.

Hollemeyer K, Altmeyer W, Heinzle E (2002) Identification and
quantification of feathers, down, and hair of avian and mammalian
origin using matrix-assisted laser desorption/ionization time-of-
flight mass spectrometry. Analytical Chemistry 74: 5960-5968.
https://doi.org/10.1021/ac020347f


http://www.ncbi.nlm.nih.gov/nuccore/MZ345596
https://www.stewartisland.co.nz/birds/
https://wilderlab.co/explore
https://wilderlab.co/explore
https://doi.org/10.63172/587393eezpmo
https://doi.org/10.63172/738823kuxcqa
https://doi.org/10.63172/738823kuxcqa
https://www.nzgeo.com/stories/in-search-of-the-grey-ghost/
https://doi.org/10.1016/j.ympev.2022.107575
https://doi.org/10.1016/j.ympev.2022.107575
https://doi.org/10.63172/130480itpcmc
https://doi.org/10.1021/ac020347f

Tuhinga 36 2025, 47-49

49

Lubbe P, Rawlence NJ, Kardailsky O, Robertson BC, Day R, Knapp
M, Dussex N (2022) Mitogenomes resolve the phylogeography
and divergence times within the endemic New Zealand Callaeidae
(Aves: Passerida). Zoological Journal of the Linnean Society 196:
1451-1463. https://doi.org/10.1093/zoolinnean/zlac060

Milne A, Stocker R (2014) Evidence for the continued existence of the
South Island kdkako (Callaeas cinerea) drawn from reports collected
between January 1990 and June 2012. Notornis 61: 137—143. https://
doi.org/10.63172/854595qkhodr

Miskelly GM, Dowding JE, Elliott GP, Hitchmough RA, Powlesland
RG, Robertson HA, Sagar PM, Scofield RP, Taylor GA (2008)
Conservation Status of New Zealand Birds. Notornis 55: 117-136.
https://doi.org/10.63172/909891znqjlp

Miskelly CM, Crossland AC, Sagar PM, Saville I, Tennyson AJD, Bell
EA (2013) Vagrant and extra-limital bird records accepted by the
OSNZ Records Appraisal Committee 2011-2012. Notornis 60:
296-306. https://doi.org/10.63172//982045wlmxmt

Murphy RC, Mowbray LS (1951) New light on the cahow, Pterodroma
cahow. Auk 68(3): 266-280. https://doi.org/10.2307/4080979

Nilsson RJ (2002) The South Island kokako: some thoughts on mystery
birds, pieces of moss, feathers and skeptical audiences. Notornis
49(3): 192.

Patel S, Waugh J, Millar CD, Lambert DM (2010) Conserved primers
for DNA barcoding historical and modern samples from New
Zealand and Antarctic birds. Molecular Ecology Resources 10:
431-438. https://doi.org/10.1111/j.1755-0998.2009.02793 x

Ramstad KM, Gibb GC, Robertson HA, Colbourne RM, Doran EE,
Shepherd LD (2021) Recent extinctions among Little Spotted Kiwi

(Apteryx owenii) and the origin of extant populations. Emu — Austral
Ornithology 121: 23-32. https://doi.org/10.1080/01584197.2020.18
40926

Ritchie P, Millar C, Lambert D (1997) Report on the DNA identification
of a putative kokako feather. Unpublished DOC report.

Robertson HA, Dowding JE, Elliott GP, Hitchmough RA, Miskelly
CM, O’Donnell CJF, Powlesland RG, Sagar PM, Scofield RP,
Taylor GA (2013) Conservation status of New Zealand birds. New
Zealand Threat Classification Series 4. Department of Conservation,
Wellington.

Salvador RB, Tomotani BM, Miskelly CM, Waugh SM (2019) Historical
distribution data of New Zealand endemic families Callaeidae and
Notiomystidae (Aves, Passeriformes). Check List 14: 701-727.
https://doi.org/10.15560/15.4.701

Shepherd LD, Bulgarella M, Haddrath O, Miskelly CM (2020) Genetic
analyses reveal an unexpected refugial population of subantarctic
snipe (Coenocorypha aucklandica). Notornis 67: 403—418. https://
doi.org/10.63172/035228znelna

Shepherd LD, Miskelly CM, Bulgarella M, Tennyson AJD (2022)
Genomic analyses of fairy and fulmar prions (Procellariidae:
Pachyptila spp.) reveals parallel evolution of bill morphology,
and multiple species. PLoS ONE 17(9): €0275102. https://doi.
org/10.1371/journal.pone.0315613

Tennyson AJD, Cooper JH, Shepherd LD (2015) A new species of
extinct Pterodroma petrel (Procellariiformes: Procellariidae)

from the Chatham Islands, New Zealand. Bulletin of the British

Ornithological Club 135: 267-277.

tuhinga.arphahub.com


https://doi.org/10.1093/zoolinnean/zlac060
https://doi.org/10.63172/854595qkhodr
https://doi.org/10.63172/854595qkhodr
https://doi.org/10.63172/909891znqjlp
https://doi.org/10.63172//982045wlmxmt
https://doi.org/10.2307/4080979
https://doi.org/10.1111/j.1755-0998.2009.02793.x
https://doi.org/10.1080/01584197.2020.1840926
https://doi.org/10.1080/01584197.2020.1840926
https://doi.org/10.15560/15.4.701
https://doi.org/10.63172/035228znelna
https://doi.org/10.63172/035228znelna
https://doi.org/10.1371/journal.pone.0315613
https://doi.org/10.1371/journal.pone.0315613

	DNA sequence from a putative South Island kōkako (Callaeas cinerea) feather identifies it as a blackbird (Turdus merula)
	Anchor 2
	Acknowledgements
	References

