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Summary

Project

T

= =4

Both jungle myna Acridotheres fuscysand common mynaAgridotheres tristiy are
spreadinghroughoutPacific Island Countries and Territori&espite anecdotal reports of
negative effects of mynas on biodiversity and livelihotid®ughout the Rafic, few
studies have been completed.

Knowledge of myna biology and ecology is essential for successful management of these
invasive species.

Little is known of the jungle mynaA( fuscu$ in non-nativehabitats

This review of the biology and ecology of the Indiancammonmyna Q. tristis) was
undertakenby PIlI to determine potential impacts and investigate possibilities for
successful management of this invasive .bird

1 The review was funded byanaaki WhenuaLandcare Research New Zealand in
February2009.

Objectives

1 To review the international literature on the availability and quality of information on the

biology and ecology of common myna and interpret it in the contexavaflable
information (primarily fromNew Zealanyl

To make management recommendations basedhenpbtential negative effectsof
common mynas.

To disseminate this information to practitioners in Pacific Island Countries and Territories
to provide a baseline for mymaanagement work in the Pacific.

Methods

T

Information was obtained by: searching comgpudatabases (CAB abstracts, Current
Contents, OVID databases, Biological Abstracts, Science Citation Index) for relevant
scientific papers, and technical reports; checking internet sites;-reffessncing; and
contact with and querying of researchergoimed in management or study of mynas or
other pest birds.

Results

T

Biology: Biologcal informationaboutcommon myna would play a determinant role in its
sustained control as thmmunal and commenshird has adapted tgreatly differing
conditionsin many countriesDirect application of overseas informatitmPacific Island
Countries and Territoriesnay not be useful and local studies need to be conducted
regarding the important biological aspects of the life of common mynas before
undertaking contl in any country

Ecology and Impactew studiesthat rigorouslyestablish theegative effect®f common
mynas on native fauna are available. Nevertheiagssmation from local and overseas
incidents of aggression and competition by mynas on nédivea and flora, especially
birds,suggests may beprudentto protect native birds from thesfects

However, the importance afdividual causes of impact, such as competition, predation
and aggression, in instigating maximum damage on native fawstidl to be investigated.
This would be essentitd any management plan eradicate ocontrol mynas.



Conclusions

T

Basedon the biology and impact information of common mynas, it can be concluded that
mynas are aggressive birds appear tchaveunfavourableimpacts on native faurand

flora. However, further studies are neededuantifythese impacts

Recommendations

T
T

T

Mynas could possibly be eradicated from small offshore islands.

Mynas should be controlled in important centres of biodiversity agamainland islands
or naturereserves

Low thresholdpopulation leveimust be maintainetbngterm so that minimal impact is
exerted by mynas on native fauna

Stringent monitoringand surveillancenust be appliedndthe outcomes fed back into the
managenent protocol.

Prioritisation of high importance sites such as mainland islands and biodiversity hotspots
must be conducted to concentrate efforts where they will have the most effect

A combination of techniques would be advised for control of mynaadh eonservation
scenario.

Shortterm and longerm research targeting the questions highlighted in the last settion
this reviewshouldbe undertaken.

Common myna (Acridotheres tristis) damage to pawpaw (Carica papaya),
Mangaia, Cook Islands. (Photo: Bill Nagle)



1. Introduction

The Indian or common myna, Acridotheres tristis(Sturnidae: Passeriformes: Aves) was
introducedthroughout New Zealand n t h e by lo&als @l sAcclimatisationd8ieties

(Bull et al, 1985) Birds subsequently established in most of the North Island, with high
densities present in the urban and suburban areas. Common mynas continue to flourish in the
northern and central North Islandnd are usually more abundant than most native birds in
gardens and parkkCR, 2008)

Information on establishment and dispersalPacific Island Countries and Territoriesless
clear, asaredates of introductiorMyna eradication projects in Tokelau (Nagle, 2086J the
Cook Islands (Parkes, 2006) supported by the Pacific Invasives Initiative -(PlII
http://www.issg.org/cii/PIly have sbwn how little is known about the management of these
invasive species.

Common mynas are 25 cm in length, medium sized but heavily built with predominantly
brown plumage. The head and breast are glossy black and the undertail coverts and tip of the
tail are white(Feareet al, 1999) The bill, legs and feet and a bare patch of skin around the
eyes is yellow(Feareet al, 1999) Common mynas are aggressive and said to be highly
competitive.Less information is available for the jungle mymwhich is often mistaken for
common mynaWatling (1975) concluded that the two species fill different places in habitats
modified by marbut share a wide ecological overlap.

Jungle myna (Acridotheres fuscus) a smaller
(about 75%) and more secretive bird than the

common myna. Little is known of the jungle myna.
(Images courtesy of Dick Watling, NatureFiji-MaregetiViti)

Common myna (Acridotheres tristis).

Mynas are communal and commensate highly vocal throughout the year and are
therefore considered a public nuisance arounoharu habitations. They also pose some
human health risk as they canoyrd mitessuch asOrnithonyssus bursand Dermanyssus
gallinaethat may infect human3hey can also cause dermatitis, asthma, severe irritation and
rashes. Their droppings cams@ causePsittacosis, @ithosis, Salmonellosisand spread
arboviruseqPers. omm.Bill Handke)


http://www.issg.org/cii/PII/

2. Objectives and Scope

The aim of this literature review is to gather information on the biology and ecology of the
common myna Acridotheres tristis and reommend management stratsgbased on tat
information Management options are also briefly reviewed and research recommendations
made.It does not experimentally test any of the proposed management straregjiesnnot
determine the suitability of infaration for Pacific Island Countries and Territories beyond
generalisations

It is not an exhaustive review of the biology of the common mynaHKseaeeet al, 1999)

instead some aspects of the biology are interpreted for their management implicai®ns. |
not an exhaustive review of the ecology of the common myna and only relevant aspects of the
ecology of the myna are discussed.

3. Methods

Information was obtained by: searching computer databases (CAB abstracts, Current Contents,
OVID databases, Biologal Abstracts, Science Citation Index) for relevant scientific papers,
and technical reports; checking Internet sites of research organisationgeéeosscing; and

contact with and querying of international bird researchers andnpesa@rs. Useful ad

context related information was also foundUniversity thesessubmitted for postgraduate
qualifications

Information was gathered on:

{1 Biology of common myna

1 Ecology of common myna

1 Techniques fothe management abmmon myngopulations.

Information wasalsoreceived from the followingpecialiss:

Bill Simmons, Animal Control Products Ltd, Wanganui, New Zealand.
Bill Handke, Canberra Indian Myna Action Group, Australia

Graeme Taylor, Bnding and Wildlife Health, DoC, New Zealand

Maj De PoorterfForest and Bird, New Zealand

Kate GrarockThe Australian National UniversitfCanberra, New Zealand

E

4. Biology of Common Myna,Acridotheres tristis

This section summarises the information on some aspects of the biology of common myna,
Acriodotheres trisg in a tabular form(Table 1) Interpretation and relevance of this
knowledge for management or management implications of the same are also provided. Most
information has been collated from studies in New Zealand. If not, then the source is
mentioned. A @cussion on the applicability of ndew Zealand based data is also provided

at the end of this section.



Table 1 Summary of biology and behaviour of common mynas, brief interpretation and

management implications.

S.no | Biology

Interpretation

Management Implications

1 Medium sized
bird, 25 cm and
has size overlag
with a number
of native birds

Similar size would mean
similar space
requirements for nesting.
Also, may cause greater
competition for space to

Impacts on similar sized birds would
require stringent monitoring while an
control of mynas is undertaken.

cm) (Clout and
Hay, 1989)

such as tuis, smaller bids such as

saddlebacks, | silvereyes and robins.

stitchbirds. Nesting holes for
endangered species sucl
as saddlebacks can be
utilized by mynas thereby
limiting their use by
saddlebackg§Lovegrove,
1986)

2 Sexual Morphometric characters Sexing in the field may not be
dimorphism is | for have been described | feasible. During shooting, if a pair is
negligible. by Cownsilmanet al. sighted, one of the membesisould at

(1994) on the mynas in | least be shot to break the pair. All

SingaporeHowever, in | culled birds (irrespective of the

New Zealand, Wilson method), must be collected for

(2973 found that only population analysis. Measurements

when males and females| hard body parts such as beak, tarsu

are both measured with | culmen etc., should be recorded for

respect to each other, ca| individual birds and birds mustb

they be sexed sexed accordingly. See Wilsa973

successfully. andCoungiman 1974for details on
morphoméric measurements of
common myna populations in New
Zealand.

3 Beak gape (0.9 | Similar to gape size of | Bait in traps or poisoned baits must

Tui, Saddleback,
Stitchbird and Bebird,
therefore restricted to
similar sized food (seeds
and insects). Very small
for most native fruits and
therefore regarded as a
minor frugivore in a
native forest (Clout and
Hay, 1989). Maybe a
dispeser of small seeded
weeds, e.gnightshade
(Wilson, 1965). In the
Hawaiian islands, seed
dispersal by common

mynas lead to a

small enough to allow the myna to e
it in one attempt to increase
palatability.

At forest edges where mynas may b
prevalent, it would be useful to contr
it, as it may increase spreading of
weeds into the interior of the forest.




are important

carriers of

S.no | Biology Interpretation Management Implications
catastrophic increase in
the populations of
Lantana camardo weed
proportions(Lever and
Gillmor, 1987)

4 Common myna | Feeds on plant parts suc| Its opportunistic feeding can be
is an as fruits, berries, seeds g manipulated to develdgjpxic baits that
opportunistic well as insects, and othe| common myna will select foas
omnivore invertebates. It makes | opposed to native birds that would
(Counsilman, | use of whatever food choose not to. Common mynas,
1974b) source is available especially around the urban areas a

including skinks, and very prone to feeding on kad crumbs
other small vertebrates | (Counsilman, 1974b)

such as chicks of other

birds(Counsilman,

1974b)

5 Egglaying Older females are better| It is therefore usful to selectively cull
Nov- Feb used to predict seasonal| older females if shooting/trap
(Wilson 1973). | availability and local selectivity options are available. Old{
First clutches | conditions. Also are females or oldrestablished
are heavier, larger and healthier than| populations must be targeted first if
larger eggs and| young females. choice needs to be made and history
more the populations is known (e.g., in
successful. urban areas). Alsdargeting earlier in
Older females the season may be beneficial before
produce large production of the first clutch of the
clutches. Post season. Careful monitoring of the
fledging population for at least one breeding
mortality is season prior to the control program
highest in early must be doné&o identify productive
season (Wilson females. This could be coupled witla
1973). pre-feeding program if planning a

poisoning control operation.

6 Three species g Parasites in common It may be useful to conduct survey o
cestodes myna populations in New parasites in local common myna
namely, Zealand are unknown. | populations. It may also shed light o
Hymenolepis any diseas or other health issues thg
farciminosa, H. mynas may spredad native birds. It
magna.and may also enable identifiian of any
Choanotaenia highly specific parasites that may leg
acridotheresi to novel biocontrol options.
are found to
parasitise the
common myna
in India
(Saxena, 1971)

7 Common mynag Introductionof avian The further spread of mynas into

malaria and avian pox

into Hawaii are classic

native forests should be limited befo
their disease carrying capacity and




S.no | Biology Interpretation Management Implications
hematozoan examples of bird potential role in sprealg diseasés
blood parasites | extinctions due to understood.
namely, introduced diseases
Plasmodium (Atkinsonet al, 1995)
and Mynas may have also
Haemoproteus | introduced some avian
(Ishtiaget al., diseases into New
2007)(source | Zealand to which the
India) and there| native birds may be
IS some susceptible. Further
evidence of this| studies need to be done
disease being | ascertain this.
carried into
New Zealand
by introduced
mynas(Ishtiaq
et al, 2006)

However the
sample size
(n=41) was low
for any
conclusions to
be drawn.

8 Four species of| No data is available on
pthirapterans | the pthirapteran fauna of
(lice) are known mynas introduced into
from common | New Zealand. This shoul
mynas in India | be incorporate into
(Saxeneet al, | diseasebased studies
2007) However | required for local
their role in the | common myna
regulation of populations.
myna
population is
unknown.

Sno. | Behavior

9 Anti-predator
vigilance:
Mynas show
high levels of
antipredator
vigilance, at
leastin a
resource rich
urban
environment
(Newey, 2007)

Repeated culling in the
same site may make
mynas wary ofvorkers,
especiallyshooters.

Shooting must not be continuously
used as the main method. It should |
alternated with other methods of
control.

10

Search image | These birds aradapted to Some species of N.Aative




S.no

Biology

Interpretation

Management Implications

development is
very rapid,
especially of
readily
available insect
prey species
(Wilson, 1965)

insect outbreaks, leading
to large quantity intakes
of such insect species
(Wilson, 1965) Even
such large intakes
however, may sometimes
not form a large
proportion of the diet
(Tindall, 1996) For
example, a few hundred
cicadas may be found
inside the guof one bird,
however this may form
only a small proportion of
the diet(Wilson, 1965)
Chicks are however fed g
diet of invertebrates.
Amphisaltasp., native
cicada, formed 90% of
diet of young myna
chicks in the summer of
1970(Counsilman, 1971,
1974a)

invertebrates such as cicadas and sf
insects, with seasonally abundant
populations are therefore at risk fron
common mynas. It may therefore be
important to control mynas in areas
with endemic or protected invertebra
specieghatare locally o seasonally
abundant.

11 | Form enormous| Majority of the movemeni Mist-netting if used for control, shoul
communal of the birds into and out | be conducted at least 45 min post
roosts, with up | of the roost happens dusk. For bird counting to estimate
to 400 birds within 45 minutes from | population size at a particular roost
present at one | dawn or dusk. Therefore, alo, 45minutes post dusk is
time at a the largest number of advisable.
particular roost | birds present at any time
(Counsilman at the roost would be
1974b) about 45 minutes post

dusk(Counsilman, 1974b
GreigSmith, 1982)
(Silhowette Is.,
Seychelles)
12 | Common myna| Common mynas may Nest boxes may be ideal for noose

is a secondary
cavity nester in
its native range
(Bhattacharyya,
1990; Dhanda
and Dhindsa,
1996) but
primarily a hole
nesterin New
Zealand
(Wilson, 1973)

Population of

provide competition to
native holenesting birds
for nesting sites and may
use up nest boxes
establisheddr protected
birds. In a study in
Canberra, mynas
occupied 54% of nest
boxes erected in a Natur
Park, while only taking uf
27% of natural hollows

(Pell and Tidemann,

traps.

It warrants the control of mynas in
bird conservation areas, espegiall
where nest boxes have been pot
Oppatunistic common mynas may
not only displace native birds by
taking up the nest boxdsut will also
have a better breeding success, hen
further increaséheir population.

10



S.no | Biology Interpretation Management Implications

mynas doubled | 1997a)

in four seasons | It will make use of

at near ideal available nest boxes and
conditions with | has a better overall

the presence of| breeding success in nest
nest boxes boxes(Dhanda and
(Wilson, 1973) | Dhindsa, 1996§Study
Source: India).

13 | Mynas Mynas survive better thal If mynas and starlings are both
outcompete starlings and redudghe | present, this is to be considered befc
starlings in reproductive success of | controllingeither of the two.
favourable starlings breeding nearby Preferably multiple species control
conditions from 51% to 8%(Wilson | must be undertaken and interspecifi(
(Wilson, 1973) | 1973) interactions carefully monitored.

4.1 Applicability of Biology data

Common myna is native to the Indian subcontinent and a volume of research is conducted in
its native range. In the above table, most of the data collated has been sourced from New
Zealand based studies to increase its applicability to the context of this Hgpeever,some

data are available onfyom its naive rangefrom or other introduced ranges

Telecky (1989) conducted a comparison of the breeding biology of common mynas

i ntroduced to Hawai.i and New Zealand (using
India. In New Zealand, temperature was found to have an effect on thg amdhlength of

the breeding period, as opposed to rainfall in IffgN@son, 1973) Consequentlythe clutch

initiation period was 6 monthia New Zealand, much longer than the usual 3 months in India
(Bencal and Vellore)(Telecky, 1989) Egg weight was lower in New Zealand as well as
Hawaii in contrast to that in the native rar{elecky, 1989) Thisfindingis supported by the

clutch size and egg weights of eight other introduced passerines in New Z@gzdesd\et

al., 2005) However, hatching success was also lower in the introduced(@edasky, 1989)

This reflects the adaptability of commanynas to their novel surroundings, as New
Zeal ando6s r sehsanalityprogidey thesntwahballoager breeding periatthough
with lower hatching success, due to tb@oler temperatures overalBy producing more
number of clutches containing aiter eggs over a longer period, common mynas strive to
increase their reproductive success.

This also suggests the relatively lower direct applicabilitpatfve rangdife history datain
areas outside the native randderefore,n order to be abléo manage thenpilot studies
looking at different life history aspects of common mynagheir introduced range is of
utmost importanceIf overseas information is used, it should be applied cautiously.

11



5. Ecology of Common Myna,Acridotheres tristis

5.1 Introduction, Distribution and Spread

Common nynasare native to the Indian subcorgnt and surrounding regions. Thegve

been introduced to a large number of countries and it now occurs on all continents except
Antarctica and South Ameri¢®eacoclet al, 2007) Figure 1 provides the world distributio

of common mynasMost of this section is compiled from New Zealand information as little
published information from elsewhareavailable.

/\s =
o=

[ Natural range 4
M Introduced range
o

Figure 1: World map showing the distribution of common myna Acridotheres tristis. Light grey shaded
areas represent the natural range and dark grey shaded areas represent the introduced range.
(Source: Peacock et al., 2007).

5.1.1 Introduction of mynas to New Zealand and their current distribution

Common mynas were introduced into New Zealand from a stock affoortk India that had

naturalised in Australia, by private individuals and a few acclimatisation societies in the early

1 8 7 @Carmingham, 1948) My nas wer e | i berated at ndall ¢
towns in the South Island, wheteeyeventually disappeard@unningham, 1948)

5.1.2 Dynamics of the current distribution of common myna in New Zealand

The common myna, unlike some other introduced birds, continues to show a reduced
distribution, especially from the sthern end of North IslandgRobertsonet al, 2007)
Previously it was common throughout Wairarapa, Wellington and Volcanic Plateau areas, but
its population has diminished. Expansion is evident on the East Coaeveitty Bay, and
through to the Bay of Island®obertsoret al., 2007) Wilson (1973) provides some reasons

for it being related to changing farming practices, but other reasons are less apparent. This

12



species hasat recently been recorded from the South IslgBull et al, 1985; Cunningham,
1948; Robertsort al, 2007)

L ]

Acridotheres tristis

Ind ian Myna, Common Myﬁ%
INTRODUCED!

myna

883 Squares where observed (28.69%)
8528 Sheets recorded (26.80%)

Breeding

Figure 2: The distribution of common mynas in New Zealand (Source: Robertson et al., 2007).

5.1.3 Referred habitat types of common mynas

Common myna is said to have evolved in an open woodland habitat in Indsthecefore
pre-adapted to vertical structures such as trees or buildings in urban or suburbgirelfeas

and Tidemann, 1997a)Common mynas are capable of occupying forests, woodlands,
farmlands, orchardsurban areas, gardens and paiRsbertsonet al, 2007) Due to their
anthropogenic dependence, human settlements provide ample opportunities for mynas to
establish, at least in urban and suburban setf@gsningham, 1948;&lhiet al, 1999)

13



5.1.4Potential for range expansion
Climate matching using CLIMATE software and habitat matching based on Terralink Land
Cover database of New Zealand, predicts that common mynas have not completely utilised all
the area of the prefred habitat in New Zealand, because the climate in those areas is not
suitable (Randall et al, 2007) Therefore, givenclimate change scenarioease of
introductions from resident populations and trade pathways, range expansion of common
mynas in the futureould beinevitable.

In the past mynas were released in the South Island of New Zg&andingham,
1948) howeverperhapsdue to the harsh climate or low ambient temperature (temperature
strongly affects breeding, section 4.1) these populations did not survive. In the current climate
scenario and further warming of the climate duelimate changethere is a possibility of
common mynas being able to expand their range in New Zealand.

Common mynas are often transported to New Zealand via trade routes, especially on
ships and are also capable of long distance flight over land an({l/¢ésmn, 1965) Therefore
if climate being an importantestricting factor, issasedjt may lead to range expansion by
common mynas in New Zealand. This possibility can be closely assessed by climate
modelling using the climate data available for myna from around the world.

5.2 Dispersal

Common mynas are capable of long distance flight and have been observed flying over the
sea in excess of 50 miles from nearest land (York, D. Marine Dept, 1965cpems. in
Wilson, 1965). However, a single study conducted in New Zealand with banded birds
determined that 31.4% of juveniles would go past a mile and only 5.7% of adults would fly
past a mildrom the nestHowever, this study was not a large scale experiment and maximum
dispersal distances of mynas can therefore not be concluded. Dispersahggant means

of range expansion and therefore needs to be determined before sustained control of mynas
can be achieved.

A number of factors such as fledging, winter food shortage, nesting space steidageay

be important in determining dispaf$n seasonal climatg§Vilson, 1973) A systematic study
involving banded birds from a range of habitsts number of years is required to estimate
natural dispersal rate.

5.3 Invasiveness

Common mynasra considered highly invasive and bear pest status in a number of countries
and in several regions of New Zealand such as Auckland, Bay of Plenty, Nortatand
(ARC, 2007; EBOP, 2009; NRC, 2009} is ranked in the same league of walown
invasive organismas candoads and brown tree snat8SG, 2006)

In Australia and most of thieacific islands where common mynas have been introduced they
have been considered responsible for decline in the number of threatened bird species
(Blanvillain et al, 2003; Komdeur, 1996; Pell and Tidemann, 1997&dwe and Empson,
1996) They are also considered to prey upon lizRC, 209)and other small vertebrates,
however conclusive reports for their impaaspecially in the Pacifigre not available. For a

list of location specific impacts of common mynas see Appendix 1.

There aremany factors that contribute to the invasiveness of the common .ndysalection

of some of the factors is presented below

5.3.1 Competition

Common mynas compete with other birds at three levels; 1) food, 2) nesting space and 3)
territory. In urban areas, common mynas are capable of nesting under metal roofs, gutter
entances, drains funnels, spouting, air vents as well as garden vegd@tionsiiman,

14



1971) This not only creates public nuisance but furtherdeacpopulation increase of mynas
in cities and provide a source population of mynas emigratitog neighbouring forest
reserves. This source population of mynas is greater by many magn(@&&600 in
Auckland in 1971) than any native birds in foresemves(Counsilman, 1971)Thusstrong
competitivepressurdrom these immigrating birds must be felt by native birds in surrounding
bush reserves

The feeding niche of common mynas overlaps with that of a number of similar sized
native birds, such as grey warblers, tuis, etc. (see Table 1, points 3,4). Common mynas are
gregarious and opportunistic and therefore capable of easily outcompeting Nativ
Zealand birds as far as uptake of similar food is conceffiedall, 1996) Conclusive data
on this is however yet to be collectied most countries

Common mynas in New Zealand are hoksters andn natural areas)est at a range
of heights varying from 1.8 t@5 m, average height about 7 (@Gounsilman, 1971)Such
variability in nesting range provides mynas with a clear advantage over most nativdtirds
are highly specific to natural caviti€slliott et al, 1996)

Mynas in New Zealand defend much larger territories than in If@aunsilman,
1974a) The average territory size defended by a single pair is 0.83 ha with the largest
territory being recorded at 1.38 ha, in an urban set@oynsilman, 1974a)lerritoriality of
mynas is yet to be studied in a forested habitat in Newadddh urban settings, Couifean
(1971) concluded that there were three major territory requirements 1) suitableebbate,

2) an open habitat, 3) a large area with a variety of land cover. Territories are defended by
both male and femaléirds anda high degree of fighting behaviour is displayed at territory
boundariegCounsilman, 1974a)

Terntorial fights may lead to failure of nesting by other birds in myna territories and
also displacement of any nests in territorial ar@ace mynas have established themselves
there(Counsilman, 1974a; Tindall, 1996)

5.3.2 Nest Predation

Common mynas have been indirectly found responsible for death or fledging failure of
chicks. Mynas were held responsible tbe failure oftwo endemic Mangaia kingfisher
chicksto fledge on Mangaia Island in the Cook Islaredsmynas interfered with their feeding
(Rowe and Empson, 1996b)

Mynas have also been fountd be important egg predators of sooty terns on
Ascension IslangHugheset al, 2008) Common mynas were also important egg predators of
Wedgetailed Shearwaterd?(ifinus pacificuy at Kilauea Point in Hawaii, where, in 1978, all
production loss was caused due to egg predation solely by common (Byrdst al, 1983)

In New Zealand they are a potential predator of chicks and eggs of saddlebacks on
Motukawanui Island and have been noted to use nest boxes on Tiritiri Matangi Island
(Lovegrove, 1986)

On a number of occasions mynas have been suspected as egg and chick predators of a
number of native birds (see Appendix 1). Howewermost caseshese effects areot yet
guantified and data are insufficienio warrant control measurebut applicatbn of the
precautionary principle would seem sensible

5.3.3 Aggression

Common mynas are highly aggressive and show a variety of fighting betsa\aod
intolerance to neighbouirds. Due to their territorial nature, common mynas evict eggs and
chicks ofother birds nesting itheir vicinity (Byrd et al, 1983) They also show considerable
aggression towards adulfgeventing them from feedinghicks andleading to a reduction in
their breeding succeséThibault et al, 2002) During peak breeding season, fighting

15



behaviourbetweenneighbouring common myna paingightens with pair boundary quarrels
(Counsilman, 1971)

Common mynas al so show Omobbingo -bblelhavi ou
gulls, cats and humans thatnoe near nests occupied by myn&Sounsilman, 1974ajThe
high degree of intolerancown by mynas tother birds nesting itheir vicinity may lead to
disruption of successful breeding by native birds.

Figure 3 Fighting behaviour
display involving four mynas in a
park in Sydney, Australia.

(Photo courtesy Mark David, accessed

on 23 February 2009 from
www.mdavid.com.au)
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Most repots of effects of mynas are localised studies or olsens that do not yield
clearcut quantitative impacts on the native species of concern (see Appendix 1). The single
most important analysis of impact of mynas on native birds in New Zealand has tsiadwn
presence of mynas does negatively affect native birds. Removal of mynas from Motuora
Islandled to a significant increase in the native: tui (Prosthemadera novaeseelandiae), fantalil
(Rhipidura fuliginosy, silvereye Zosterops lateralis welcome swabw (Hirundo neoxenp
and grey warbler (Gerygone igata) and introduced: chaffifcimdilla coelebg, blackbird
(Turdus merulpand starling $turnus vulgarysnumberqTindall et al, 2007)

However,the mechanism of the impact of mynas was unclear from their study and
hence would be an important question for future studiies likely that a combination of the
above factors causes the impacts onrhigve birds. For auservationpurposes, however, it
would be useful to understand which of the factors is the most important to minimise wastage
of resources.

6. ManagementRecommendations

6.1 Management strategy: To eradicate or to control?
This section concisely covers reamendations for the management of common mynas in
New Zealand.

To eradicate or control a pest specieRs isa question often faced by conservation workers
Based on the biology and present establishment status of common mynas in New Zealand, it
is virtually impossible to eradicate them from the entire couf@gunsilman, 1974a)rhis is

mainly becase of the large population density (especially in urban areas) and the
unavailability of sustainable and highly effecteadicatiormeasures.
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Nevertheless, eradication of common mynas is possibEmall isolated islanddlynas have

been eadicated from the 27 ha Cousin Island in the Seychelles using a combination of
techniques(Millett et al, 2005) The lessons learned could be applied to Pacific Island
Countries and Territories.

Based on the above dissizn on the biology and ecology of common mynas, it can be
concluded that a variety of potential impacts on native fauna of New Zealand may have been
overlooked in the past. Therefore, there is an urgent need to reassess the status of myna as an
invasive st species in New Zealand and control it in high priority nature reserves (e.qg.
mainland islands such as Trounson Kauri Pé8gunders and Norton, 200ahd maintain

low populations in suburban and urban areas.

Eradication in important wildlife sanctuaries on offshore islands may also be feasitde if th
population size is small or the island is small and isol@tétiett et al, 2005) However, if

the risk of reinvasion is very high, eradication may not be practical. Cousin Island in
Seychelles from which common mynasre eradicated was not isolated and therefore would
be at risk if nearby island get invaded by my(dslett et al, 2005)

The Allee-effect comes into play when the population size on a particular landmass is so
smal that inability to find a mate or environmental stochastity leads to extincipsuch a

low population threshold, the population growth is retarded. In the casentol on, or
eradication fromsmall islands of ecological importance such as Tiritiri Matangi, TKiegs
Islandsand the Hen and Chickenldads,determination of a low population threshold may

aid in eradication. The population may be brought down to the low threshold size and then
allowed to depreciate naturalljowever, reinvasion from the mainland must be considered.

In a mainland island situation ofdh biodiversity value, sustained control at {papulation

level must be maintained. Before sustaleabontrol can be achieved, it is important to
ascertain the impact of mynas at different population densities on the recipient Thena.
impact could beneasured via indicators such as nestboxes taken up by mynas, interference
with native bird breeding, reduction in population size of native birds of concern etc.

Following this, different levels of control must be maintained to enable the calculateon of
low-threshold population in which minimal impact of mynas is felt. Taus threshold level

must then be maintained sustainably and stringent monitoring must be applied from which the
outcomes are fed back into the management protocol. Furthermongtisation of high
importance sites such as the mainland islands and biodiversity hotspots must be conducted to
concentrate efforts where they will have the most effect.

6.2 Managementoptions
This section summarises the means available for nla@agementof common myna
populatiors:

6.2.1 Chemicamanagement
Chemical control is one of the oldest forms of control methods to remove nuisance or pest
birds. See Spurr and Eason (1999) for a review of all commercial andonanercial
avicides. Starliciderad alph&hloralose arg¢he two main chemical control options tried and
tested on mynas with certain success. Following are their main merits and demerits:

Starlicide DRC-1339 or 3chloro-p-toluidine hydrochloride is a water soluble oral
toxicant registered for use in New Zaatl (O'Connor, 1996)Baits can be formulated with
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dripping on bread squares, with each square containing up to 3mg of the active ingredient
(ACVM, 2002)and supplied during the early morning feeds. See ACVM (2002) for details on
the preparation of the baits. It can also be provided in glycerine swdetater during the
day (Pers.comm, Bill Simmons). Starlicide is readily absorbed tine bloodstream and
completely metabolised by the liver within2Z8 hours(Rameyet al, 1994) Death occurs
from uremic poisoning and congestion of the major ordRasneyet al, 1994) Death is
nonviolent, occurring without convulsions or spasms and is usually delayed4blyoBirs
(ACVM, 2002; DeCinoet al, 1966; Spurr and Eason, 1999istress callshat may make
other mynas wary of the dangaenot emitted by the dying bird&CVM, 2002)

Prefeeding must be done to achieve maxmmortality and observations on birds
taking the nortoxic prefeed baits must be made to identifyydikely nontarget birdqSpurr
and Eason, 1999)Starlicide has low toxicity to mammals but has high toxicity to many birds
including blackbirds, crows, starlings and American rqBipur and Eason, 1999)However,
care must be taken if this poison is to be used in native forests as no evaluations of risk to
native birds of New Zealand are available. In an urban setting however, it may be safer if
baits are administered dhe ground,as not many native birds are widespread in the urban
settings. Tuis that are present in urban and suburban settingg greund foraging. Pukekos
on the other hand may face some risk @reta fairly common species).

Alphachloralose (R)-1,2-0-(2,22-trichloroethylidene)J-D-glucofuranose is an oral
narcotic used mostly to immobilise birds to make them easier to @&ton, 1994; Thearle,
1969) Pest species can then be killed humanely andpaest species can be revived and
released Thearle, 1969)In sufficient quantities alphehloralose can be toxic and has been
widely used on starlings, house sparrows, and rock pigébdgathet al, 1961)

It is fast acting with first signs of narcosis occurring after 10 minutes, followed by
mild convulsions and immobilizatiofT hearle, 1969)Affected birds do not emit distress calls
that may warn other bird3 hearle, 1969)but the convulsions may alert conspecifidpha
chloralose is less toxic to mammaddst there is risk of primary poisoning to négrget birds
(Schafer, 1991)Secondary poisoning to scavengers or predatory birds may also occur as it is
slowly metabolisedSchafer, 1991)It is also very labour intensive as the stupefied birds have
to be collected before thevake up(Spurr and Eason, 1999)

6.2.2 Trapping
A variety of traps have been designed for trapping mynas. Following is a critical assessment
of the popular myna trapping mtheds in their order of success

Decoytraps: Any form of wirenetting trap that contains one or two decoy mynas.
The decoy birds are usually in a separate chamber and are provided food an(Shater
and Saunders, 20Q4)he decoy birds serve to attract foraging mynas towards the trap and
this type of trap has been repeatedly found to be most successful in trapping mynas in New
Zealand(Tindall, 1996; Wilson, 1973)Decoy birds can basedin most trap typeslhe traps
have to be constantly monitored and any caught birds have to be reatavigt Thetraps
haveto beshaded anturnished with waterfood and preferably a perch.

Walk-in/Funnel entry trapsA variety of designs are available for the funnel entry or
walk-in traps. The trap entrance is in the form of a funnel, througbh the birds entethe
trap by crouching, but cannot exit once they are standing inside the trap. The traps have to be
periodically monitored and any caught birds have to be removed. Theneaoto be
furnished withshade,water, food and preferably a perdor humane reatment of trapped
birds Cylindrical (Tindall, 1996) 0 b o x(TGndall, r199®) Tidemann trap(Pel and
Tidemann, 1997aktc., are almodifications of funnel entry drap-door traps.
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Noosetraps A bunch of nylon nooses are nailed to the entrance of a nestbox once it
has been established that it is occupied by mynas. Both male and female catubedca
using this method. However, it is labour intensive and monitoring is required beforehand to
identify myna nests.

Mist-nets Mist nets are fine polyester or nylon nets which are suspended between two
upright poles, requiring continual monitoring aexpert handling of caught birdgSharp and
Saunders, 2004)Since mynas are very wary birds, these traps showed least success in
Wi | s @973 sudy

6.2.3 Shooting

Shooting by competent marksmen has often been quite useérhtive small populations of
isolated birdgMillett et al, 2005) However, a gun with a silencer must be used and shooting
must be carried out preferably during night so that the birds do not become wary of the
shooters.

6.3 Combinations of themanagementoptions in different scenarios

Since mynas are wary birds, it is advised to use a combinatimoref than one technique
target them(Millett et al, 2005) The following scenarios arexamplesof how different
methods may be suited for different habitats where myna control may be essential.

6.3.1 Urban habitat

Starlicide (DRG1339) on bread cubes should be used in urban situations as it has high rates
of mortality and is sufficient foan initial knockdown of large populatioriMillett et al,

2005) It was found to be very effective on Seychelles Islands in controlling nilfilett et

al., 2005) Ground dispersal dbread baits may be useful as most native birds in an urban
setting are not ground foraging. Alsmost native birds in an urban setting do not feed on
artificial food sources such as bread. -Ryreding from 3 days to up to a month must be
conducted. Sincmynas nest around human habitations (see 5.3.1) active removal of potential
nesting sites must be undertaken preferably as a project involving local communities.
Spreading awareness aramhumunity education may play an important role in such a project.

6.3.2 Native forests

Edges of the native forests must be targeted first because of their role hiligadal Since

the risk of nortarget éfects maybe high in this habitat, use of Starlicide is not advised
(unless it can be proven that ntamget impats will be negligible). Decoy traps, in open
habitat should be used and algtidoralose baits in the interior of the forests in winters may
be useful. Any noitarget birds can be collected and kept warm until revived.

In a native forest, more labour @msive and consistent effort would be required to
attain an initial knockdown to a low population. Shooting may also be done in native forests
by experienced marksmen. Noose traps may also be utilised if it is known that a certain nest
box is inhabited bynynas.

6.4 Monitoring

Rigorous monitoringaindsurveillances an important aspect of anyanagemenperation. In

the control of myna population monitoring would be extremely important. All captured mynas
must be sexed using morphometric anal{Sisunsilmanet al, 1994)and counted. As much
location and biology detail as possiblacluding gut contentmust be ascertained before
disposingof the carcass. Gene based methods may be developed for sexing and demographic
analysis of a particular pogatlon.
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7. ResearchRecommendations

Very little work has been done the Pacific and, @spite the work done on the biology of
mynas in New Zealand, a volume of important ecological information is missing that would
hinder any managemenoperationsFirstly, apart from the traps used by Wilson (1973), no
method efficiency comparisons are available for the control options of mynas in New Zealand.
A number ofothershortterm and longerm research needs arisenfr¢his report.

7.1 Introduction pathways

Mynas are flighted, howevehey have limited home ranges. Nevertheless the maximum
extent of dispersal via flight and the rate of natural range expansion (duer¢asing
population) for mynas in New Zealaadeunknown.It would be critical to knowthese details
before a large scalmanagementperation can be designed.

7.2 Impact assessment:

As discussed aboyassessment dfieimpact of mynas on native faa would be elemental in
sustainably controlling mynas to achieve the desired biodiversity ousco@fefurther
importance may be the impact of mynas on individual species that appear most affected, for
example the tu{Tindall, 1996) An hy p ot h e s i lSmitation®fiui prosluctidity caused

by mortality due to mynasdé may be tested an
ascertain the impact of mynas at different population levels.

7.3 Interspecies interactions

Very little is known about the interactions admmon mynas with other introduced species.
Therefore this should be considered if mynas are targeted in a multiple introduced species
area. The removal of one invasispeciesoften leads to the ecological release of another,
apparently less harmful invasi.

Mynas interact with starlings, blackbirds etc. Therefore, the cascading effects of myna
control on those introduced birds with similar niches, such as starlings and blackbirds need to
be preexamined before single species targeted obrgrundertakn. It may payn the long
termto attempt multispecies control in important sites.

Also, in other control programmes in places where mynas are present, their
populations should also be monitored. On Ascension Island in the South Atlantic, control of
cass lead taanincrease in the population of common mynas which in turn lead to 25% loss of
sooty tern egg¢Hugheset al, 2008) Myna predation of sooty tern egga the islandvas
greaterthan that caused by rats.

7.4 Further research dheecology of mynas

Tindall (1996) concluded thatexceping a radical breakthrough in biological control,
continued research into the ecology and impacts of mynas may provide the only means for
developnent of innovative control techniques and ldagn resolution. Therefore, research
andmanagemenmnust go handn-hand for thananagement of this invasive pest species.

7.5 Review of earlier research

When a species naturalss@ a new habitg its ecology can be different from the population
in its native area. Th&vays in whichcommon mynasadapt toa new environment need
attention
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Common mynas (Acridotheres tristis) showing preference
for pawpaw (Carica papaya) over fresh coconut and boiled white rice,
Mangaia, Cook Islands. (Photo: Bill Nagle)
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