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Introduction 

1 My name is Dr John Edward Dowding. For the past 24 years, I have been a Partner 

in DM Consultants, working as an independent wildlife scientist and ecological 

consultant. 

2 I have been asked by the Isaac Conservation and Wildlife Trust (Trust) to provide 

evidence in support of its submission on Stage 2 of the Proposed Replacement 

District Plan (Replacement Plan).  In doing so, I have previously provided a 

Statement of Evidence dated 29 October 2015.   

Qualifications and Experience 

3 I have the qualifications and experience set out in paragraphs 3 to 6 of my evidence 

of 29 October 2015 prepared for the Stage 2, Chapter 17 hearing. 

4 I have been provided with a copy of the Code of Conduct for Expert Witnesses in the 

Environment Court Practice Note. I have read and agree to comply with that Code. 

Except where I state that I am relying on the specified evidence of another person, 

my evidence in this statement is within my area of expertise. I have not omitted to 

consider material facts known to me that might alter or detract from the opinions I 

express. 

Scope of Evidence 

5 In my earlier evidence I have: 

5.1 Described the conservation activities undertaken by the Trust in respect of 

threatened bird species1; and 

5.2 Explained the national and international significance of those activities to the 

conservation of biodiversity in New Zealand2. 

6 I note that the expert conferencing I participated in for Chapter 18 also recorded 

agreement that the Trust’s conservation activities with respect to threatened birds 

were long-term and important3. 

                                                      
1
 Evidence of Dr John Dowding, Chapter 17 Rural, 29 October 2015, at paragraphs 9-14 

2
 Evidence of Dr John Dowding, Chapter 17 Rural, 29 October 2015, at paragraphs 15-23 

3
 Joint Statement of Expert Conferencing, Chapter 18 Open Space, McLeans Island Zone, at paragraph 3.1 
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7 This Statement of Evidence addresses the concerns of the Trust in relation to 

activities that might occur in the Open Space McLeans Island zone, adjacent to the 

Trust’s land, and particularly in areas close to the Trust’s aviaries. 

8 My evidence will address: 

8.1 The unusual location of Peacock Springs, given the conservation activities 

undertaken by the Trust; 

8.2 Activities that could impact on the Trust’s breeding activities; 

8.3 Particular effects on the birds at Peacock Springs. 
 

The unusual location of Peacock Springs 

9 It is rare for an institution breeding and rearing such highly threatened bird species to 

be located close to a large city. In this respect, Peacock Springs appears to be highly 

unusual. Department of Conservation (DOC) captive-breeding facilities at Mt Bruce 

and Burwood Bush are in remote rural areas, and even the black stilt facilities at 

Twizel are located outside that small township. The feature that distinguishes 

Peacock Springs is the higher level of background noise (including the operation of 

an international airport nearby), and the potential for high levels of human activity in 

the vicinity. There is therefore little useful guidance available from other institutions 

on (a) the pressures that a large urban environment nearby might put on the Trust’s 

captive-breeding activities, and (b) on rules relating to the use of surrounding land 

that might be relevant to the situation at Peacock Springs.   

10 I also note that much of the infrastructure for captive breeding at Peacock Springs, 

and particularly the aviaries, consists of large, permanent structures. There are eight 

aviaries for shore plover, ten for black stilts, and eight for waterfowl, along with a 

number of ancillary buildings. Many of the shorebird and waterfowl aviaries require 

water to be flowing through them, and are located on the site accordingly. For these 

reasons, it is not feasible to relocate them. Two photographs of the shore plover 

breeding aviaries are shown in Figures 1 & 2. 
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Figure 1  Breeding aviaries for shore plover (foreground) and black stilt (far right), showing 

their isolation from noise-generating activities and human disturbance. The shore 

plover aviary block is 80 m in length and 10 m wide 

 

 

Figure 2  Shore plover breeding aviaries, showing the water flow exit from the aviary block 

and the permanent steel and concrete construction 
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Activities that could have an impact on the Trust’s breeding programmes 

11 Disturbance can be defined as “a deviation in an animal’s behavior from patterns 

occurring without human influences” (Frid & Dill 2002). In the case of birds, two 

important agents of disturbance are noise and the proximity of people, both of which 

can have a wide range of effects. 

12 Many studies of the effects of noise and disturbance on birds have relied on 

observation of a behavioural response to the stimulus. However, it is now clear that 

there can be physiological responses in the absence of behavioural responses. For 

example, the proximity of people can lead to increases in heart rate (Ellenberg et al. 

2013). Birds exposed to stressors typically secrete the hormone corticosterone, and 

when the stress is prolonged, this can have a wide range of physiological effects, 

including inhibition of breeding (Wingfield & Sapolsky 2003). 

13 As a result of these effects, the Trust manages noise and human activity around its 

aviaries and other facilities carefully so as to reduce disturbance as much as 

possible. As noted in my evidence of 29 October 2015, the Trust’s facilities are 

deliberately not open to the public, and only the Wildlife staff necessary are permitted 

to visit the breeding aviaries. Visits are kept to the minimum necessary for adequate 

husbandry, and care is taken to avoid unnecessary, loud, or sudden noise.  Capture 

and handling of birds (which causes a very high level of stress) is kept to an absolute 

minimum. 

 
Noise 

14 Background noise interferes with acoustic communication between birds, and can 

affect many avian activities. These include territory defence, finding and retaining a 

mate, alerting other individuals to predators, and communicating with offspring. Noise 

may also mask the sounds of approaching predators. Background noise can 

therefore have immediate effects on survival and breeding success of individuals 

(Blickley & Patricelli 2010). 

15 It is also clear that different bird species respond differently to anthropogenic sounds. 

Some species appear to tolerate increased levels of noise in the wild, but many 

respond by moving away from the source or having lower breeding success (Kaseloo 

& Tyson 2004, Blickley & Patricelli 2010). In paragraph 4.1 of the evidence of Mr 

Camp it is stated that “International research into the effects of noise on animals 

shows that they are generally not disturbed by “normal” noise”. It is not clear what 
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pieces of research this refers to, nor whether it relates to birds. Normal noise is 

stated to include “everything from quarrying to traffic and many industrial activities, at 

levels of 50-60 dB LAeq or higher.” My review of the literature suggests that many bird 

species are in fact affected by background noise. 

16 Mr Camp also states in paragraph 4.2 “This is evidenced along the sides of many 

roads, where animals and birds are often oblivious to passing vehicles.” While some 

species or individuals may become habituated to higher levels of background noise, 

and may even have to modify their vocalisations to cope with it (review by Patricelli & 

Blickley 2006), it is clear from the research of Reijnen et al (1995, 1996) and others 

that many species occur at significantly lower densities near roads. 

17 Background noise can also affect birds in captivity. Vocal communication is used to 

maintain territories (even when these are clearly defined by the limits of individual 

aviaries), and to maintain pair bonds. A study on captive zebra finches for example, 

showed that an increase in background noise results in pair bonds weakening and 

the incidence of mate change increasing (Swaddle & Page 2007); this study 

suggested that the reason for this was that females could less easily distinguish the 

calls of their mates from those of other males. Formation of pairs in captivity also 

requires vocal communication, which could be masked by an increase in background 

noise. 

18 Loud and/or sudden-onset noises startle birds and tend to induce a flight/escape 

response. This response is widely used to scare birds from airports, agricultural 

crops, and other areas where they may cause damage (Beason 2004). People used 

to handling birds (for example for banding, translocations, or health checks) are well 

aware that sudden noises, even at relatively low volumes, usually cause birds to 

struggle and attempt to escape.  

19 In the wild, loud or sudden noise has a range of effects – flight from the source of 

noise always has an energetic cost, it may cause birds to abandon feeding areas, 

and it can result in separation of parents from offspring, increasing the risk of 

predation. In captivity, loud or sudden noise also causes birds to panic and fly, which 

may result in collision injuries (see paragraph 28). Such events also result in stress 

(see paragraph 27). 

20 At extreme noise levels, bird hearing may be damaged, and there is variability 

between species in the level at which this happens (Ryals et al. 1999). 
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Proximity of people 

21 Proximity of people causes most bird species to move away, normally by flying. It is 

generally agreed that this is because birds perceive approaching humans as 

potential predators (Frid & Dill 2002). This movement can have a wide range of 

effects, but always has an energetic cost. This cost may be important, particularly in 

the case of migratory birds at staging sites (e.g. Pfister et al. 1992). 

22 The distance at which birds react to the presence of humans (the flight initiation or 

flush distance) varies considerably between species. Values for a range of 

shorebirds and waterfowl quoted by Bregnballe et al. (2009) varied between 50 and 

250 m. The distance at which birds become aware of a stimulus but do not fly (the 

alert distance) is greater. 

23 At the population level, disturbance during the breeding season may be particularly 

important, as it can reduce reproductive success. This commonly occurs when 

disturbed birds leave nests repeatedly, exposing the eggs to thermal stress (e.g. 

Hunt 1972) or increased risk of predation (Pienkowski 1984). At the chick stage, 

disturbance can reduce foraging opportunities for young (e.g. Lord et al. 1997) and 

cause separation of young from adults, leading to an increased risk of predation (e.g. 

Mikola et al. 1994). In one study, breeding success of two species was significantly 

reduced by human presence nearby, even when people could not access the 

breeding areas and the perceived predation risk was not realised (Beale & 

Monaghan 2004). Shore plover breeding at Peacock Springs always leave the nest 

when staff approach, and do not return until the area is clear of people (Anne 

Richardson, Wildlife Manager, ICWT, pers. comm.). 

Particular effects on the birds at Peacock Springs 

24 Human hearing covers the frequency range 20 Hz – 20 kHz (e.g. Kaseloo & Tyson 

2004), and is most sensitive in the 2 – 5 kHz range. Bird species vary, but most hear 

within the range 50 Hz – 20 kHz, with highest sensitivity normally in the range of 1 – 

4 kHz (Beason 2004). There is therefore a very high degree of overlap in the 

frequency range detected by humans and many birds; in other words, birds typically 

hear the sounds that we hear. Birds are generally a little less sensitive to sound than 

humans, but hearing is still the second most important sense used by birds (after 

vision) to monitor their environment (Beason 2004). 
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25 Reports from staff responsible for bird husbandry at Peacock Springs (J Foster & L 

Heyder, ICWT, pers. comm.) note that startling from sudden noise is “possibly the 

most important problem to control from an animal health perspective”. However, staff 

also note the importance of chronic stress from a range of sources (e.g. interactions 

with keepers, human vocalisation, unidentified background noise, observation of 

potential predators). One effect of chronic stress is to lower the birds’ normal immune 

response, which is known to increase the incidence of aspergillosis, a fungal infection 

that is nearly always fatal. Aspergillosis was, for example, the only cause of death 

when New Zealand dotterels were held in captivity following the CV Rena oil spill 

(Gartrell et al. 2013). Deaths of shore plover and orange-fronted parakeets from 

aspergillosus have occurred at Peacock Springs in the past two years (Anne 

Richardson, Wildlife Manager, ICWT, pers. comm.). 

26 I believe it is important to note that the work on impacts of noise (paragraphs 14-20) 

was undertaken almost entirely on free-living birds, and there appears to be very little 

published information on the impacts of noise on birds in captivity. 

27 In my opinion it is very likely that some of the effects outlined above will be amplified 

when birds are in captivity. In particular, the normal fright response to sudden noise 

is an attempt to leave the area; because the birds are confined, this is impossible, 

which will almost certainly lead to an increased and more prolonged period of stress. 

The consequences of this at Peacock Springs are known to include a reduction in 

breeding effort (paragraph 32) and an increase in fatal fungal infections (paragraph 

25). 

28 In addition, the flight response within an aviary can result in birds colliding with 

netting or beams, with resulting injuries, mainly to bills and wings. This happens at 

Peacock Springs occasionally in both the shore plover and black stilt aviaries (Anne 

Richardson, Wildlife Manager, ICWT, pers. comm.), and has been a concern in the 

black stilt aviaries near Twizel during capture (Smyth 2006). Obviously, major injuries 

are always quickly identified and treated, but in handling shore plover for banding at 

Peacock Springs each year, I have also noted many minor injuries (particularly to the 

carpal flexure of the wing) that result from collision. 

29 Although anthropogenic noise can have a wide range of negative effects on birds, 

there is significant variation in the responses of different species, in different 

locations, and at different times (e.g. Blickley & Patricelli 2010). In summary, and as 
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agreed during expert conferencing on 26 November 2015, it is clear that noise effects 

on birds are species-specific and site-specific. 

30 To my knowledge, there has been no assessment of the impacts of different types or 

different levels of noise on any of the threatened bird species that are bred at 

Peacock Springs. There has also been no systematic monitoring of behaviour in 

response to noise events at the Peacock Springs aviaries. 

31 The black stilt, shore plover, and orange fronted parakeet are three of New Zealand’s 

most threatened bird species. Peacock Springs is the only institution worldwide to 

breed all three of them. As a result of this unique situation, determining the impacts 

of various activities and developments on the Trust’s programmes is very difficult. 

32 While the Trust’s breeding programmes are largely successful, there are periodic set-

backs. In addition to the injuries referred to in paragraph 28 there are occasions 

when pairs of shore plovers abandon nests or do not attempt to breed (Anne 

Richardson, Wildlife Manager, ICWT, pers. comm.). Given that there are typically 

only four or five pairs breeding annually, failure by one pair to breed represents a 

highly significant loss. Shore plovers, black stilts, and orange-fronted parakeets have 

all been found dead at different times, and on a number of occasions autopsies have 

revealed no evidence of injury or disease. It is possible that some of these incidents 

and deaths are stress-related. 

33 In paragraphs 5.4 and 5.5 of his evidence, Mr Camp comments on the proximity of 

the NZ Handloaders Association shooting range, and the impulsive nature of noise 

from that source. He also notes that the joint statement of the ornithologists does not 

comment on this, so he assumes it is not a significant issue. My understanding is that 

it was not discussed at the expert conferencing because it is an existing activity. In 

my opinion, the noise from this source is, in fact, a significant concern. As I note in 

paragraph 32, there are unexplained injuries to birds at Peacock Springs, and deaths 

with no obvious cause. In my view it is quite feasible that some of these events are 

ultimately caused by the impulsive noises from the shooting range in question. 

34 It should be noted that even single events can have important consequences. For 

example, a simple injury to a bird’s bill from collision in an aviary usually results in 

difficulty feeding. This in turn typically causes weight loss, and the bird may not 

breed. Productivity for the year is reduced, and the annual release programme for 
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that species is compromised. Planned release targets set by the Department of 

Conservation are not met, and this delays species recovery. 

35 For example, a bill injury to a female black stilt has resulted in that pair producing 

only one clutch of eggs in each of the past two seasons, when they normally 

produced three or four clutches (Anne Richardson, Wildlife Manager, ICWT, pers. 

comm.). Given the small number of pairs held (typically five), this has resulted in a 

serious drop in productivity. The cumulative effect of even a small number of such 

events can be highly significant, particularly for threatened species with small 

populations. In addition to impacts on recovery programmes, there are welfare issues 

associated with injuries and stress, and there are financial costs to the Trust. 

36 Although there has been no systematic monitoring at the Trust’s aviaries, I believe 

the available evidence suggests that some disturbance (whether through sudden 

noise events or from people) already occurs. Remote monitoring is required to 

confirm this. Any increase in disturbance, whether from a higher incidence of sudden 

noises in the area, possibly a sustained increase in background noise, or from an 

increased risk of unauthorised people being close to aviaries, is highly undesirable. 

As I noted during expert conferencing (26 November 2015), there may be a threshold 

of disturbance, above which breeding success for some species falls rapidly, and the 

breeding programmes become unviable. If this were to happen, it could be difficult or 

impossible to reverse the situation if the source of disturbance could not be removed. 

Conclusions 

37 In my opinion the birds at Peacock Springs are vulnerable to changes in their noise 

environment. I consider the captive birds to be even more at risk than free-flying 

birds, because they cannot escape the noise. 

38 Startling events and chronic stress caused by noise and the presence of humans are 

of particular concern. Because of the highly threatened status of the birds at Peacock 

Springs, any effect on health or reproduction can have a significant impact on 

species recovery.   

39 Given the national and international significance of the Trust’s breeding programmes, 

their importance to the maintenance of New Zealand’s biodiversity, and the likelihood 

of enhanced effects of disturbance in the captive situation, it is my opinion that a 

cautious and conservative approach is essential when assessing the suitability of 
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noise- and disturbance-generating activities and developments in the area around 

Peacock Springs. 

 

 

John Edward Dowding 

27 January 2016 
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