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The purpose of this plan is to provide direction for sustained rat control on Waiheke Island to levels that 

allow biodiversity to flourish. Waiheke Island has several groups undertaking rat control programmes 

using several different techniques. By working together, resources and information can be shared 

resulting in more effective rat control. The following report suggests the best practice methods for rat 

control and monitoring. 
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Control Methods 

The following methods have been put together using the latest data from several pest control 

programmes including Windy Hill (Great Barrier Island), Kokako Management Area (Hunua Ranges), La 

Trobe Mainland Island and Ark in the Park (Waitakere Ranges). These groups combined undertake 

continued rat control over 4,700ha with great results. 

Bait Station Layout 

Bait lines should be placed 100m apart with bait stations placed at 50m intervals. If the control area is 

larger than 200ha then bait stations should be placed every 25m along the edge of the operational area 

to reduce reinvasion. 

Toxin 

It is important to use a variety of baits in order to attract rats with different preferences and to decrease 

the dependence on one toxin. Using at least two bait types can help reduce the chances of bait aversion. 

Two toxins are recommended:  

1) Brodifacoum as a knock-down toxin;  

2) Diphacinone to maintain low rat densities. 

Brodifacoum is a second generation anti-coagulant used to control rats and possums. It comes in both 

pellet and block form. It is very effective at reducing rat densities to low levels. There is however, concern 

of bioaccumulation through long-term use of the bait. The use of brodifacoum would be best suited as a 

knock-down tool and to reduce reinvasion in the buffer zone.  

Diphacinone is a first generation anticoagulant used for rat control. It is less persistent than brodifacoum 

in the environment as it breaks down quickly in the food chain. It is however a multiple feed toxin with 

rats requiring at least 5 days of feeding on the toxin to ensure they ingest sufficient poison to kill them. It 

is very important that bait stations do not become empty during this 5 day period as poor baiting 

strategies have resulted in rodents becoming resistant to first generation anticoagulants. For this reason 

diphacinone is not recommended to be used in the buffer zone. The use of diphacinone would be best 

suited for use in internal bait stations once rat densities have been reduced to low levels. Bait stations 

with diphacinone must not become empty. 

Diphacinone is not generally used in large-scale rat control programmes on mainland New Zealand due to 

bait interference by possums. Possums need to ingest a large quantity of diphacinone to get a lethal dose. 

As a result they consume the bait from several bait stations, creating holes in the rat control grid. Since 

there are no possums on Waiheke Island diphacinone should be an effective toxin. 

By using a combination of diphacinone and brodifacoum at the right time of year, rat density will be 

reduced to target levels. 

  



Bait Pulsing 

Bait pulsing helps ensure bait stations do not become empty and bait remains fresh. The following table 

is a guide to pulsing times. The timing and number of pulses can be altered as the project evolves. 

Pulse/Time of year Toxin Amount 

Pulse one – August Brodifacoum Four blocks per station 
Pulse two -November Diphacinone Four blocks per station 

Pulse three -January Diphacinone Four blocks per station 

Pulse four -April Diphacinone Four blocks per station 

 

The following is a simple description of the four pulses: 

1) Pulse one: remove all diphacinone and replace with four brodifacoum rodent blocks per bait 

station. Secure blocks with bait pins. 

2) Pulse two: remove brodifacoum rodent blocks and replace with four diphacinone rodent blocks. 

3) Pulse three: check and top up diphacinone blocks. 

4) Pulse four: check and top up diphacinone blocks. 

 

A minimum of four pulses of rat poison should be undertaken each year. The first pulse would use 

brodifacoum which will act as an initial knockdown. Four blocks should be placed in each station, locking 

them in with bait pins. The following three pulses would be undertaken using four blocks (approximately 

150g) of diphacinone. 

Bait take will most likely be highest along the edges of the operational area due to reinvasion. It is 

recommended that the outer bait station line (25x25m) is always baited with four brodifacoum rodent 

blocks. This is to reduce the risk of rats repeatedly consuming sub-lethal doses of diphacinone due to bait 

stations becoming empty. 

During each pulse the quality of the bait must be checked in each bait station. If the bait has large amounts 

of mould growth then it should be removed and replaced with fresh bait. If very little bait-take is occurring 

and rat monitoring indicates a low rat density, the amount of bait put out during each pulse could be 

reduced (e.g. two blocks per station) to reduce bait wastage. Pulsing rates or bait amount should be 

increased in areas suffering high bait-take (hotspots). 

Percentage of bait eaten should be recorded for each bait station. A simple system that can be used is 

recording either 0%, 25%, 50%, 75%, or 100% bait-take on a data sheet (Figure 1). This helps monitor bait 

take and identify any ‘hotspot’ areas. In an ideal situation no bait stations would have 100% bait-take. 
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Bait Take: 0%, 25%, 50%, 75%, 100%  
Figure 1: example of a bait-take data collection sheet. 

  

All bait removed from the bait stations should be returned to the depot for correct disposal. Gloves should 

be worm when handling bait. All toxin labels should be read and all safety precautions followed. 

Note: The Department of Conservation does not permit the long-term use of brodifacoum so diphacinone 

should be used on Crown land.  



Monitoring 

For monitoring the abundance of rodents over time, tracking tunnels are the most widely used tool across 

New Zealand. They provide an index of relative abundance, not population density, which allows a means 

of assessing the effectiveness of rat control programmes. 

Monitoring Network 

A rat monitoring tunnel line consists of ten tracking tunnels placed at 50m intervals in a straight line. The 

start point for each line should be randomly generated. It is suggested that there should be a minimum of 

six monitoring lines per operational area. The majority of the rat control programmes operating on 

Waiheke Island are small is size and could not fit six monitoring lines per operational area. It is 

recommended that all control areas are grouped together and treated as one operational area with 

regular monitoring undertaken on the same night. There should be at least one monitoring line per site 

and two monitoring lines per 100ha.  

It is recommended that five monitoring lines should be established on Waiheke Island at different sites 

where there is no active rat control being undertaken. This is to obtain data on natural seasonal 

fluctuations in rat abundances. This will help measure the success of rodent control within the operational 

area compared to non-controlled areas as well as predicting potential periods of high reinvasion pressure. 

Monitoring biodiversity outcomes is also a measure success of rodent control programmes. 

All new monitoring lines need to be established two weeks prior to undertaking any monitor to allow the 

tunnels to ‘weather’ and to allow rodents to become accustomed to their presence. Rats are ‘neo-phobic’ 

and will avoid new objects in their territory. If a monitor was undertaken immediately after the tunnels 

were installed, the monitor results could potentially be inaccurate. 

Monitoring Period  

By consistently monitoring over time during the same periods, data can be used to gain knowledge on 

both seasonal and annual fluctuations in rodent abundance. This data is not only useful at a local scale to 

identify what periods are best to target rodents, but also at a regional scale to compare different habitats 

and effectiveness of different control techniques.  It is important to work closely with other conservation 

groups undertaking similar programmes to pass this knowledge on. 

The recommended rodent monitoring periods are September, November, February, April, and June. It is 

recommended you liaise with other conservation groups, such as Windy Hill, to synchronise your 

monitoring to the same night. 

  



Undertaking a monitor 

Once the monitor lines are established and each tunnel is numbered and recorded on a GPS unit, a rodent 

monitoring survey can be undertaken. Tracking cards are laid out for one night with a small teaspoon of 

peanut butter placed in the centre of the card. The cards are retrieved the next day and processed. The 

tracking tunnels are left in place. Each monitor is conducted over one fine night as rain affects rodent 

tracking rates. 

Tracking tunnels with rodent prints are recorded (tracking cards should be labelled with the tracking 

tunnel number when they are laid out). The tracking rate of rodents is worked out as a percentage. 

E.g. eight monitoring lines = 80 tunnels. Ten cards with rat prints = 80/10 = 8% rat abundance 

A target rate of <5% is recommended as it has been shown that rat abundances below these levels have 

a minimal effect on biodiversity. All cards with prints should be stored for future reference. 

 
 

Future Recommendations 
  
By recording bait take, bait take over time can be measured and potential hotspots can be filled with more 

bait stations. There is a high chance after the first pulse of brodifacoum that bait take will be low. If bait 

take is consistently low, pulse two and three of diphacinone could be reduced to two blocks per bait 

station.  

Another option is reducing bait layout to every second bait station on each line. This would reduce the 

current grid to 100x100m, which would greatly decrease the amount of toxin used. This would save time 

and reduce costs as well as decreasing the amount of toxin out in the environment. It would be 

recommended that the first pulse of brodifacoum is always done at a 100x50m grid. 

Pest control programmes need to continually review and refine their techniques as new products become 

available and more research is undertaken on pest behavioural patterns and control techniques. The best 

source of information is from groups undertaking similar projects. By working together better outcomes 

can be achieved.  


