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1 Executive Summary  
 
1.1 In November 2007, MAF and the didymo regional partner groups conducted a national 

delimiting survey to monitor the spread of didymo. In total, samples were analysed from 
145 sites, including 74 North Island sites and 71 South Island sites. Ten positive or 
suspect positive new sites were found, all in the South Island.  

  
1.2 The majority of the ten South Island new sites are very close to other waterways that 

already are infected with didymo. Typically they are geographically close to infected sites, 
downstream, as is the case with the Clarence River in North Canterbury, or directly 
connected to a waterway that is infected with didymo, as is the case with the Rakaia River 
in Canterbury. 

 
1.3 The survey followed a different model compared to earlier delimiting surveys. Previous 

surveys had been contracted to an external organisation to coordinate sample collection 
and analysis. This November survey instead had significant input from the regional 
partner groups, and used a web based database to coordinate sample collection and 
analysis. The model used for this survey supports a transition from MAF quarterly 
national surveys to partner driven, regionally based surveying. 
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2 Purpose 
  
2.1 The purpose of the national delimiting surveys is to monitor the spread of didymo to 

waterways where it has not previously been found. This survey is the final didymo 
national delimiting survey commissioned by MAF. 

 
2.2 The primary aim of the delimiting surveys is to determine how widely didymo has spread 

into new waterways in the South Island, and to detect if didymo is present in the North 
Island. 

 
2.3 The aim of this November survey was to involve the didymo partner groups, especially 

North Island partners, so that they can become more familiar with the tools and processes 
for monitoring didymo.  

 

3 Approach 
 
3.1 Previously, didymo national delimiting surveys have been contracted to a single provider 

to coordinate, collect and analyse samples and report results. This survey was instead 
coordinated by MAF, working with the partner groups and laboratories. The survey also 
used a new database system to track and record sample results, and a new DNA detection 
process to analyse North Island samples.  

 
3.2 The Didymo Samples Database (released in September 2007) was central to the sample 

collection and sample analysis processing because it enabled information to be accurately 
tracked from collection through to final analysis. The database had only been available for 
a few months prior to the survey, meaning that regional partners and the two laboratories 
did not have much time to become familiar with using it.  

 
3.3 This survey was the first time that the DNA process had been used on such a wide scale. 

The DNA process was used for all North Island sampling, with sampling kits provided by 
the University of Waikato. 

 

3.4 PARTNER INPUT  
3.4.1 The approach taken for this survey relied heavily on the regionally based partner 

groups to coordinate sample collection in each region. This put considerable 
responsibility on the regional partner coordinators who, in many instances, were 
working with teams of sample collectors from several different organisations. The 
commitment of the regional coordinators and cooperation evident between the partner 
groups meant the sample collection worked well.  

 
3.4.2 Sampling sites were initially identified by the North and South Island Didymo Long 

Term Management Operations Managers (MAF). The sites were then discussed and 
confirmed with regional partner groups. Sites were selected on a combination of risk, 
accessibility, value and suitability for didymo to establish.  

 
3.4.3 Once the sites were confirmed, the partner groups were asked to submit a cost break-

down to MAF for cost recovery. Some regions and groups did not seek to recover 
some or all of their costs. In some regions this was because the delimiting survey sites 
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have been incorporated into ongoing regular monitoring programmes. Just one site 
needed helicopter access.  

 
3.4.4 During October, North Island sample collectors were invited to attend a sample 

collection training day at the University of Waikato, Hamilton. The training was to 
show sample collectors the processes required to collect samples for DNA analysis. 
The training day was well attended, with generally positive feedback, including 
attendees finding the day a good opportunity for meeting people from other regions. 
At the training, the first of the DNA sample collection kits were distributed. 

 
3.4.5 Matt Dale, Water Resource Scientist from Otago Regional Council, provided field 

training for West Coast Regional Council staff. 
 

3.5 DIDYMO SAMPLES DATABASE 
3.5.1 In September 2007, the Didymo Samples Database went into operation. The purpose 

of the database is to provide a central repository for results of didymo sampling sites 
(and the samples taken at each site) that can be accessed using the Internet. 

  
3.5.2 Prior to the database, regional partner groups (including MAF and laboratories) 

individually kept records of sampling sites and results in each region, often on Excel 
spreadsheets. The problem with this was that sharing sampling information was 
difficult and prone to information being missed. The centralised database has 
significantly improved information management. 

 
3.5.3 For the survey, the database provided the central information channel between sample 

collectors and the laboratories. Sample collectors were asked to enter sample 
collection information into the database, print off a sample collection form and send 
the form with the sample to the laboratory. The laboratory was then able to easily and 
accurately complete the sample record in the database by using the unique site 
identification number from the printed sample collection form. 

 
3.5.4 Printing the sample collection form and sending it with each sample effectively 

minimises sample results from being mixed up with the wrong waterway during the 
analysis and result recording process. It was a very successful process and it is 
expected that all partner groups and laboratories will continue to use it for future 
sample collection and analysis processing. 

 
3.5.5 The database is password protected. Regional partner groups are provided with access 

that allows them to add, delete and edit all records entered by their individual 
organisation. The laboratories have access that allows them to change and edit records 
that have been entered by other organisations. In this way the laboratories are able to 
complete the result section of each sample collection record. Read only access is 
available to anyone else. 
 

3.6 NIWA, MICROSCOPIC ANALYSIS 
3.6.1 NIWA’s Christchurch laboratory completed all the sample analysis for the South 

Island. In total, samples from 71 sites were analysed with results entered directly into 
the Didymo Samples Database. 
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3.6.2 All samples were analysed microscopically using the microscopic analysis protocol 
(Protocol for microscopic analysis samples for the detection of Didymosphenia 
geminata). The protocol can be found on the Biosecurity New Zealand website at the 
following address http://www.biosecurity.govt.nz/pest-and-disease-response/pests-
and-diseases-watchlist/didymosphenia-geminata/protocols 

 
3.6.3 NIWA provided two sampling kits to each regional partner group. 
 
3.6.4 The DNA process was not considered to be the most efficient approach for the South 

Island because of its high sensitivity and the wide spread of didymo throughout many 
South Island catchments. 

 

3.7 UNIVERSITY OF WAIKATO, DNA DETECTION 
3.7.1 Samples collected in the North Island were analysed by the University of Waikato 

using the DNA detection process. Samples from 74 sites were analysed.  
  
3.7.2 The DNA process was chosen to be used for the North Island sampling for several 

reasons. These include: 
• Highly sensitive. The DNA detection process increases the chance of very low 

levels of didymo being detected in a waterway.  
• Reduced sample collection costs. Samples can be taken from the lower reaches of 

waterways that tend to be more accessible. 
• Greater coverage of waterways. A single sample is often all that is required to be 

collected from each catchment, meaning that sample collectors were able to collect 
samples from a greater range of waterways. 

  
3.7.3 The survey was the first time that the DNA detection process had been used on a 

significant scale (it had previously been used for some sampling in Fiordland). The 
DNA approach did present some risks for the survey. To minimise these risks, The 
University of Waikato provided a training day for sample collectors in October. 
During the training and in all subsequent communications, considerable emphasis was 
placed on the importance of cleaning sampling equipment thoroughly to avoid cross-
contamination of samples. The sensitivity of the DNA detection process means that a 
very thorough cleaning process is required to not only kill any didymo in the sampling 
equipment, but to actually breakdown any DNA so that it cannot be detected. 

  
3.7.4 To assist sample collectors to avoid contaminating samples a detailed, step-by-step 

sample collection guide was developed by the University. A copy of the guide is 
included in every DNA sample collection kit. Each sampling kit has sufficient 
equipment to take up to 20 samples, and can be restocked. 

 
3.7.5 The DNA detection process (A sensitive genetic-based detection capability for 

Didymosphenia geminata (Lyngbye) M. Schmidt: Phases Two and Three) can be 
found on the Biosecurity New Zealand website at the website address in paragraph 
3.6.2. 
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4 Other didymo related events 
 
4.1 During the period October to December 2007 two related events occurred that impacted 

on the survey. The first was the discovery of dead didymo cells in water samples taken 
from rivers in the Central North Island, and the second was confirmation that didymo was 
in the Rangitata Diversion Race (RDR), in central Canterbury. The main impact of these 
two events on the survey was that it took longer for some regions to complete their sample 
collections. 

  
4.2 The North Island find of dead cells raised considerable national media coverage, while the 

RDR find was covered extensively by regional media. 
 

4.3 NORTH ISLAND LABORATORY CONTAMINATION 
4.3.1 In late October 2007, dead didymo cells were found in samples collected from rivers 

in the Central North Island, during Genesis Energy’s routine monitoring programme. 
An investigation was initiated involving teams of people from the regional partners, 
laboratories, and MAF. The investigation, which involved extensive re-sampling to 
establish the extent of the didymo find, gained a very high profile in the media given 
the national significance of the rivers and because didymo had being found in the 
North Island. 

  
4.3.2 A subsequent audit and trace back of the sampling process found that the dead cells 

had been a result of cross-contamination in the laboratory that supplied the sample 
collection containers. The significance of the cross-contamination showed just how 
easily sample collection equipment can be contaminated. This emphasises the need for 
sampling equipment to be very carefully cleaned, especially when DNA analysis is 
being used.  

 

4.4 RANGITATA DIVERSION RACE, MID CANTERBURY 
4.4.1 The RDR takes water from the Rangitata River for irrigation, stock water, and power 

generation, and discharges water into the Hinds, Ashburton and Rakaia Rivers in Mid 
Canterbury. The RDR was not part of the survey although a sampling site at SH1 on 
the Rakaia River was. A sample taken from the Rakaia River in mid November found 
no trace of didymo. 

  
4.4.2 In early December, visible didymo was found at the beginning of the RDR. Given the 

likelihood that didymo infected water was flowing into the Rakaia, another sample 
was taken from the SH1 site on the Rakaia River. Live didymo was subsequently 
confirmed at this site in December 2007.  

 
4.4.3 It is not clear why didymo was not found in the earlier sample taken from the Rakaia 

River. Further sampling of the Ashburton River was also negative. 
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5 Costs  
  
5.1 The cost of this survey has been approximately $60,000. This includes the cost of 

collecting samples, analysing samples, training, travel, and sample collection kits. Some 
costs are not included in this figure, such as MAF or partner staff time when recovery 
costs were not sought. 
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6 Results 
6.1 NORTH ISLAND, SITES AND MAP 
6.1.1 The following map and table show the North Island sites that were included in the 

survey. All North Island sites tested negative. The map shows only the sites from the 
survey. All sites can be viewed in the Didymo Samples Database. 
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6.2 SOUTH ISLAND, SITES AND MAP 
6.2.1 The following map and table show the South Island sites that were included in the 

survey. Dead didymo cells were found at the sites marked “suspect positive”. In some 
instances “suspect positive” sites were resampled as a precaution. Live didymo was 
found at the sites marked “positive”.  
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7 Lessons learnt and follow up actions 
 
7.1 The devolved approach of the survey highlighted the need to have just one person in each 

region coordinating sample collection – so that people can be kept informed about what 
was happening, and where people can seek assistance. In most instances this worked very 
well, especially considering that many regional partner groups comprise people from 
several different organisations. In just a few instances there were minor break-downs in 
communications which resulted in samples not being collected on time or data not being 
entered into the database, which in turn affected the overall completion time for the 
survey.  

 
7.2 Related to the above communications issues, it had been the intention that the Didymo 

Samples Database would be the only way that regional partners would contact the 
laboratories. This approach was taken to maximise the use of the database, and more 
importantly, to reduce the time for laboratory staff to chase up or match samples back to 
sampling sites. In most cases the database worked extremely well as the information 
channel between samplers and the two laboratories. However, both the University of 
Waikato and NIWA did have to contact or were contacted directly by sample collectors, 
usually to follow up on missing samples or samples that had been sent to the laboratory 
without the printed sample collection form from the database. 

 
7.3 Similarly, one of the bigger challenges of tracking results throughout the survey and for 

this report has been matching up the sample site details from the original list of sites 
agreed with regional partners, and the site descriptions entered into the Didymo Samples 
Database. In future, greater emphasis should be placed on communicating to sample 
collectors the need to enter sites into the database that correspond very clearly to the 
agreed sampling sites, or cross-referencing them clearly with the original agreed list of 
sites.  

 
7.4 Overall feedback from partners and laboratories was that the database worked very well. 

A few minor enhancements were identified to make it better to use. 
 
7.5 The final area where there seemed to be some confusion was around the interpretation of 

sampling results. A relatively simple criterion has been established to categorise sample 
results. This is generally as follows: “Negative” if there is no sign of didymo present in 
the sample, “Suspect Positive” if only dead cells or one or two unhealthy live cells is 
present in the sample, and “Positive” if the sample contains healthy live didymo. This was 
worked through satisfactorily as the survey progressed. 
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