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AGENDA
OWP & 2026/27 BUDGET MEETING

Name: NORTH CANTERBURY FISH AND GAME COUNCIL

Date: Wednesday, 18 March 2026

Time: 6:30 pm  to  8:30 pm (NZDT)

Location: NORTH CANTERBURY FISH AND GAME COUNCIL, 595 JOHNS ROAD, 
HAREWOOD, CHRISTCHURCH

Board Members: ALAN STRONG (Chair), ANDY TANNOCK, CHRIS BRANKIN, DAVE 
BARRON, Dave Coll, PHILLIP MUSSON

Attendees: DEBBIE AMBLER, LYNDON SLATER

Apologies: NIALL COSTER

1. Opening Meeting

1.1 Welcome by Chairman 6:30 pm (5 min)

ALAN STRONG

.

1.2 Karakia 6:35 pm (5 min)

CHRIS BRANKIN
Whakataka te hau ki te uru
Whakataka te hau ki te tonga
Kia mākinakina ki uta
Kia mātaratara ki tai
E hī ake ana te atakura
He tio, he huka, he hau hū
Tīhei mauri ora!
 

Translation:

 
Cease the winds from the west
Cease the winds from the south
Let the breeze blow over the land
Let the breeze blow over the ocean
Let the red-tipped dawn come with a sharpened air.
A touch of frost, a promise of a glorious day.

1.3 Apologies 6:40 pm (5 min)

ALAN STRONG

3
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2. FOR DISCUSSION

2.1 Draft 2026/2027 Budget 6:45 pm (15 min)

LYNDON SLATER

Supporting Documents:  

2.1.a FOR DISCUSSION - DRAFT NCFG 2026 2027 BUDGET (1).pdf  

2.2 Draft 2026/2027 Operational Work Plan 7:00 pm (15 min)

LYNDON SLATER

Supporting Documents:  

2.2.a FOR DISCUSSION - 2026 2027 OPERATION WORK PLAN.pdf  

3. FOR DECISION

3.1 Acoustic Lake Monitoring 7:15 pm (10 min)

LYNDON SLATER

Supporting Documents:  

3.1.a FOR DECISION - ACOUSTIC LAKE MONITORING.pdf  

3.2 Repurpose Income Received from Diversion 
Payments 7:25 pm (15 min)

LYNDON SLATER

Supporting Documents:  

3.2.a FOR DECISION - INCOME RECEIVED FROM DIVERSION PAYMENTS.pdf  

3.3 Asset Replacement
LYNDON SLATER

Supporting Documents:  

3.3.a ASSET REPLACEMENT.pdf  

3.4 Finance Report to 13 March 2026 7:40 pm (5 min)

LYNDON SLATER

Supporting Documents:  

3.4.a FOR DECISION - FINANCE REPORT TO 12 MARCH 2026.pdf  

4. GENERAL BUSINESS

4.1 General Business 7:45 pm (10 min)

ALAN STRONG

General business from Council.

4
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5. PUBLIC SESSION

5.1 Public Session 7:55 pm (10 min)

ALAN STRONG

6. FOR INFORMATION PAPERS

6.1 For Information Papers
Supporting Documents:  

6.1.a FOR INFORMATION - POLICY H&S FRAMEWORK FEBRUARY 2026.pdf  

6.1.b FOR INFORMATION - NATIONAL H&S COMMITTEE.pdf  

6.1.c FOR INFORMATION - 2025 OTAGO ACOUSTIC LAKE SURVEY.pdf  

7. Close Meeting

7.1 Close the meeting
Next meeting: No date for the next meeting has been set.
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Proposal to Introduce Acoustic Lake Surveys to North 
Canterbury High Country Lakes 

 
North Canterbury Fish and Game Council Meeting -  18 March 2026 

Prepared By:  H. Sanders Garrick 

 

 

1. Kōrero taunaki - Summary of Considerations 

a) Purpose: To inform council of the budgetary requirements to implement 
acoustic lake surveys on North Canterbury’s High Country Lakes, and request 
that acoustic lake surveys be incorporated into the North Canterbury budget. 

b) Ngā taunaki - Staff Recommendations: That Council approves the addition 
of acoustic lake surveys to the operational work plan and annual operations 
budget. 

 

2. Whakarāpopoto - Executive Summary 

Acoustic lake surveys provide a robust method for monitoring fish biomass in 
deep lakes and are suitable for monitoring several North Canterbury High 
Country Lakes. This method is already utilised by Otago Fish & Game as well as 
other fisheries management agencies abroad. 

The cost associated with implementing this survey includes a one-time estimated 
$825 for equipment and an annual $4,121 to rent the acoustic monitoring 
equipment from NIWA – or a requirement in the 2026/27 budget of $4,946. 

3. Takenga mai – Background 

In 2007-09, New Zealand Fish & Game contracted NIWA to develop and test 
acoustic techniques to survey several of the large lakes in the South Island in an 
effort to develop a monitoring system for salmonids. NIWA concluded that the 
use of acoustic techniques could successfully provide relative indices of 
abundance for salmonids on South Island lakes.  

In 2023, Otago Fish & Game worked with NIWA to begin implementing the 
survey annually across a number of their large lakes. The equipment is rented 
annually from NIWA, and NIWA provided training to staff to enable them to 
survey the lakes independently. More information on the Otago survey can be 
found in their 2025 survey report, located in the ‘For Information’ section of the 
board pack. 

Staff at North Canterbury Fish & Game propose to implement these surveys to 
monitor salmonid populations in Lake Coleridge, Lake Pearson, and Lake 
Lyndon. 
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4. Financial Considerations  

☐ Nil ☒ Budgetary provision ☐ Unbudgeted 

 

5. Risk  

☒ Low ☐ Medium ☐ High ☐ Extreme 

 

6. Kōrerorero – Discussion 

The addition of acoustic lake surveys would improve our understanding of North 
Canterbury lake fishery populations, and enable us to engage more thoroughly 
with angler concerns regarding fishing in the high country lakes. Additionally, 
implementation of this survey would improve national consistency in monitoring 
as the survey is already utilized in Otago. 

 

7. Whai whakaaro ki ngā whakataunga  - Considerations For Decision-Making 

a) Financial Implications  

Cost Type Equipment Needed Estimated Cost Cost Source 

One-Time Costs Bracket to mount survey 
equipment on boat 

$500 Staff estimate 

12V batteries to operate 
equipment (x2) 

$250 Bunnings 
website 

Inverter for batteries $75 Bunnings 
website 

Annual Costs Equipment rental from NIWA $4,121 Otago invoice 
from 2025 

 

b) Legislative Implications 

This policy will enable us to do our work in a more consistent manner.  

c) Section 4 Treaty Responsibilities 

There are no Section 4 Treaty Responsibilities for consideration. 

d) Policy Implications  

There are no policy implications. 
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e) Risks and Mitigations  

The health and safety considerations associated with this monitoring method 
are similar to other staff activities that require boating on the high country 
lakes, and will require similar mitigation strategies to those already 
implemented. 

f) Consultation  

Consultation is not required. 

 

8. Ngā mahinga e whai ake nei - Next Actions  

If approved, acoustic lake surveys will be added to the 2026/27 operational work 
plan. Staff will pursue instrument training from NIWA, and the first round of 
surveys will be slated for late January-early February 2027 – timed to be 
biologically comparable to similar surveys in Otago. 
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INCOME RECEIVED FROM DIVERSION PAYMENTS 
 

North Canterbury Fish and Game Council Meeting -  18 March 2026   

Prepared By:  Debbie Ambler 

 

 

1. Kōrero taunaki - Summary of Considerations 

a) Kaupapa - Purpose 

To seek approval to re-purpose income gained from diversion payments. 

b) Ngā taunaki - Staff Recommendations  
 

From the 2026/27 financial year, diversion income be used to off-set 
prosecution costs that are over the budgeted amount and that any money left 
from diversion payments at the end of the financial year be put into the 
Habitat Restoration Reserve. 

2. Whakarāpopoto - Executive Summary 

 
During this current financial year, NCFG has incurred prosecution costs of 
approximately $8,000 (ytd) (with a budget of $8,400).  Last financial year 
prosecution costs were $11,000 (with a budget of $2,500). 

Due to the nature of current offending, more court cases are occurring, 
however some offenders have chosen to take the court option rather than 
paying diversion. 

3. Takenga mai – Background 

Currently, in the Diversion Agreement letter that is signed when an offender 
agrees to pay diversion, it states that $100.00 is put towards prosecution 
costs and that $XX.XX amount (depending on the charge) is put towards 
NCFG habitat restoration projects.   

Our current income ytd from diversion payments is approximately $4,000 with 
small Court fine payments dribbling into our account over time.  

Currently however, the Habitat Restoration Reserve has approximately 
$26,000 of diversion income (since July 2024) which has been accumulating 
in the fund. 

4. Kōrerorero – Discussion 

We have found that balancing to a zero-based budgeting system does not 
allow much room for unbudgeted expenditure.  Even though we have a 
budget for prosecution costs, it does not cover the total amount for lawyers’ 
fees that are incurred. 

Repurpose Income ... 3.2 a
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NCFG  may also be required to use some of the accumulated Habitat 
Restoration Reserve money to assist in off-setting lawyers’ costs that could be 
over and above the current financial year diversion income. 

 
5. Financial Considerations  

☐ Nil ☒ Budgetary provision ☐ Unbudgeted 

 

6. Risk  

☒ Low ☐ Medium ☐ High ☐ Extreme 

 

7. Ngā mahinga e whai ake nei - Next Actions  

 That from the 2026/27 financial year diversion income is used to offset any 
prosecution payments over and above the budget ceiling and once a final 
figure is known, the balance of diversion income is put into the Habitat 
Restoration Reserve at financial year end. 
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Section Operational  

Contact/Owner NZC HR  

Last Review New Policy 

Next Review February 2028 

Approval NZC  

Effective Date Once approved  

1. PURPOSE 
F&G is committed to providing and maintaining a safe and healthy workplace for all workers 
and other persons who may be affected by our work.  
 
The overall aim of this policy is to promote a positive Health & Safety culture and to 
encourage high quality Health & Safety systems and practices.  It will also support 
compliance with the Health & Safety at Work Act 2015; regulations made under the Act, and 
the supporting Approved Codes of Practice (Appendix 1) 
 
This policy sets out our overarching approach to Health & Safety and provides the 
framework for all supporting Health & Safety procedures and systems.  

2. Health and Safety at Work Act 2015 
The guiding principle of the Health and Safety at Work Act 2015 (HSWA or the Act) is that 
workers and other persons should be given the highest level of protection against harm to 
their health, safety, and welfare from work risks as is reasonably practicable. 

 
HSWA is the key work health and safety law.  It sets out the health and safety duties that must 
be complied with. 
 
 
 
 

 
 

           POLICY:  HEALTH & SAFETY FRAMEWORK 
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Purpose of the HSWA 
To provide for a balanced framework to secure the health and safety of workers and 
workplaces by: 
• protecting workers and other persons against harm to their health and, safety and welfare 

by eliminating or minimising risks arising from work. 
• providing for fair and effective workplace representation, consultation, co-operation, and 

resolution of issues 
• encouraging unions and employer organisations to take a constructive role in promoting 

improvements in work health and safety practices and assisting PCBUs and workers to 
achieve a healthier and safer working environment 

•  promoting the provision of advice, information, education and training in relation to work 
health and safety 

• securing compliance with the Act through effective and appropriate compliance and 
enforcement measures 

• ensuring appropriate scrutiny and review of action taken by persons performing functions 
or exercising powers under the Act 

• providing a framework for continuous improvement and progressively higher standards of 
health and safety. 

 
3. SCOPE 

According to the Act, a PCBU is a ‘person conducting a business or undertaking’.  The New 
Zealand  Council and the twelve F&G Regional Councils are one PCBU under this policy.  
 
Officers of the PCBU (those who are personally responsible for meeting the obligations under 
the Act) include all NZC Councillors, the NZC Chief Executive and Chief Operating Officer, all 
Regional Councillors, and all Regional Council Chief Executives.    
 
Once approved by NZC, this policy is binding on all elected Councillors, staff and contractors 
and Regional Councillors, regional staff, regional volunteers and contractors working in 
regional offices.  

 
4. POLICY:   

F&G through the NZ Council (NZC) is committed to ensuring a safe environment for its workers, 
volunteers, contractors and other people at work. 
 
NZC recognises that it has a critical role to play in the implementation of Health & Safety and 
the Health & Safety culture of the organisation. 
 
NZC will fulfil its role by ensuring that appropriate policies and procedures are adopted and 
implemented and by reviewing and monitoring the identification, reporting, culture and 
management of Health & Safety hazards and risks 
 
All workers volunteers, contractors and other people at work will understand and abide by the 
Health & Safety policies and processes promulgated by either NZC (and were consulted with 
regions) and by region councils for Health & Safety policies and processes within their own 
regions. 
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All regional Health & Safety policies and processes must either meet or exceed standards set 
by NZC. 
 
NZC will ensure that all Health & Safety policies and processes meet or exceed standards set 
by the Health & Safety at Work Act 2015; regulations made under the Act, and the 
supporting Approved Codes of Practice 
 

5. OUR GOAL 
Seamless integration of health and safety risk management into all F&G activities to ensure 
the best possible safety outcomes for our people  
 

6. OTHER POLICIES SUPPORT THIS FRAMEWORK 
F&G strategic, governance, management, Human Resources and specific health & safety policies 
support this framework (Appendix 2) 

  
7. ROLES AND RESPONSIBILITIES  

   Appendix 3 describes the duty of care for all Councilors, Managers and staff within F&G 
 

8.  REVIEW  
This policy will be reviewed at least every two years, or sooner if there are significant 
organisational changes, legislative changes or a serious incident  
 

9. OUR EXPECTATIONS OF YOU 
 
Breaches 
These policies reflect “the way we do things around here.” 
 
Depending on the seriousness of the breach, if you are found to have breached these policies 
we will: 
• talk with you to make sure you know the terms of the policy you have breached, including 

what appropriate support we can offer. 
• make sure you know the required behaviour expected from now on; and/or, 
• take disciplinary action if necessary. 
 
See our code of conduct and the ‘Serious misconduct’ clause of your employment agreement 
for more information about what behaviour is expected and what action may be taken for 
breaches. 
  

DOCUMENT MANAGEMENT CONTROL 

 

Prepared by:  

Owned by 

Authorised by Council 

Date Issued (for Consultation 

Next Review:  
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SAFETY FIRST.   
SAFETY FOR YOURSELF, YOUR CO-WORKER AND THE PUBLIC MUST NEVER BE COMPROMISED.  

EVERYONE ON THE WORKSITE IS RESPONSIBLE FOR MAKING SURE THAT SAFETY IS 
MAINTAINED. 

 

For Information Papers 6.1 a
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Appendix 1 
Regulations and Supporting Approved Codes of Practice 

 
  

1. Health and Safety at Work (Worker Engagement, Participation and Representation) 
Regulations 2016. Worker Engagement, Participation and Representation Regulations 
2016; 

2. Health and Safety at Work (General Risk and Workplace Management) Regulations 2016.  
General Risk and Workplace Management Regulations 2016; 

3. Employment Relations Act 2000 
4. Injury Prevention, Rehabilitation, and Compensation Act 2001 
5. Land Transport NZ 
6. Electricity Act 1992 
7. Transport Accident Investigation Commission Act 1990 
8. Smoke-free Environments Act 1990 
9. Hazardous Substances and New Organisms Act 1996 (HSNO) 
10. Environmental Risk Management Authority www.ermanz.govt.nz 
11. Factory and Commercial Premises (First Aid) Regulations 1985 
12. Arms Act 1983 
13. Maritime Transport Act 1994 
14. And all common NZ law. 

 
 
 Approved Codes of Practice  

The list below outlines Approved Codes of Practice that are applicable for Fish and Game.  They 
can be downloaded from: http://www.business.govt.nz/worksafe/information-
guidance/approved-codes-of-practice-acops 
Hazardous Substances: Management of in the workplace.  
Noise: in the workplace 
 

 General Safety Guidelines  
 The following guidelines can be downloaded from:  
  http://www.business.govt.nz/worksafe/information-guidance/all-guidance-alphabetical-listing 

Robbery: Guidelines for the Safety of Staff from the Threat of Armed Robbery or Violent 
Offenders 
Computers: Guidelines for Using Computers 
Chainsaws: A Guide to Safety with chainsaws 
Machinery: Guidelines for the Provision of Facilities and General Safety in Machinery 
Vehicle or Vessel Operation 
Shift-work: Advice for Employers and Employees 
Stress:  and Fatigue 
 

 Legal Documentation required under the Act 
    Under HSWA there are only two documents that you are legally required to have 

• an accident register and  

• a list of all of the hazardous substances kept on your business premises. 
 

 You are required to have a system which identifies and manages the risks created by   the 
work you do. The system does not need to be complex but must clearly identify the risks and 
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record the steps you have put in place to manage and communicate the risks. 
Best practice is to maintain all risk registers, document Health and Safety process's associated 
with field work (via field safety plans) and all worker engagement meetings. 

  
Further Information on the HSWA 
For further information see -   
https://www.worksafe.govt.nz/managing-health-and-safety/getting-started/introduction-
hswa-special-guide/ 
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Appendix 2 
Fish & Game Policies and Procedures that Support Health & Safety 

 

• Fish & Game Organisational Strategy 

• Operational Plans 

• Hazard/ Risk Management  

• Incident, injury, illness and near-miss reporting policy  

• Worker Engagement, Participation & Representation Policy (Health and Safety Reps and 

the H&S committee)  

• Emergency Management  

• Emergency Evacuation Procedures 

• Remote/ Lone Worker  

• Communication 

• Compliance Procedures 

• Use of Vehicles  

• Managing Fatigue  

• Bullying, Harassment & Psychosocial Risk  

• Personal Protection Equipment  

• Maritime   

• First Aid  

• Drug & Alcohol  

• Fieldwork  

• Hazardous substances  

• Maintenance of Equipment 

• Hatchery Operations 

• Office Security 

 

• Job descriptions 

• Key Accountabilities 

• Induction, Training and Competency  

• Disciplinary  

 

 

Note: This list is not exhaustive and may be added to 
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Appendix 3 
Roles and Accountabilities  

 
PCBU: 
F&G is the PCBU 
 

Primary Duty of Care 

F&G has primary responsibility for the Health & Safety of workers and 
others influenced by its work – this is known as the ‘primary duty of 
care’.  
We must ensure, so far as is reasonably practicable, the Health & Safety 
of: 
1. our workers (defined as staff, volunteers and contractors)  

2. any other workers who are influenced or directed by the business. 

3. We must also look after other people who could be at risk by the 
work of the organisation, for example customers, visitors, children 
and young people, or the general public. 

The primary duty of care is a broad overarching duty which includes, but 
is not limited to, an organisation having, as far as reasonably practicable, 
effective practices in place to: 
4. Provide and maintain a work environment that is without Health & 

Safety risks.  Note that WorkSafe defines health risks to include those 
that may create mental harm. 
 WorkSafe defines mental harm as significant cognitive, emotional, or 
behavioural impact arising from one or more work-related risk 
factors. Mental harm of this kind may be either acute or chronic and 
may result from single or repeated exposure to risk factor(s). This is 
where a risk factor(s) has affected wellbeing, potentially to the point 
of causing mental ill-health or illness.) 

5. Provide and maintain safe systems of work (eg work processes) 
6. Provide and maintain safe plant and structures and maintain them in 

good condition 
Plant and structures are defined as buildings, and all equipment used 
by any workers 

7. Ensure that plant, structures and substances are safely used, handled 
and stored 

8. Provide adequate facilities (that are clean, safe, accessible, in good 
working order and maintained to stay that way) for the welfare of 
workers when doing work for our organisation  

9. Provide any information, training, instruction, or supervision that is 
necessary to protect all persons from risks to their Health & Safety 
arising from the work of our organisation 

10. Monitor the health of workers and the conditions at the workplace 
for the purpose of preventing injury or illness of workers when doing 
work for your organisation 

11. Enable employee led engagement on Health & Safety policies, 
systems, processes and changes that provide for continued 
improvements of health & safety in the workplace 

Officers 
Officers are those 
responsible for ensuring 
the implementation of 
policy in their areas of 
work (eg:  Regional 

All officers have a proactive duty of due diligence to ensure that the F&G 
region and/or the NZC Office understands and manages its key Health & 
Safety risks.  
There are six obligations under the Act that Officers are personally 
responsible for.  
1. Acquire and update their knowledge of Health & Safety matters 

o Maintain a working knowledge of HSWA and relevant regulations  
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Managers and NZC 
Chief Operating Officer) 

o Stay informed about sector-specific Health & Safety risks 
o Participate in Health & Safety training as required  
o Understand the nature of the organisations’ operations and its risk 

profile   
2. Understand the organisation’s key operational risks  

o Be informed of critical risks and controls  
o Ensure emerging risks (including psychosocial risks) are considered 
o Be committed to effective worker engagement and participation 

including electing Health & Safety representatives and establishing 
a Health & Safety committee  

o Ensure access to resources and systems to eliminate or minimise 
risk   

3. Ensure adequate resourcing for Health & Safety (people, time, 
budget)  
o Create and approve clear Health & Safety policies, procedures and 

systems  
o Ensure competent personnel are responsible for Health & Safety 

management  
o Ensure that workers and volunteers will receive a Health & Safety 

induction when they start, and role-specific training and refresher 
training as required.  

4. Ensure information about hazards, risks & incidents gets to 
Councillors  and is actioned   
o Ensure Notifiable events are reported to WorkSafe New Zealand 

as required (see appendix 1) 
o Ensure all Regional Councils provide NZC with timely and robust 

Health & Safety information, in the format requested  
o Receive and consider regular Health & Safety reports  
o Ensure reporting includes leading and lagging indicators  
o Require timely notification of serious incidents and notifiable 

events and seek assurance if information is incomplete or 
concerning  

5. Ensure the PCBU complies with its obligations under the Health & 
Safety at Work Act 2015 and the regulations and that systems are in 
place to comply with HSWA and regulations  
o Monitor incident investigations and corrective actions  
o Support audits, reviews and independent assurance where 

appropriate,  
6. Verify that resources and systems are in place and effective .   

o Participate in site visits and safety conversations 
o Review audit outcomes and improvement plans 
 

All Managers will  

• Implement this and other supporting policies  

• Identify and manage risks in their areas of responsibility  

• Consult with workers on Health & Safety matters  

• Ensure incidents are reported, investigated and addressed   

• Support training and ongoing learning  

Officers who are 
volunteers (NZC 
Councillors and 
Regional Councillors) 

• Have a  due diligence duty to ensure the PCBU complies with its 
duties and obligations.  They do not commit an offence if they fail to 
meet it. However, volunteer officers may be prosecuted as ‘other 
persons’ at the workplace if they fail to take reasonable care of their 
own, or another person’s Health & Safety while at the workplace, or 
they fail to comply with reasonable instructions about Health & 
Safety given by the PCBU. 
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• These obligations are required in law and apply with or without the 
adoption of this policy.  

• Compliance with the full suite of F&G Health & Safety policies will 
ensure that these obligations are met and risk of prosecution under 
Health & Safety Law is reduced.   

Workers (our Staff) • Take reasonable care for their own Health & Safety  

• Take reasonable care not to hurt or adversely affect others  

• Follow Health & Safety instructions and policies  

• Use equipment and PPE when required and as instructed  

• Report hazards, incidents, injuries and near-misses promptly 

Health & Safety 
Representatives 

• Be a contact point for staff Health & Safety feedback or issues  

• Proactively report any hazards they are aware of  

• Undertake training to perform the role  

• Work with managers to upskill staff in Health & Safety aspects and 
requirements  

• Participate in Health & Safety team meetings  

Contractors/ Visitors 
and Others 

• Comply with Fish & Games Health & Safety requirements (including 
following site rules)  

• Not create a Health & Safety risk for others  

 
 

  

For Information Papers 6.1 a

58



 

© This Policy is the property of F&G     11 

Appendix 4 
TERMS USED IN THE HEALTH & SAFETY AT WOK ACT 

 
 

Duty Holders 
There are four types of duty holders that have work health and safety duties: 

• Persons conducting a business or undertaking (PCBU) 
• Officers 

• Workers 

• Other persons at the workplace (e.g. visitors)  
 
PCBU 
The PCBU is a 'person conducting a business or undertaking'.  Fish & Game as an Entity is a PCBU.   
 
Primary Duty of Care   
• The PCBU (Person Conducting a Business or Undertaking) must ensure, so far as reasonably practical, 
the health and safety of workers, and that other people are not put at risk by its work.  This is called the 
"Primary Duty of Care". 
 
The Primary duty of care is a broad and overarching duty.  It includes, but is not limited to, so far as 
reasonably practicable: 
• providing and maintaining a work environment that is without risks to health and safety; 
• providing and maintaining safe plant and structures; 
• providing and maintaining safe systems of work; 
• ensuring the safe use, handling and storage of plant, structures and substances; 
• providing adequate facilities for the welfare at work for workers; 
•   providing any information, training, instruction, or supervision that is necessary to protect all  persons 
from risks to their health and safety arising from work carried out as part of the conduct for the business 
or undertaking; 
• monitoring the health of workers and the conditions at the workplace for the purposes of preventing    
injury or illness of workers arising from the conduct of the business or undertaking; 
• provide healthy and safe worker accommodation. 

 
PCBU has two duties: 
• to engage with workers who carry out work for them on health and safety matters that may directly 
affect them; 
• to have practices that give workers reasonable opportunities to participate effectively in improving 
health and safety in the business or undertaking on an ongoing basis. (worker participation practices) 
 
Officer 
An officer includes 
• NZC individual Councillors, 
• CEO, 
•  COO, Regional Councillors,  
• Regional Manager for each Fish & Game entity. 
 
Officers need to exercise due diligence to ensure the PCBU complies with its health and safety duties.  
 
Persons that have 'Officer' in their job title such as Fish and Game Officer, are NOT deemed an Officer 
within the definition of the HSWA Act 2015. 
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Workers 
A Worker is an individual who carries out work in any capacity for Fish & Game. 
 
A Worker includes staff, a contractor or subcontractor, an employee of a contractor or subcontractor, an 
employee of a labour hire company who is working for Fish & Game, an apprentice or trainee, an outworker, 
a person on work experience or work trial, a volunteer worker, other persons per section 19 of the HSWA. 
 
An Honorary Ranger is considered a Worker within the HSWA. 
 
Workers have their own health and safety duties. 
 
Workers must "so far as reasonably practical": 
• take reasonable care for their own health and safety; 
• take reasonable care that what they do, or do not do, does not adversely affect the health and safety 

of other persons; 
• co-operate with any reasonable workplace health and safety policy or procedure that has been notified 

to workers; 
• comply, so far as reasonably able, with any reasonable instruction given by the PCBU, so the PCBU can 

comply with HSWA and regulations. 
 
Other Persons at Workplaces  
Other persons at workplaces include workplace visitors, public, school groups. Other persons need to: 
• take reasonable care for their own health and safety 
• take reasonable care that others are not harmed by something they do, or do not do 
• comply, as far as they are reasonably able, with the PCBU’s reasonable health and safety instructions 

that are given so that the PCBU can comply with HSWA or regulations 
 

So far as is Reasonably Practicable 
The primary duty of care requires the PCBU to ensure the health and safety 'so far as is reasonably 
practicable'.  In this context, something is reasonably practicable if it is reasonably able to be done to ensure 
health and safety, having weighed up and considered all the relevant matters, including: 
• How likely are any risks to occur? 
• How severe could the harm that might result from the risk be? 
• What a person knows or ought to reasonably know about the risk and ways of eliminating or minimising 

it? 
• What measures exist to eliminate or minimise the risk? 
• How available and suitable is the control measure? 
 
Definition of a Risk 
HSWA clarifies that "risk" includes behaviour that has the potential to cause death, injury or illness (physical 
or mental). 
 
Offences & Penalties 
Prosecutions and penalties may be applied not only to a PCBU but also an Officer and an individual worker. 

Notifiable injury or illness 
If a notifiable event occurs, then you will be required to keep a record of the event for five years. Notifiable 
events are those workplace incidents that result in a death, serious injury or serious illness. 
 
In the Act, unless the context otherwise requires, a notifiable injury or illness, in relation to a person, 
means— 
(a) any of the following injuries or illnesses that require the person to have immediate treatment (other 

than first aid): 

• the amputation of any part of his or her body 
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• a serious head injury 

• a serious eye injury 

• a serious burn 

• the separation of his or her skin from an underlying tissue (such as degloving or scalping) 

• a spinal injury 

• the loss of a bodily function 

• serious lacerations: 
(b) an injury or illness that requires, or would usually require, the person to be admitted to a hospital for 

immediate treatment: 
(c) an injury or illness that requires, or would usually require, the person to have medical treatment 

within 48 hours of exposure to a substance: 
(d) any serious infection (including occupational zoonoses) to which the carrying out of work is a 

significant contributing factor, including any infection that is attributable to carrying out work— 

• with micro-organisms; or 

• that involves providing treatment or care to a person; or 

• (iii) 

• that involves contact with human blood or bodily substances; or 

• (iv) 

• that involves handling or contact with animals, animal hides, animal skins, animal wool or hair, animal 
carcasses, or animal waste products; or 

• (v) 

• that involves handling or contact with fish or marine mammals: 
(e) 

any other injury or illness declared by regulations to be a notifiable injury or illness for the purposes of 
this section. 
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Section Operational  

Contact/Owner NZC HR  

Last Review New Policy 

Next Review February 2028 

Approval NZC  

Effective Date Once approved  

1. PURPOSE 
This policy establishes the framework for the creation, composition, and operation of the NZ 
Fish & Game Health and Safety Committee (HSC).  
 
The HSC supports Fish & Game’s commitment to providing a safe and healthy workplace and to 
meeting its obligations under the Health and Safety at Work Act 2015 (HSWA) and associated 
regulations.   
This policy sits under the NZ Fish & Game Health & Safety Framework.  

 
The establishment and operation of HSC provides a formal mechanism for consultation, 
cooperation, and coordination between the NZC, the Regional Councils and staff on matters 
relating to health and safety. The Committee is an advisory body. It does not replace 
management responsibility for health and safety but supports decision-making through 
informed recommendations. 

 
2. SCOPE 
This policy applies to everyone working for Fish & Game, across all Fish & Game Regions and 
the New Zealand Council 

• Staff 

• Contractors 

• Volunteers 

           POLICY AND TERMS OF REFERENCE:   

NZ FISH & GAME HEALTH AND SAFETY COMMITTEE 
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The Health & Safety at Work Act (HSWA) sets out a formal process for the election of Health & 
Safety  
Reps which requires that the HSR’s in each region are elected by staff and that elected 
Councillors and Regional Managers who considered Officers of the PCBU cannot be members of 
the Fish & Game HSC.  
 
The HR Manager, COO and CEO are ex-officio members of the Committee.  A Chair for the 
committee is elected by the HSR’s from regions and NZC office 

3. LEGISLATIVE FRAMEWORK 
This policy is informed by, and must be read consistently with: 
• Health and Safety at Work Act 2015 (HSWA) 

• And subsection:  Health and Safety at Work (Worker Engagement, Participation, and 
Representation) Regulations 2016 

4. POLICY 
The organisation is committed to: 
• Establishing and maintaining a Health and Safety Committee that reflects the diversity of the 

organisation’s regions and work activities 

• Engaging with staff in health and safety matters that affect them 

• Supporting effective staff participation and representation 

• Using the HSC as a key forum to identify risks, review incidents, and promote continuous 
improvement in health and safety performance 

5. Composition of the Committee 
The Health and Safety Committee will comprise: 
• One staff representative from each region, elected by staff in accordance with the HSWA 

and relevant regulations 

• The HR &HS Advisor (ex officio) 

• The Chief Operating Officer (COO) (ex officio) 

 

The Committee report to the CEO and will  provide a paper to each NZC meeting.   

The NZC meeting will always have Health & Safety on the agenda 

 

Staff Representatives 
• Staff representatives must be elected by the staff they represent, following a fair and 

transparent election process  (i.e. in a region) 

• The NZC HR &HS Advisor will call for nominations for staff representatives from each 

region. Five (5) days will be provided for staff to respond and if more than one 

nomination is received for a representative position, then the HR &HS Advisor will on 

behalf of the Regional Manager, conduct an election. The form of the election is at the 

discretion of the HR &HS Advisor, although a secret ballot will be conducted if requested.   
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• Where a region does not have a nomination for a representative, the HR &HS Advisor in 

consultation with the Regional Manager may nominate a representative.  This person 

must then be endorsed by staff 

• Each Regional Council will be represented to ensure local risks, issues, and perspectives 

are reflected 

 
Chair  

• The Committee will elect a Chair from among its members 

Term of Membership 
• Staff representatives will serve a term of two years, with eligibility for re-election 

• Management members will serve while they hold their respective roles or until a 

replacement is nominated 

6. REVIEW OF THE POLICY 
 This policy and the Terms of Reference will be reviewed every two years, or earlier if: 

• There are significant legislative changes 

• Organisational structure or operations change 

• The Committee recommends a review 

 

 

 

Prepared by:  

Owned by 

Authorised by Council 

Date Issued (for Consultation 

Next Review:  
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Appendix 1 

Roles and Responsibilities 
 
 
1. Health and Safety Committee 
The Committee is responsible for: 
• Providing a forum for consultation on health and safety matters 

• Assisting in the development, review, and monitoring of health and safety policies, 

procedures, and systems 

• Reviewing health and safety performance, including incidents, near misses, hazards, and 

trends 

• Making recommendations to NZC through the CEO on improvements to health and safety 

• Supporting compliance with health and safety legislation 

• Promoting a positive health and safety culture across all regions 

 

2. Staff Representatives 
 Staff representatives are responsible for: 

• Representing the health and safety interests and concerns of all staff in their region 
• Consulting with staff prior to Committee meetings, where practicable 
• Communicating Committee outcomes back to staff 
• Participating constructively in Committee discussions and decision-making 

 
3. Management Representatives 

 The HR &HS Advisor and COO are responsible for: 
• Providing leadership and organisational support to the Committee 

• Ensuring Committee recommendations are considered by NZC 

• Facilitating access to relevant information, resources, and expertise 

• Supporting implementation of the change management process and agreed actions 
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Appendix 2 
TERMS OF REFERENCE 

 

1. Authority 
 The Health and Safety Committee is an advisory body. It does not replace management 

responsibility for health and safety.  The committee supports decision-making through informed 
recommendations. 

 
2. Functions 

 The Committee will: 
• Identify and discuss workplace health and safety issues 
• Review incident investigations and corrective actions 
• Monitor the effectiveness of risk management controls 
• Consider worker feedback and concerns 
• Contribute to health and safety planning, training, and initiatives 
• Escalate unresolved issues to senior management where necessary 

 
3. Meetings 
• The Committee will meet at least quarterly, or more frequently if required 
• Meetings may be held in person or via appropriate electronic means 
• New Zealand Council will fund any costs associated with facilitating the meeting (including 

travel accommodation of members if necessary). Regional Council’s will ensure that the 
committee members are available to attend the HSC.   

• A quorum will consist of at least 50% of members, including at least one management 
representative 

 

4. Agenda and Minutes 
• An agenda will be circulated prior to each meeting 

• Minutes will be recorded, approved, and made available to NZC, CEO and all Fish & Game 

staff 

• Actions and responsibilities will be clearly documented and tracked 

  
5. Decision-Making 
• The Committee will aim to reach decisions by consensus 

• Where consensus cannot be reached, differing views will be recorded and referred to 

management 

  
6. Training and Support 
• Committee members (HSR’s) will be required to undertake NZQA approved health and safety 

training (Stage 1). This is a two-day course explaining the roles and responsibilities of Health 

and Safety representative under New Zealand Law.   

• NZC will fund the cost of the training and any related travel/ accommodation costs. Each 

region will be responsible for giving staff representatives time off to undertake training and 

backfilling their work.  

• Committee members will be provided with adequate time, resources, and information to 

perform their roles effectively 

• Only HSRs who have successfully completed initial training can issue a Provisional 

Improvement Notice (PIN) or tell staff to cease unsafe work. 
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• Training introduces HSRs to HSWA and other legal concepts. It also covers other knowledge 

and skills HSRs need so that they can represent staff effectively. 

• Trained HSRs will know about health and safety. They will be aware of the rights and 

responsibilities of everyone in the workplace. 

• An HSR who has not attended training can still carry out HSR functions. However, they cannot 

issue a PIN or direct unsafe work to cease. 

 

7. Confidentiality 
 Committee members must respect the confidentiality of sensitive information discussed, 

particularly personal or employment-related matters. 
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 Acoustic Salmonid Monitoring of the Southern Lakes 

September 2025 

 

Acoustic monitoring of Lake Wānaka in OFG7. Photo: M Court. 

Summary 

The second Fish & Game-led acoustic survey of lakes Wānaka, Hāwea, and Wakatipu was conducted over 

eight days in early February 2025.  The survey followed the methodology established by NIWA and used 

since 2007. 

The 2025 survey showed continuing diverging population trends.  For the second consecutive year, fish 

counts and densities decreased in lakes Hāwea and Wakatipu, while counts in Lake Wānaka increased.  A 

notable change from the previous year was the vertical distribution of fish; on average, they were located 

approximately three metres deeper across all lakes. 

As in previous surveys, two distinct groupings of acoustic target strength were observed.  This pattern likely 

corresponds to different age classes of fish, and confirming this relationship should be a priority for future 

monitoring. 

A follow-up survey is scheduled for February 2026.  This will further track the population trends observed 

over the last two years and continue to build the long-term dataset. 
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Introduction 

Acoustic surveying is a well-established method used worldwide for both saltwater and freshwater 

fisheries.  It has been used to index the Southern Lakes fisheries on five occasions between 2007 and 

2024.  This year's survey represents the second time Otago Fish & Game has conducted the survey 

independently following extensive training during the 2023 survey.  Otago and the Eastern Region are the 

only Fish & Game regions currently using this technology, although the Eastern Region uses the system to 

monitor general lake productivity rather than counting salmonids. 

The upper three Southern Lakes represent a significant angling resource.  The most recent National 

Angling Survey (Stoffels and Unwin 2023) suggests that in the 2021-2022 season, they accounted for close 

to 57,000 angling days combined, representing almost a third of Otago's freshwater angling activity. The 

importance of these lakes in sustaining angling activity and licence sales is critical. 

Monitoring of the Southern Lakes is extensive, comprising angler surveys, competition surveys, spawning 

counts, and drift dives on the tributaries.  However, due to the large size of the lakes, population data is 

limited.  The acoustic monitoring programme designed by NIWA provides a repeatable, long-term index 

of salmonid populations in the lakes and fills gaps in knowledge on some of our most utilised and well-

loved fisheries.  The programme is spread across 25 transects over three lakes (Figure 1). This report 

presents the results of the 2025 survey and compares them with previous survey data. 
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Figure 1: Map showing the surveyed lake locations and the start point of each transect. 

Methods 

The methodology followed the practices outlined by NIWA, which are explored and explained in depth in 

the 2023 report (Escobar-Flores and O’Driscoll 2023).  A simplified summary of the method is provided in 

Appendix B. 

Calibration and Survey execution. 

Calibration was conducted alongside a thermometer cast at 1000 hrs on February 11, just outside Glendhu 

Bay.  Calibration is a crucial step as it tests whether the equipment is operating correctly and provides 
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adjustment values to ensure surveys are comparable across years.  Calibration was performed following 

the procedure outlined in Escobar-Flores and O’Driscoll (2023). 

The calibration showed that the RMS of the difference between the echoes and the Simrad beam model 

was 0.22, indicating a calibration of good to excellent quality (< 0.4 dB is acceptable, 0.3-0.4 dB is good, 

and < 0.2 dB is excellent (Escobar-Flores and O’Driscoll 2023)).  The relatively low RMS value, as well as a 

symmetrical beam pattern centred on zero, suggested the equipment was operating correctly. 

A calibration report is available on request. 

Surveying occurred between February 11 and February 28 and was delayed by a series of technical 

challenges.  For most days the weather was clear and sunny, aside from around Frankton, where surveying 

had to occur in very windy and choppy conditions. 

 

Results 

Environmental parameters and acoustic coefficients 

As the survey environment affects the way sound travels through water, several variables were measured 

to calculate absorption and the speed of sound in each waterway or area, in the case of Wakatipu (Table 

1).  Calculating these correctly ensures that the distances from the sounder to both fish and the bottom 

are accurate, and that target strength is consistent between lakes and surveys.  This consistency allows 

for comparisons between lakes and over time. 

Table 1: Average water temperature and depths at RBR cast locations in the Southern Lakes. Estimates for 
sound speed and absorption were calculated in ESP3 using the formulas of Francois and Garrison (1982) 
and Fofonoff & Millard Jr (1983). 

Lake 
Temperature 

(°C) Max. depth (m) Sound speed 
(ms⁻¹) 

Absorption (dB 
km²) 

Lake Hāwea 17.31 27.40 1,474.24 3.46 

Lake Wakatipu - 
Frankton 

16.34 30.01 1,471.05 3.57 

Lake Wakatipu - 
Glenorchy 

16.16 30.06 1,470.44 3.59 

Lake Wakatipu - 
Kingston 

17.06 30.70 1,473.47 3.49 

Lake Wānaka 18.62 20.03 1,478.37 3.32 

 

Software output 

Figure 2 displays a relatively typical output in the ESP3 software, showing several submerged trees and 

four targets that met the algorithm requirements and can be assumed to be salmonids.  Three of these 
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targets are in midwater to the left, while one is amongst the trees to the right.  As the software is set to 

optimise the view of the fish rather than the bottom profile, the bottom profile in black appears 

inaccurate; however, with adjusted settings, it can accurately follow the bottom and submerged 

vegetation.  This pattern of aggregated fish was relatively uncommon, with most targets found away from 

others.  There were no areas with more than three to four fish in a small area.  Anglers often note that 

lake-resident salmon are found in groups, but it is unclear if these acoustic patterns represent the 

schooling behaviour observed by anglers. 

 

Figure 2: Echogram from Hāwea Transect 5 in 2024 showing bottom profile in black, suspected trees in 
orange boxes and tracked targets, assumed to be salmonids in green boxes. 
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Tracked targets 

Table 2 below presents the volume of water sampled by the program, along with the estimated number 
of fish and their densities. 

Table 2: Number of targets identified as likely salmonids in each lake during the 2025 survey.  Fish density 
is expressed in two ways: per unit volume (cubic hectometre, hm³, equivalent to a 100m x 100m x 100m 
cube) and per unit surface area (hectare, ha).  Detailed data for each survey transect are available in 
Appendix A. 

Lake 
Volume sampled 

(m³) 
Tracked target 

count Fish (hm⁻³) Fish (ha⁻¹) 

 Hāwea 3,466,100 106 30.6 4.9 

Wakatipu 6,520,800 225 36.2 7.3 

Wānaka 3,130,700 148 47.3 8.4 

 

Lake Wakatipu had the highest total count of fish, while Lake Wānaka showed the greatest density by 

both volume and area.  

Figure 3 shows the total number of tracked targets, presumed to be salmonids, found in each lake across 

the five surveys while Figure 4 presents these same results expressed as fish per hectare.  The 2007 data 

should be interpreted with caution because fewer transects were surveyed; however, they are included 

for the sake of completeness. 
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Figure 3: Number of tracked targets by lake and survey year. Please note that the number of transects 
surveyed in lakes Hāwea, Wakatipu, and Wānaka increased from 4, 7, and 5 in 2007 to consistently 7, 10, 
and 8 transects, respectively, since 2008. 

 

In 2025, tracked fish counts in lakes Wakatipu and Hāwea decreased for the second consecutive year.  This 

decline follows a peak in 2023, when counts were notably high compared to the 2007-2009 period.  In 

contrast, the count for Lake Wānaka increased for the second year in a row. 
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Figure 4: Target density (fish per hectare) estimate by lake and survey year. Please note that the number 
of transects surveyed in lakes Hāwea, Wakatipu, and Wānaka increased from 4, 7, and 5 in 2007 to 
consistently 7, 10, and 8 transects, respectively, since 2008. 

Because sampling locations have been consistent since 2008, reported fish densities largely reflect the 

total counts with slight drifts, likely due to lake level.  In the latest survey, counts decreased in lakes 

Wakatipu and Hāwea but increased in Lake Wānaka. 

The 2025 target strength data (Figure 5), which relates to fish size, revealed a bi-modal pattern in each 

lake, possibly indicating separate age groups.  This finding is similar to previous results, but the link 

between target strength and salmonid size remains unverified (Escobar-Flores and O’Driscoll 2023). 

Confirming this relationship should be a priority for the monitoring program. 
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Figure 5: Acoustic target strength distribution by lake for the 2025 survey. Mean target strength is provided 
above each chart. 

Figure 6 displays the depth at which targets were found below the transducer face. 
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Figure 6: Depth distribution of tracked targets in the 2025 survey, with dashed lines indicating the average 
target depth. 

In all three lakes, the depths followed a bell-shaped curve, with few fish at the shallowest or deepest 

extremes. 

Fish in Lake Wakatipu were found deepest, with an average depth of 20.0 m. In contrast, fish in Lake 

Hāwea (15.9 m) and Lake Wānaka (16.1 m) were located at much shallower, and comparable, depths. 

Notably, the average depths in all lakes were deeper by around 3 metres, this year compared to the 2024 

survey. 
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Figure 7: Distance from target to the lake bottom for the 2025 survey, with dashed lines indicating the 
average distance. 

Figure 7 shows similar information to Figure 6; however, fish are shown relative to the distance to the 

bottom of the lake, rather than away from the transducer.  The position of fish relative to the lake bottom 

differed between the lakes.  Fish in Lake Hāwea were highly concentrated near the lakebed, with an 

average distance of only 3.04 m (SD = 4.43) and 47.2% of targets detected within one metre. 

Conversely, fish in Lake Wakatipu (avg. 4.21 m, SD = 4.00) and Lake Wānaka (avg. 3.90 m, SD = 3.39) were 

more evenly distributed throughout the water column, with 26.7% and 21.6% of targets, respectively, 

found within one metre of the bottom. 
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Discussion 

The results from the 2025 survey, the second to be run independently by Fish & Game staff, reveal 

divergent trends in the Southern Lakes salmonid populations.  The most notable finding is the second 

consecutive year of decline in tracked fish counts in lakes Wakatipu and Hāwea, contrasted by a second 

year of increase in Lake Wānaka.  Correlating these acoustic trends with other monitoring data, such as 

spawning counts, drift dives, creel surveys and environmental indicators will help determine if these shifts 

represent a long-term trend or short-term fluctuations.  The low results in last season’s Hāwea Creel 

surveys (Ward and Sowry 2025) and very low drift dive counts on Wakatipu tributaries (Court 2025) point 

to a downturn in those populations.  

With this survey, Otago Fish & Game has now compiled a three-year dataset, providing a baseline for 

future comparisons.  A priority remains the need to establish a firm relationship between acoustic target 

strength and actual fish size.  The consistent split distribution of target strengths (and likely, fish sizes) 

across all three lakes again suggests the presence of distinct age classes.  Validating this link, likely through 

targeted netting or jigging, would be a step forward, allowing the programme to not only track population 

indices but also to monitor the relative health of different year classes and provide average size 

information to anglers. 

Despite not currently being able to produce size information, the 2025 dataset can still assist anglers 

looking to improve their catch rates.  The vertical distribution of fish was, on average, approximately three 

metres deeper in all lakes compared to the 2024 survey.  This is a significant change which should inform 

Fish & Game advice to anglers.  Along these lines, recent creel surveys found deep trolling methods to be 

the most effective.  The strong concentration of fish near the lakebeds, particularly in Lake Hāwea (with 

over 47% of targets within one metre of the bottom) should help guide anglers.  Anglers in all Southern 

Lakes, but especially Hāwea, should ensure their lures, flies and baits are reaching these deeper zones to 

maximise their chances of success. 
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Appendices 

Appendix A – Summary tables 

The following tables show the number of targets identified as likely salmonids in each lake/ transect during 

the 2025 survey. Fish density is expressed in two ways: per unit volume (cubic hectometre, hm³ - 

equivalent to a 100m x 100m x 100m cube) and per unit area (hectare, ha). 

Table 3: Lake Hāwea. 

Transect 
number 

Volume 
sampled (m³) 

Mean depth 
(m) 

Tracked 
target count Fish (hm⁻³) Fish (ha⁻¹) 

1 410,900 14.7 7 17.0 2.5 

2 694,700 17.5 11 15.8 2.8 

3 446,400 14.7 24 53.8 7.9 

4 580,800 15.2 14 24.1 3.7 

5 778,400 19.3 19 24.4 4.7 

7 262,500 10.9 26 99.0 10.8 

8 292,300 16.9 5 17.1 2.9 

 

Table 4: Lake Wānaka. 

Transect 
number 

Volume 
sampled (m³) 

Mean depth 
(m) 

Tracked 
target count Fish (hm⁻³) Fish (ha⁻¹) 

1 787,100 17.5 13 16.5 2.9 

2 346,500 17.6 14 40.4 7.1 

3 260,900 17.2 4 15.3 2.6 

4 798,300 19.5 10 12.5 2.4 

6 249,100 18.4 21 84.3 15.5 

10 91,600 15.9 1 10.9 1.7 

11 315,500 15.1 51 161.6 24.4 

12 281,700 18.0 34 120.7 21.8 
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Table 5: Lake Wakatipu. 

Transect 
number 

Volume 
sampled (m³) 

Mean depth 
(m) 

Tracked 
target count Fish (hm⁻³) Fish (ha⁻¹) 

1 691,400 18.1 38 55.0 9.9 

2 959,200 18.6 34 35.4 6.6 

3 921,400 21.9 19 20.6 4.5 

4 682,200 20.8 11 16.1 3.4 

5 529,900 21.0 9 17.0 3.6 

6 944,800 22.2 54 57.2 12.7 

7 297,700 19.5 0 0.0 0.0 

8 584,300 18.8 30 51.3 9.7 

10 440,100 20.3 15 34.1 6.9 

11 469,900 19.7 15 31.9 6.3 
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Appendix B - Methods 

Field work 

The survey fieldwork occurred from the 10th to the 24th of February 2025 and was conducted using Otago 

Fish & Game’s Central Otago boat, OFG7. The equipment was the same as the recent surveys, namely a 

SIMRAD EK60 echosounder with a 22-degree, 120 kHz transducer. The GPT (general-purpose transceiver) 

was controlled using a Toughbook laptop with SIMRAD EK80 software, which also recorded the raw 

acoustic output. The acoustic output was continually geo-referenced using an external GPS chip. The 

transducer was mounted amidships on the starboard side on a pole mount designed specifically for 

Southern Lakes acoustic surveying. 

The system was calibrated using NIWA protocols, which broadly follow Demer et al (2015). Acoustic 

transducers vary and degrade over time, so calibration using an object with known physical characteristics 

is crucial to compare results between years. A full calibration report is available on request.  

The estimates for sound speed and absorption needed to accurately calculate acoustic strengths were 

determined in ESP3 using the formulas of Francois & Garrison (1982) and Fofonoff & Millard Jr. (1983). 

These formulas require a temperature profile, which was obtained using a logging thermometer. One RBR 

cast was conducted in both lakes Hāwea and Wānaka, while three were conducted in Lake Wakatipu due 

to its size and arm structure (Glenorchy, Frankton, and Kingston). The salinity was set to zero as the survey 

was in freshwater. 

Surveys followed the transects and track logs from the 2009 surveys (Gauthier 2009), which were largely 

based on earlier gillnetting surveys by James and Graynoth (2002). Surveys generally followed a zigzag 

pattern across the shallow zone, usually between 2 and 30 metres depth. Navigation was via a laptop with 

an external GPS chip, running QGIS software. Track logs were also added to the boat’s plotter to assist 

navigation. The boat plotter had the transducer turned off to avoid interference. 

To assist with target identification, gillnets and a GoPro set up with a dive torch were taken. Unfortunately, 

due to holdups while learning the process, no camera drops or gillnet sets were conducted. 

Acoustic analyses 

Acoustic data analysis employed "echo counting" methods (Kieser and Mulligan 1984), implemented in 

version 1.52.0 of NIWA's custom ESP3 post-processing software (Ladroit et al. 2020). Calculating the 

depth, area and volume surveyed required constructing a bottom profile for each transect. The bottom 

detection v2 algorithm was used with settings refined by Dr Richard O’Driscoll following the 2023 survey. 

Bottom profiles were then manually scrutinised and edited where needed. 

Potential fish targets in the echogram were manually identified using a 40 log R time-varied gain, as 

described in Escobar-Flores & O’Driscoll (2023), following the advice of Simmonds and MacLennan (2007). 

Targets were required to show the distinctive “thumbnail” shape produced by a single fish. This manual 

process also allowed us to identify bad data regions, including trees, bubbles, and surface turbulence. 

Targets identified by the above procedure then had a single target selection algorithm run. Table 6 shows 

the algorithm parameters used to identify whether targets met the target strength requirements to be 

considered salmonids.  
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Table 6: Single target detection parameters used in ESP3 software. 

Parameter Value 

Minimum range (m) 3 

Maximum range (m) Infinite 

Target strength minimum threshold (dB) -55 

Target strength maximum threshold (dB) -20 

Pulse length determination level (dB) 6 

Minimum normalised pulse length 0.5 

Maximum normalised pulse length 2.0 

Maximum beam compensation (dB) 12.0 

Maximum standard deviation of angles (degrees) 2.0 

 

Targets that met the above requirements had a tracking algorithm applied to ensure individual fish were 

less likely to be counted multiple times. The tracking algorithm was run with the parameters in Table 7. 

Table 7: Tracked target detection algorithm parameters used in ESP3 software. 

Parameter Value 

Lower threshold for maximum TS within a track (dB) -45.0 

Alpha 0.7 

Beta 0.5 

Exclusion distance – major and minor axis (m) 2.0 

Exclusion distance – depth (m) 0.4 

Major axis weight (%) 20.0 

Minor axis weight (%) 20.0 

Range weight (%) 40.0 

Target strength weight (%) 20.0 

Minimum number of single targets in track 3.0 

Maximum gap between single targets (pings) 3.0 

Exclusion distance – major and minor axis (m) 2.0 

Exclusion distance – depth (m) 0.4 
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