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Benthic Cyanobacteria and Toxin 
Production in New Zealand Rivers

Susie Wood & Jonathan Puddick

Talk Outline
• Toxic species
• Our problems
• Knowledge to date  - Ecology

- Toxins
• Monitoring and management
• On-going research
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Species Responsible

• Phormidium autumnale
ATX, HTX, 
dhATX, dh HTX

•Planktothrix sp.
Microcystins

• Scytonema sp.
Saxitoxins

• Nostoc sp.
Microcystins

• Unknown sp.
Nodularins
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Dog Deaths in 
New Zealand

National issue
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Ecology  - Overview of approaches

• National scale

• Regional scale
• High-resolution river/site

Spatial

• Experimental
- in river
- channels
- cultures

• Within mat
• Cellular

River scale - weekly sampling

Manawatu
•10 sites
• 2 years

Nelson
• 3 sites
• 3 summers

Canterbury
• 8 sites
• 8 months
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River scale - weekly sampling

• Strong patterns - DRP (<0.01 mg L-1)
• Generalities - DIN 
• Site specificity - hierarchies of importance

Site Specificity 

Tokomaru River (DIN <0.05 mg L-1)
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Mat scale….

Fine sediment??
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Inside mat

River water

pH within mat

DRP 320x
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Anatoxins
Dihydro compounds most abundant

Large spatial and temporal variability

•varients

Anatoxins
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Waimea Maitai

MangaroaWaipoura

Ashley

Hutt

ATX/HTX 
detected

ATX/HTX not 
detected

Single Mat Isolates
ATX  mg/kg

66.9

0.0

28.8

31.3

152.3

115.4

80.6

32.7

0.0

0.0

4.8

74.6

73.6

ATX Gene

+

+

+
+

+

-

+
+

+
+
+

-

-



•7/7/2017

•14

Recreational Guidelines

Surveillance (green mode)
Up to 20% coverage. 

fortnightly surveys

Alert (amber mode)
20−50% coverage. 

Notify the public health unit.
Increase sampling to weekly.
Recommend erecting information signs 
Consider cyanotoxins testing

Action (red mode)
Situation 1: Greater than 50%
coverage or
Situation 2: up to 50%
cyanobacteria are visibly detaching
from the substrate

Immediately notify the public health unit.
 Consider testing samples for
cyanotoxins..
Notify the public of the potential risk to
health.

40 – 60 m (measured distance)
Downstream 
marker

Upstream 
marker

Direction of flow
Transect and sample 
locations on first 
sampling occasion

Transect locations 
on second 
sampling occasion

Dotted line 
indicates depth 
of approx. 0.6 m 

Water’s edge
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Information & warning signs

Information videos e.g., https://vimeo.com/160826825

On-going research
• Effect on aquatic organisms
• Factors effecting accrual cycles (experimental)

• Factors effecting toxin production (molecular)

• Toxicity of anatoxins
• Improving guidelines
• Management (small scale-experiments)
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Thank you to: Ministry for the Environment, MBIE, Regional Councils,
Mark Heath, Katie Brasell, Francine Smith, Sally Gaw, Laura Kelly, Emily Martin,
Ken Ryan, Andrew Rees, Ian Hawes, Annika Wagenhoff, Roger Young,
Javier Atalah.


