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Talk outline

• Background to healthy aquatic ecosystems 

• Challenges for Southland Waterways

• A Shared Vision for Southland



Healthy streams

• Southland streams should naturally be ‘hard beds’ 

• < 2% should have > 50% fine sediment on bottom 

• Healthy ‘clean water insects’ require clean gravel

• Inflow of sediment clogs interstitial spaces

• Excess nutrients changes algal growth and species

• Drives changes in ecosystem 



Case Study: Otapiri Stream

Otapiri Stream





The Otapiri Steam fishery

• Historically a very popular fishery

• Fish were abundant, would average 1 kg 
(25-30cm) with occasional larger specimens 

• Known for its mayfly hatches 

• Historically, good population of mayflies 
and caddisflies. 

• Staff became concerned at the state of the 
stream, repeated 1960s invertebrate 
surveys.  

Deleatidium mayfly

Pycnocentria – sandy cased caddis



Stream bugs – useful little buggers!

• Stream bugs differ in how sensitive they are 
to changes in water quality

• Invertebrate metrics have been developed 
to measure stream health – very widely 
used

• Macroinvertebrate Index (MCI) most 
common

• High MCI score – good water quality

Deleatidium mayfly larvae

Potamopyrgus snail



Methods

• Conducted our sampling at the Otapiri Gorge

• Sampled riffle and pools

• Sediment measures taken – shuffle test and 
visual observation

• Invertebrates preserved before sorting and 
identification

Riffle sampling

Pool sampling



In stream riffle photoShuffle test riffle

In stream pool photo

Shuffle test pool

Tile



What did we find?

• MCI score was low, particularly in the pool habitat – fair to poor 
water quality

• Invertebrate community predominantly made up of worms, 
midges and snails – tolerant taxa

• Very few mayflies and caddisflies

• 87% decline in trout abundance



Pollution sensitive taxa 
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What did we find?
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Oreti estuary 2009



Oreti estuary 2013



Oreti estuary 2018



Dead cockle beds

Significance of estuaries for our native 
fish, migratory birds, keystone species



Shared vision: From this………



Shared vision: to this……





Te Mana o Te Wai
Te Hauora o te Taiao
Te Hauora o te Wai
Te Hauora o te Tangata

Entirely appropriate objective: beyond reasonable challenge 



Te Mana o Te Wai
Te Hauora o te Taiao
Te Hauora o te Wai
Te Hauora o te Tangata

Why? 
Climate change emergency: rate of increase in recognition….
Severity of weather- droughts/floods
Market acceptance of products from ‘other side of world’ and 
associated assumption of carbon footprint
Cost-effective alternatives marketed as ethically superior 
Actual ecosystem health & associated benefits!



Why? 

Clean meat….



Why? 

• Far bigger than ‘simply’ as nice to do or a Treaty 
obligation…… 

• As Bill Gates & Richard Branson look to market ‘clean 
meat’ alternatives…….. Cost parity within a decade,    

• We will need to have such an incredible story about 
planting regenerative native forest that is eco sourced to 
offset the carbon footprint/greenhouse gas 
emissions/environmental damage/animal ‘slaughter’ etc
etc to even retain a toehold in the market. 



Why? 

• Far bigger than ‘simply’ as nice to do or a Treaty obligation…… 

• As Bill Gates & Richard Branson look to market ‘clean meat’ alternatives…….. 
Cost parity within a decade,    

• We will need to have an incredible story about planting regenerative native 
forest that is eco-sourced to offset the carbon footprint/greenhouse gas 
emissions/environmental damage/animal ‘slaughter’



How……
Landcare research investigated the potential environmental benefits and economic costs 
of riparian fencing, planting & stock exclusion for differing buffer widths; by monetizing 
the welfare gains from reduced GHG emissions, N-leaching, P-loss and sedimentation

They found that: 
• A national-level planting initiative - net benefits of $1.7 billion – $5.2 billion per year 

• The benefits typically outweigh costs by between 2:1 and 20:1 

• When the costs of restoring the riparian margin are low (fencing and natural revegetation), 
the optimal width of the buffer is estimated at 30 m. At medium and high costs (fencing with 
mānuka/kānuka planting) the optimal riparian width was 27 and 17 m, respectively. 



How……

The study has not included the direct benefits to Hauora o te Wai, climate change 
resilience, natural character, freshwater ecosystem health, terrestrial biodiversity 
benefits and potential contribution to our marketing image.

However, what is lacking is a system that ensures monetized benefits to society 
are passed on to farmers who ‘contribute’ the land and meet the fencing costs. 

I’m hesitant to suggest carbon credits is the appropriate mechanism to model to 
encouragement to invest in such a program: far outside my expertise….

Envisage primary producers such as beef, lamb, deer, dairy, hort and wine 
exporters contributing a levy that would contribute and ensure carbon neutrality 
of their products. 


