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Macroinvertebrates 

Usage 

• biomonitoring can be used in conjunction with 

traditional physicochemical methods 

• biological indicators show a degree of 
ecological impact while physicochemical 
methods measure concentrations of pollutants  

• biological methods can integrate many  

environmental factors over a longer  

period of time 

 



Biological 

• Periphyton 

• SHAP 

• Macroinvertebrates 

– > 9,000 site surveys since  
late 1970’s at > 1,100 sites 

– overlap with physicochemical  
programme 

– utilised in other programmes  
(riparian/consents/baseline) 



Kick sampling field protocol 



Macroinvertebrates 

Sampling protocols 

• methods 

• timing 

• processing 

– QC 

– archiving 

 

 



Samples are  

archived in  

labelled vials  

at completion 

Sample from pottle is washed  

and sieved before sorting 

Sample processing 
Sorting and 

identification 



Pre 1990s 

Identification of critters dependent on: 

• individual keys 

• pen and ink illustrations 

 



Post 1990 

• Photographic guides 

 

• Updated keys 

– Bulletins 

– NIWA guides 
 

• Landcare Research  
Resource 

 



Landcare Resource 



Auto-Montage set-up for freshwater subjects 



Deleatidium (8) Zephlebia (7) 

Coloburiscus (7) 

Nesameletus (9) 

Typical Taranaki taxa: mayflies 



Stenoperla (10) 
Zelandoperla (8) 

Megaleptoperla (9) 
Taraperla (10) 

Typical Taranaki taxa: stoneflies 



Olinga (9) Oxyethira (2) 

Aoteapsyche (4) 

Hydrobiosis (5) 

Typical Taranaki taxa: caddisflies 



Freshwater Invertebrates of New Zealand Riverbeds 

Small, bush-covered 
headwater streams 

Estuaries and river 
mouths 

Lowland, slow-
flowing rivers 

Middle reaches 
draining farmland 

Larger, fast-flowing, 
bush-covered rivers 

Zelandoperla 

stonefly 

Stenoperla 

stonefly 

Austroperla 

stonefly 

Zelandobius 

stonefly 

Acroperla 

stonefly 
Zephlebia 

mayfly 

Aoteapsyche 

caddisfly 

Paratya 

shrimp 
Phreatogammaru

s amphipod 

Mysid 

shrimp 

Oniscigaster 

mayfly 

Coloburiscus 

mayfly 

Deleatidiu

m mayfly 

Austroclima 

mayfly 

Pycnocentrode

s caddisfly 

Hydrobiosis 

caddisfly 

Microvelia 

bug 

Oxyethira 

caddisfly 

Chironomu

s midge 

Maoridiamesa 

midge 

Helicopsych

e caddisfly 

Confluens 

caddisfly 

Beraeoptera 

caddisfly 

Olinga 

caddisfly 

Tanypo

d midge Archichauliode

s dobsonfly 

Sigara 

bug 

Leech Proboscis 

worm 
Oligochaete worm 

Eriopterini 

cranefly 
Hydraenid beetle Blepharicerid midge Paranephrops crayfish Elmid beetle Austrosimulium sandfly Potamopyrgus snail Sphaeriid bivalve Gyraulus snail Potamopyrgus pupoides snail 



TRC usage of  
the resource 

Pukeiti 
Stream critters day 



Macroinvertebrate community index (MCI) 

Highly sensitive to pollution 

• stoneflies, mayflies, few beetles and few caddisflies 

 

 

Moderately sensitive to pollution 

• some mayflies, few caddisflies and beetles 

 

 

Tolerant to pollution  

• some crustaceans, bugs, midges and snails 

 

 

Very tolerant to pollution   

• midges worms, flies / maggots 

 





MCI values 

• ecological ‘health’ is 
good to excellent in 
upper catchments 
but only fair further 
down catchments 
(more intensive  
land use) 



TRC/Stark, 2009 MCI ringplain 
relationships 

• Altitude: 
• MCI = 84 + 0.102A 

– range: 84 – 135 [over 500m] 
 

• Distance from NPk bdy:  

• MCI = 132 – 25.83log10D 

– range: 93 – 132 [over 30km] 

 

 

• NPk-sourced 

streams 
1640 “control” 

site surveys 



SEM: trends in river ‘health’ 



Trending of State of the Environment 
monitoring data 

Kurapete Stream 



Some recent investigations 

‘Impacts of established riparian  
margins on stream biological  
   health’ 

• upper catchment (Cold Creek) 
 

• mid catchment (Dunn’s Creek) 
 

• lower catchment (Huatoki Stream) 



Cold Creek 

elevation: 325 masl 

distance from National Park: 1.8 km 



Cold Creek 

Periphyton index: 9.8 (u/s) – 10.0 (in)  units 

                [ = low nutrients / good habitat] 

Actual Predicted 



Cold Creek – taxa changes 
Gains Losses 
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• very ‘sensitive’ taxa already present + a few others 

• ‘tolerant’ taxa less abundant or gone 

9 


