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1 Executive summary  

• The Greater Wellington Regional Council (GWRC) wetland monitoring programme aims to 

assess the health of wetlands throughout the Wellington region.  During summer, 30 wetlands 

per year are assessed using a wetland condition index, which incorporates data collected 

through vegetation plots and nutrient levels in soils and plants.  In addition to this monitoring 

work, three regionally important wetlands are surveyed for wetland birds and fish during 

spring.  GWRC contracted Riverscapes Freshwater Ecology Ltd to carry out freshwater fish 

surveying in the three selected wetlands during spring 2017. 

 

• All wetlands were located on the Kāpiti coast.  One site was surveyed at Te Harakeke 

Wetlands, four sites at the Te Hapua Swamp Complex, and four sites at O-Te-Pua/Paru ā uku 

Wetlands.  The sites were surveyed using Gee-minnow traps with 3 mm mesh and fine-mesh 

fyke nets with exclusion chambers set overnight and retrieved at first light to minimise hypoxia 

risk. 

 

• Five species of freshwater fish (three endemic, two native) were captured during surveying.  

Three of the species present (longfin eel, īnanga, and brown mudfish) are classified by the 

Department of Conservation as ‘At Risk – Declining’.  Other aquatic species of interest were 

also noted during surveying, including Southern bell frogs and their tadpoles, giant diving 

beetles and their larvae, the rare liverwort Ricciocarpus natans, and the invasive floating fern 

Azolla pinnata.  Shortfin eels and common bullies were the most abundant and most 

widespread species, followed by īnanga.  Longfin eels were rare, and a single brown mudfish 

was caught at one site. 

 

• Species composition and size class distribution at sites indicated that reasonably unimpeded 

migratory access was present at the Te Harakeke Wetlands, and at the lower reaches of the 

Te Hapua Swamp Complex and O-Te-Pua/Paru ā uku Wetlands, however access declined as 

upstream progression increased, indicating the presence of migratory barriers.  An absence of 

fish at some Te Hapua dune lakes indicated that migratory passage has been unavailable for 

at least some decades. 
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2 Background and brief 

The Greater Wellington Regional Council (GWRC) wetland monitoring programme aims to 

assess the health of wetlands throughout the Wellington region. During summer, 30 wetlands 

a year are assessed using a Wetland Condition Index, which incorporates data collected 

through vegetation plots and nutrient levels in soils and plants.  In addition to this monitoring 

work, three regionally important wetlands are surveyed for wetland birds and fish during 

spring.  

The latter wetlands are selected from each whaitua on the basis of high ecological values and 

vulnerability to pressures such as water abstraction. An objective in the Proposed Regional 

Resources Plan is to ‘safeguard aquatic ecosystem health and mahinga kai in fresh water 

bodies and the coastal marine area’. There are tables in the plan that indicate what a healthy 

aquatic ecosystem is, and for wetlands, this means an environment which contains indigenous 

faunal communities which ‘should’ be present (i.e. assuming unimpacted conditions). 

GWRC contracted Riverscapes Freshwater Ecology Ltd to carry out freshwater fish surveying 

in the three selected wetlands during spring 2017. 

 

3 Methods 

The three wetlands which were surveyed were all located on the Kāpiti coast (Fig. 1).  One site 

was surveyed at Te Harakeke Wetlands, four sites at the Te Hapua Swamp Complex, and four 

sites at O-Te-Pua/Paru ā uku Wetlands.  The sites were surveyed using Gee-minnow traps with 

3 mm mesh and fine-mesh fyke nets with exclusion chambers (Fig. 2) set overnight and 

retrieved at first light to minimise hypoxia risk. 

 

A maximum of five fyke nets and 10 Gee-minnow traps were deployed at each site, however 

in some places, accessible space was restricted and fewer fyke nets were set as a result.  

Species, numbers, and size classes were recorded for captured fish, which were all released 

alive at their capture location. 
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Figure 1. The three wetlands at which fish surveying was carried out on the Kāpiti coast in spring 

2017. 

 

   

Figure 2. Traps used during the present survey: (left) fine mesh Gee-minnows, and (right) 

fine mesh fyke nets. 
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4 Results 

4.1 Overall 

Five species of freshwater fish (3 endemic, 2 native) were captured during surveying (Table 1).  

Three of the species present (longfin eel (Anguilla dieffenbachii), īnanga (Galaxias maculatus), 

and brown mudfish (Neochanna apoda)) are classified by the Department of Conservation as 

‘At Risk – Declining’ (Goodman et al. 2013).  No introduced fishes were caught. 

Shortfin eels (Anguilla australis) and common bullies (Gobiomorphus cotidianus) were the 

most abundant and most widespread, with shortfin eels caught at eight of the nine sites, and 

common bullies caught at five.  The next most abundant species was the īnanga, which was 

captured at three sites, although in reasonable numbers at one of them.  Longfin eels were 

found at two sites in low numbers, and a single brown mudfish was caught at one site. 

The abundant species (shortfin eel, common bully, and īnanga), were all present in a wide 

range of size classes (Table 2), although this varied between sites. 

Other aquatic species of interest were also noted during surveying, including Southern bell 

frogs (Litoria raniformis) and their tadpoles, giant diving beetles and their larvae, the rare 

liverwort Ricciocarpus natans, and the invasive floating fern Azolla pinnata (see section 4.3 

for more specific information and photos). 

 

Table 1. Freshwater fish species found at three wetlands on the Kāpiti coast during surveying in spring 

2017.  Conservation statuses drawn from Goodman et al. (2013).  * denotes endemic species. 

Scientific name Common name Conservation status Total caught 

Anguilla australis shortfin eel Not Threatened 186 

Anguilla dieffenbachii* longfin eel At Risk – Declining 4 

Anguilla sp. UID elver - 5 

Galaxias maculatus Īnanga At Risk – Declining 55 

Gobiomorphus cotidianus* common bully Not Threatened 181 

Neochanna apoda* brown mudfish At Risk – Declining 1 

  Total: 432 
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Table 2. Size ranges of freshwater fishes found at three wetlands on the Kāpiti coast during surveying 

in spring 2017. 

Scientific name Common name Size range (total length mm) 

Anguilla australis shortfin eel 200-900 

Anguilla dieffenbachii* longfin eel 450-1000 

Anguilla sp. UID elver 120-150 

Galaxias maculatus Īnanga 10-110 

Gobiomorphus cotidianus* common bully 70-120 

Neochanna apoda* brown mudfish 120-120 

 

 

4.2 Te Harakeke Wetlands 

 

Figure 3. Aerial photograph of Te Harakeke Wetlands, showing the single survey site (yellow 

dots indicate locations where traps were set). 
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4.2.1 Site 1 

A single site was surveyed in Te Harakeke Wetlands over 9-10 December.  Nets were set in 

three habitats: the drain which is diverted along the eastern boundary of the oxidation ponds, 

the open water/swale area at the top (upstream end) of the drain, and the ephemeral habitat 

adjacent to the swale.  

The marginal drain comprised an open channel with a deep zone in the middle and physically 

complex shallower margins, including large submerged wood (dropped from a big 

macrocarpa), and partially submerged living trees/shrubs.  The drain was mostly shaded by 

native riparian trees and shrubs.  The water was deep, with a deep, soft mud bottom, with 

submerged wood abundant.  No submerged macrophytes were visible, and small amounts of 

Lemna sp. were present on the margins.  Two fykes nets were set in this habitat. 

The ephemeral area adjacent to the swale comprised dense raupō with occasional Carex (Fig. 

4).  Shallow standing water was present around the bases of the plants, with Lemna sp. 

abundant.  The bottom was medium-thick mud and abundant organic matter such as leaves 

and sticks.  Ten Gee-minnow traps were set in this habitat. 

The swale area had shallow water, and a shallow, firm mud bottom.  The site was open, with 

large Carex and raupō along the edges.  Floating Azolla rubra was abundant and Lemna sp. 

common.  No submerged macrophytes were visible.  Three fyke nets were set in this area. 

 

    

Figure 4. (Left) open water wetland habitat in the swale area of site 1, and (right) the 

ephemeral habitat. 
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Three fish species were caught at this site – shortfin eels in the swale area, and shortfin eels, 

common bullies, and īnanga (Fig. 5) in the marginal drain. No fish were caught in the 

ephemeral habitat.  

 

 

Figure 5. Reasonable numbers of īnanga captured at Te Harakeke site 1. 
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4.3 Te Hapua Swamp Complex 

 

Figure 6. Aerial photograph of the Te Hapua Swamp Complex, showing the four survey sites 

(yellow dots indicate locations where traps were set). 

 

4.3.1  Site 1 

Te Hapua site 1 comprised dune lakes/ponds towards the northeast of the Te Hapua Swamp 

Complex, with little to no surface water connections.  According to the landowner, the largest 

of the lagoons dried up completely during the summer three years prior to the survey.  This 

site was surveyed over 25-26 November. 

 

Two separate water bodies with similar habitats were surveyed at this site – large open lagoon 

to the north, and a smaller pond, surrounded by large trees, to the south (Fig. 7).  The big 

lagoon comprised deep water, with deep mud covering a firm bottom.  The water was turbid, 

with floating scummy algae present.  The exotic floating fern Azolla pinnata was present in 

shallow areas (Fig. 8).  The lagoon was open and exposed, with vegetated edges (large, dense 
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harakeke), which were mostly steep-sided.  Three fyke nets and six Gee-minnow traps were 

set in this waterbody. 

 

The small pond comprised shallow-deep water, with a mud bottom containing abundant 

wood and organic debris.  A thick carpet of A. pinnata covered the surface and most of the 

waterbody was shaded by large eucalypts.  Two fyke nets and four Gee-minnow traps were 

set in this waterbody. 

 

  

Figure 7. (Left) Large lagoon, and (right) small pond at Te Hapua Site 1. 

 

 

Figure 8. Invasive floating fern Azolla pinnata observed at some Te Hapua sites. 
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One fish species was caught at this site – four shortfin eels in the big lagoon.  No fish were 

caught in the small pond, but this waterbody contained Southern bell frogs (Fig. 9) and 

tadpoles, as well as giant diving beetles (Fig. 10). 

 

 

Figure 9. Southern bell frog captured at Te Hapua site 1. 

 

 

Figure 10. Giant diving beetle captured at Te Hapua site 1. 
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4.3.2  Site 2 

Te Hapua site 2 was a dune lake in the middle of the Te Hapua Swamp Complex, no surface 

connections to other waterbodies.  This site was surveyed over 25-26 November.  One habitat 

type was surveyed at this site – open water lagoon, which was deep at one end and with a 

shallow arm at the other (Fig. 11).  In addition, there was a reasonable amount of ephemeral 

habitat present around the edges.  The lagoon had shallow complex margins containing Carex, 

raupō, harakeke, and mānuka shrubs.  Azolla rubra and the rare Ricciocarpus natans (Fig. 12) 

were both abundant, and no submerged macrophytes were visible.  The bottom was deep 

mud with submerged wood abundant.  Five fyke nets and ten Gee-minnow traps were set at 

this site. 

 

            

Figure 11. (Left) open water wetland habitat (right) shallower, more ephemeral habitat at Te 

Hapua site two. 

 

Figure 12. The rare liverwort Ricciocarpus natans (green) observed at Te Hapua site 2. 
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No fish were caught at this site.  Southern bell frogs, tadpoles (Fig. 13), giant diving beetles, and 

diving beetle larvae (Fig. 14) were abundant. 

 

 

Figure 13. Abundant Southern bell frog tadpoles captured at Te Hapua site 2. 

 

 

Figure 14. Giant diving beetle larvae captured at Te Hapua site 2. 
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4.3.3  Site 3 

Te Hapua site 3 was a long, partly-constructed wetland towards the southwest of the Te 

Hapua Swamp Complex, with intermittent surface connection to downstream wetland and 

stream habitat (including a connection to the coast (Fig. 15)), and intermittent connection to 

more wetland habitat upstream (Te Hapua site 4).  This site was surveyed over 26-27 

November.   

 

One habitat type was surveyed at this site, although at a variety of locations with variable 

connectivity.  Habitat comprised open water interspersed with Carex ‘islands’, maturing 

riparian plantings, and super abundant Azolla pinnata. The water ranged from shallow to 

deep, and the bottom was thick mud in all locations.  Four fyke nets were set at the furthest 

upstream site (above the road), ten Gee-minnow traps were set immediately downstream of 

the road in a very shallow area choked with A. pinnata, and one fyke net was set 

approximately 100 m downstream, in deeper water with fewer macrophytes. 

 

  

Figure 15. (Left) open water wetland habitat typical of Te Hapua Site 3, and (right) the 

outflow of this system flowing unimpeded across the beach. 

 

Three fish species were caught at this site – shortfin eels in the upstream lagoon area, and 

shortfin eels (including an unidentified elver (Fig. 16)), common bullies (Fig. 17) and an īnanga 

(Fig. 18) were caught at the downstream site.  No fish were caught in the shallow area 

immediately downstream of the road.  
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Figure 16. Unidentified elver captured at Te Hapua site 3. 

 

 

Figure 17. Common bully captured at Te Hapua site 3. 
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Figure 18. Īnanga captured at Te Hapua site 3. 

 

4.3.4  Site 4 

Te Hapua site 4 was a large, partly-constructed wetland towards the northwest of the Te 

Hapua Swamp Complex, with intermittent surface connection to downstream wetland habitat 

(Te Hapua site 3).  This site was surveyed over 26-27 November.   

 

Two habitats were surveyed at this site – open water and ephemeral (Fig. 19).  The open water 

habitat comprised clear, medium-deep water, interspersed with large Carex ‘islands’, and a 

firm mud bottom.  Five fyke nets were set in this habitat.  The ephemeral area comprised 

shallow water among Carex and raupō bases, with a small amount of floating Azolla rubra and 

Lemna sp. present.  

  

Figure 19. (Left) open water and (right) ephemeral habitat at Te Hapua Site 4. 
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Two fish species were caught at this site – shortfin eels in the lagoon habitat (Fig. 20), and a 

brown mudfish in the ephemeral area (Fig. 21).  

 

 

Figure 20. Shortfin eels captured at Te Hapua site 4. 

 

 

Figure 21. Brown mudfish captured at Te Hapua site 4. 
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4.4 O-Te-Pua/Paru ā uku Wetlands 

 

 

Figure 22. Aerial photograph of O-Te-Pua/Paru ā uku Wetlands Wetlands wetland, showing 

the four survey sites (yellow dots indicate locations where traps were set). 

4.4.1  Site 1 

O-Te-Pua/Paru ā uku Wetlands site 1 was a large, lagoon/wetland area to the east of the 

railway tracks, at the upstream end of the wetland complex.  The lagoons are connected to 

downstream habitat via a culvert which has recently undergone remediation by GWRC.   This 

site was surveyed over 11-12 November. 

 

One habitat type was surveyed at this site – constructed lagoon habitat on either side of a 

bund, with a larger lagoon to the south and a smaller one to the north (Fig. 23).  The lagoons 

were open and shallow, with a soft, fine mud bottom, and very few macrophytes present.  The 

margins possessed some physical complexity with overhanging Carex, grasses, and 

encroaching harakeke.  A small amount of floating macrophytes were present on the edges, 

including Azolla rubra and Lemna sp.  Three fyke nets and five Gee-minnow traps were set in 

the big lagoon, and two fyke nets and five Gee-minnow traps were set in the small lagoon. 
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Figure 23. Open water wetland habitat at O-Te-Pua/Paru ā uku Wetlands site 1. (Left) the 

large lagoon, and (right) the small lagoon. 

 

Three fish species were caught in the lagoons – common bullies, shortfin eels and one longfin 

eel.  In addition, a large freshwater leech (species unknown) was captured (Fig. 24). 

 

 

Figure 24. Large leech (unidentified sp.) captured at O-Te-Pua/Paru ā uku Wetlands site 1. 
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4.4.2  Site 2 

O-Te-Pua/Paru ā uku Wetlands site 2 was the outflow stream from the railway culvert, on the 

western side of the track.  This site was surveyed over 11-12 November. 

 

Two habitat types were surveyed at this site – the culvert outflow, and a downstream pool 

(Fig. 25).  The culvert outflow comprised a narrow, shallow channel with turbulent outflow.  

Spat rope (for fish passage), dense blackberry and marginal Apium nodiflorum were present.  

The bottom contained large rocks.  The area was physically complex and overgrown.   

 

The small, shallow pool was located approximately 5-10m downstream and had a sandy 

bottom and dense Apium nodiflorum around the margins.  At this point, the stream disappears 

into dense blackberry.  One fyke net was set at the culvert outflow, and seven Gee-minnow 

traps were distributed across the culvert site and the downstream pool. 

 

    

Figure 25. (Left) culvert outflow, and (right) downstream pool at O-Te-Pua/Paru ā uku 

Wetlands Site 2. 

 

Two fish species were caught at this site – shortfin eels (including an unidentified elver), and 

common bullies in both habitats. 
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4.4.3  Site 3 

O-Te-Pua/Paru ā uku Wetlands site 3 was located at the mid-northern margin of the wetland 

complex.  Habitat at this site likely has intermittent surface water connections with other parts 

of the wetland.  This site was surveyed over 1-2 December. 

Two habitats were surveyed at this site - open water and ephemeral (Fig. 26).  The open water 

area had marginal Carex and large harakeke, abundant charophyte meadows (the only site 

where submerged macrophytes were present in notable abundance), and sparse floating 

macrophytes (Azolla rubra and Lemna sp.).  The water was very shallow, and had a very deep 

(+1.5 m) soft mud layer.  Three fyke nets were set in this habitat. 

 

The ephemeral area was located on the other side of the track from the open water.  The 

wetted area was small (having recently undergone significant contraction from drying).  The 

habitat comprised shallow water and mud, covered with dense Apium nodiflorum. Ten Gee-

minnow traps were set in this habitat. 

 

  

Figure 26. (Left) open water, and (right) ephemeral habitat at O-Te-Pua/Paru ā uku Wetlands 

Site 3. 

 

One fish species was caught at this site – two shortfin eels in the open water habitat.  No fish 

were caught in the ephemeral habitat. 
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4.4.4  Site 4 

O-Te-Pua/Paru ā uku Wetlands site 4 was located at the western margin, and the downstream 

end of the wetland complex.  This site was surveyed over 1-2 December.  Two habitats were 

surveyed at this site – open water pond to the east of Taylors Road, and flowing stream at the 

culvert outflow west of the road (Fig. 27).  The open water pond habitat comprised medium-

deep water, with very deep soft mud.  The pond margins were physically complex, containing 

Carex and harakeke.  Azolla rubra was abundant, and no submerged macrophytes were 

visible.  Two fyke nets and four Gee-minnow traps were set in this habitat. 

 

The culvert outflow site comprised flowing stream, heavily shaded by overhanging willows.  

The pool had a rock bottom (from culvert remediation work), and the area downstream 

contained soft, sandy sediment, with dense Apium nodiflorum.  One fyke net and six Gee-

minnow traps were set in this habitat. 

 

  

Figure 27. (Left) open water wetland habitat in the swale area of site 1, and (right) the 

ephemeral habitat. 

 

Four fish species were caught at this site – shortfin eels, common bullies, and īnanga (Fig. 28) 

in the upstream ponds, and these species plus longfin eels (Fig. 29) at the culvert outflow site. 
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Figure 28. Shortfin eels, common bullies and īnanga captured at O-Te-Pua/Paru ā uku Wetlands site 4. 

 

 

Figure 29. Large longfin eel captured at O-Te-Pua/Paru ā uku Wetlands site 4. 
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5 Discussion 

5.1 Species diversity and abundance 

Overall, the fish communities across the wetland sites site were similar, containing species 

which would be expected in lowland wetland environments.  Te Harakeke and O-Te-Pua/Paru 

ā uku Wetlands sites had generally more diverse fish faunas compared to the Te Hapua Swamp 

Complex, where most sites contained two species or less (Fig. 30).  The same pattern was 

observed in relation to freshwater fish abundance, with Te Hapua sites containing fewer fish 

overall compared to the other wetlands (Fig. 31). 

 

Figure 30. Graph showing the species diversity (number of fish species present) at each of the survey 

sites. 
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Figure 31. Graph showing the relative abundance (average number of fish captured per fyke net) at 

each of the survey sites. 
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5.2 Migratory fish access  

Differences relating to migratory connectivity were apparent between the sites.  The fish 

species which were found at Te Harakeke Wetlands, and at the lower reaches of both the Te 

Hapua Swamp Complex and O-Te-Pua/Paru ā uku Wetlands indicated that reasonably 

unimpeded access is available from the sea (i.e. migratory species were present, and a wide 

range of size classes were represented).  As progression upstream within these systems 

occurred however, the fish communities indicated that connectivity is intermittent or rare 

(e.g. only strong climbing species such as shortfin eels are present).  In the case of Te Hapua 

site 4, reasonable numbers of shortfin eels are present, however their size distribution is 

skewed towards larger individuals (Fig. 32), which may indicate that migratory access was 

previously more available than in recent years. 

At some of the Te Hapua dune lakes which were surveyed, no fish were found (despite suitable 

habitat being present), which indicates that migratory access is currently unavailable and has 

been so for at least some decades. 
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Cont… 
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Figure 32. Size classes of shortfin eels captured at nine sites during the spring 2017 Kāpiti 

wetland surveying.  Measurement is Total Length (TL) in mm. 
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