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Figure 1 Cranford Basin and surrounds showing designations, waterways, and areas for proposed future urban 

development. The thick blue waterway lines in the western Cranford Basin are those mapped by EOS 

Ecology in the current study. 
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Figure 2 Location of sites sampled for aquatic macroinvertebrates and fish in western Cranford Basin by EOS 

Ecology on 31 August and 1 September 2016. The thick blue waterway lines in the western Cranford Basin 

area are those mapped by EOS Ecology from site walkovers (the upstream end of channels shown on the 

map is where water was first seen in the channel invert). Letters refer to photographs presented in Figure 

3-5.  Photographs of surveyed sites are provided in the Appendices (Section 9.1). Note alignment of 

downstream end of channel discharging into Tysons Drain Branch No 2 has not yet been confirmed. 
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2.2 Surveys 

2.2.1 Habitat Sampling 

» 

» 

» 

» 

2.2.2 Invertebrate Sampling 
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2.2.3 Fish Sampling 

2.3 Data Analysis 

» 

» 
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» 

» 

3 RESULTS  

3.1 Habitat  

3.1.1 General Overview of Waterbodies 
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A: Godfreys Drain, looking upstream. 
B: Godfreys Drain near to where it enters the piped 
section, looking upstream. 

Figure 3 Photos of the Godfreys Drain, as visited by EOS Ecology on 29 August and 8 September 2016. 

 

A: Upstream pond, looking upstream. B: Middle pond, looking upstream.  

C: Cobble-lined channel flowing into the downstream 
pond, looking downstream.   

D: Downstream west pond, looking downstream. Lack of 
spring input means this only holds stagnating rainwater 

E: Realigned outlet from pond network, looking upstream. F: Tysons Drain Branch No 1, looking downstream. 
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G: Pond (fed from a spring source) flowing into Tysons 
Drain Branch No 1. 

H: Tysons Drain Branch No 1 South, looking 
downstream. 

I: Tysons Drain Branch No 1 West, looking downstream. J: Tysons Drain Branch No 1 West, looking upstream. 

K: Confluence of Tysons Drain Branch No 1 (left) with 
Tysons Drain (centre and left), looking upstream into 
Tysons Drain. 

L: Tysons Drain, looking downstream at faster flowing 
section and adjacent spring inputs. 

M: Looking up stream at a cross intersection of Tysons 
Drain (centre) with Tysons Drain Branch No 3 (left) and a 
south-east side branch. Recent fill is visible on the left. 

N: Looking upstream along Tysons Drain, with the 
confluence for the south loop of Tysons Drain Branch No 
3 on the right. 
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O: Looking upstream (north-west) at the north loop of 
Tysons Drain Branch No 3. 

P: The south loop of Tysons Drain Branch No 3, looking 
towards Tysons Drain, with recent infilling on the right. 

Q: Occluded channel to the south of the south loop of 
Tysons Drain Branch No 3, looking south towards 
Grassmere St. 

R: Looking south (towards Grassmere Street) at the 
springfed standing water west of Tysons Drain No 3. 

S: Looking upstream at the south-east branch off Tysons 
Drain. Recent fill is visible on the right. 

T: Looking upstream at the confluence of a south-west 
branch with the south-east branch off Tysons Drain. 

 

U: Isolated springfed pond to the east of Godfreys Drain.  

Figure 4 Photos of streams and ponds in the Tysons Drain network west of Cranford Basin, as visited by EOS 

Ecology on 29 August and 8 September 2016. 
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A: Looking upstream at a channel recently excavated 
around the base of recent fill, draining a springhead. 

B: Looking downstream from the same location as photo 
5A. 

 

C: looking further downstream from photo U, where it 
flows into Tysons Drain Branch No 2. Photo provided by 
Beca. 

 

Figure 5 Photos of the unnamed drainage area in the south-east corner of the project area west of Cranford Basin, 
as visited by EOS Ecology on 29 August and 8 September 2016. 

3.1.2 Habitat Description of Surveyed Sites 
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Table 1 Habitat parameters measured at six sites in the western Cranford Basin by EOS Ecology on 31 August and 1 September 2016.  

Parameter Site 1 Site 2 Site 3 Site 4* Site 5 Site 6# 

Bed substrate 
99.8% mud/silt 
0.1% gravel 
0.1% small cobbles 

100% mud/silt 
99% mud/silt 
1% gravel 

95% mud/silt 
2% gravel 
3% small cobble 

99% mud/silt 
1% gravel 

100% mud/silt 

Habitat type 
(%riffle/run/pool) 

5/95/0 0/90/10 0/100/0 5/10/85 0/100/0 0/0/100 

Water depth (cm) 
Mean: 14.3 
Range: 8–19 

Mean: 20.3 
Range: 14–32 

Mean: 12.3 
Range: 9–18 

Not measured Mean: 29 
Range: 15–41 

Not measured 

Fine sediment 
depth (cm) 

Mean: 29.7 
Range: 1–80 

Mean: 70.7 
Range: 47–97 

Mean: 73.6 
Range: 41–123 

Not measured Mean: 63.7 
Range: 2–109 

Not measured 

Channel width 
(cm) 

Mean: 78.3 
Range: 44–102 

Mean: 150.7 
Range: 142–160 

Mean: 79 
Range: 58–112 

Not measured Mean: 177.3 
Range: 94–248 

Not measured 

Organic matter 
composition  

10% filamentous algae  
0.01% watercress  

2% Lemna 
30% woody debris 

78% filamentous algae  
20% watercress 
2% Lemna 

5% terrestrial 
roots/vegetation 
2% leaf litter 
1% woody debris 

5% filamentous algae  
40% watercress 
5% Lemna 
3% woody debris 

40% filamentous algae 
10% water lily 

Riparian 
vegetation 

TLB: 100% grass 
TLB: 45% grass 
5% scrub gorse 
50% poplar trees 

TLB: 80% grass 
30% native 

TLB: 10% grass 
20% exotic 
70% native 

TLB: 90% grass 
10% scrub/grass 

TLB: 90% grass 
8% exotic trees 
2% native  

TRB: 19% grass 
1% scrub/gorse 
80% poplar trees 

TRB: 80% grass 
20% poplar trees 

TRB: 99% grass 
1% exotic trees 

TRB: 80% grass 
10% native 
10% gravel/earth 

TRB: 90% grass 
9% scrub/grass 
1% exotic trees 

TRB: 95% grass 
2% exotic trees 
3% native 

Fish cover (% of 
wetted bed area) 

1% substrate 
10% macrophytes/algae 
1% debris 
40% undercut banks 

30% debris 
30% overhanging 
vegetation 
5% undercut banks 

78% macrophytes/algae 
2% debris 
20% undercut banks 

2% substrate 
1% debris 
5% overhanging 
vegetation 

40% macrophytes/algae 
3% debris 
 

40% macrophytes/algae 
1% debris 
1% overhanging 
vegetation 

Channel shading 95% overhead shade 75% overhead shade 30% overhead shade No shading 2% overhead shade 20% overhead shade 

Biota survey 
Fish 
Macroinvertebrates 

Fish 
Macroinvertebrates 

Fish 
Macroinvertebrates 

Fish 
Macroinvertebrates 

Fish Fish 

*Site 4 included artificially created ponds with mud/silt bottoms joined by stony-bottomed channels; #Site 6 was a small isolated pond. 
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3.1.3 Overview of Spring Habitats 

 

  

Figure 6 Location of springheads identified by Beca (2016). Map supplied by Beca, Christchurch on the 28 
September 2016. 



Aquatic Ecology Values of Western Cranford Basin 15 
 

 
 

E O S E C O L O G Y   |   A Q U A T I C  S C I E N C E  &  V I S U A L  C O M M U N I C A T I O N  

3.2 Invertebrates  

3.2.1 Overview 

3.2.2 Biotic Indices 

3.3 Fish 
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Site 1 Site 2 Site 3 Site 4 

Potamopyrgus (85.0%) Potamopyrgus (62.9%) Potamopyrgus (95.0%) Orthocladiinae (36.4%) 

Sphaeriidae (4.7%) Sphaeriidae (13.7%) Ostracoda (3.6%) Ostracoda (25.5%) 

Orthocladiinae (2.9%) Copepoda (11.8% Acari (0.4%) Potamopyrgus (10.7%) 

Oligochaeta (2.4%) Ostracoda (3.3%) Paracalliope (0.4%) Nematoda (8.5%) 

Ostracoda (1.8%) Physa (3.3%) Sphaeriidae (0.4%) Chironomus (7.6%) 

Figure 7 The five most abundant macroinvertebrate taxa at four western Cranford Basin sites sampled by EOS 

Ecology on 31 August 2016. The relative abundance of each taxon is given in parentheses. Photos © EOS 

Ecology. 

 
Table 2 Macroinvertebrate community indices from four western Cranford Basin sites sampled by EOS Ecology on 
31 August 2016. EPT taxa and %EPT are given excluding hydroptilidae caddisflies. 

Site 

Biotic Indices 

Taxa EPT % EPT MCI* QMCI* UCI QUCI 

1 15 1 0.3 74.0 2.3 -1.7 -0.02 

2 11 0 0 71.3 2.3 -4.7 -0.13 

3 8 0 0 56.8 2.1 -2.2 -0.001 

4 19 0 0 65.3 2.6 -1.6 -0.04 

* Soft-bottomed MCI/QMCI values (MCI-sb) are given for Sites 1–3. At Site 4 macroinvertebrates were sampled from a 
constructed stony-bottomed channel so hard-bottomed MCI/QMCI values (MCI-hb) are presented here. 
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Upland bully; found at five of six sites; not threatened. Shortfin eel; found at all six sites; not threatened. 

Longfin eel; found at two of six sites; declining. Inanga; found at one of six sites; declining. 

Figure 8 The fish species captured during sampling of six sites in western Cranford Basin by EOS Ecology on 31 

August and 1 September 2016. Also shown are the number of sites they were found at and the latest 

conservation status of each species. Photos © EOS Ecology. 
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Figure 9 Fish passage barriers identified during the site walkover in September 2016.  
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Table 3 Summary of fish sampling from six western Cranford Basin sites sampled by EOS Ecology on 31 August 
and 1 September 2016. “Raw” indicates actual numbers caught; CPUE = catch per unit effort expressed as per area 
fished from electrofishing and fish/net/night for fyke nets. No fish were captured in Gee minnow traps. Electrofishing 
CPUE could not be calculated for Site 4 (pond edge and channels were fished so no area could be sensibly 
calculated) or Site 6 (spot fishing of small pond).  

Site Method 

Effort 
(minutes or 
traps set) 

Fishing 
details 

Shortfin 
eel 

Longfin 
eel  

Inanga 
Upland 
bully 

Total 

1 Electrofishing 27 mins 
~118 m2 

fished 

Raw: 26 

CPUE: 
0.22/m2 

Raw: 3 
CPUE: 

0.03/m2 
0 

Raw: 22 
CPUE: 

0.19/m2 

Raw: 51 
CPUE: 

0.43/m2 

2 Electrofishing 10 mins ~75 m2 fished 
Raw: 5 
CPUE: 

0.07/m2 
0 0 

Raw: 18 
CPUE: 

0.24/m2  

Raw: 23 
CPUE: 

0.31/m2 

3 Electrofishing 13 mins ~95 m2 fished 
Raw: 18 
CPUE: 

0.19/m2 
0 0 

Raw: 1 
CPUE: 

0.01/m2 

Raw: 19 
CPUE: 

0.20/m2 

4* 

Electrofishing 5 mins 
Fishing along 

edges of 
pond and 
inflow and 

outflow 
channels; 

Traps set in 
pond 

Raw: 7 0 0 0 Raw: 7 

Trapping 
4 Gee minnow 

traps 
3 Fyke nets 

Raw: 1 

Fyke 
CPUE: 

0.33/net 
/night 

Raw: 1 
Fyke 

CPUE: 
0.33/net 
/night 

0 0 

Raw: 2 
Fyke 

CPUE: 
0.66/net/

night 

5 Electrofishing 15 mins ~89 m2 fished 
Raw: 9 
CPUE: 

0.10/m2 
0  

Raw: 1 
CPUE: 

0.01/m2 

Raw: 34 
CPUE: 

0.38/m2 

Raw: 44 
CPUE: 

0.49/m2 

6# Electrofishing 2 mins 
Spot fishing 

through small 
pond 

Raw: 1 0 0 Raw: 1 Raw: 2 

*Site 4 involved fishing in an artificial pond and its inlet/outlet channels; #Site 6 was an isolated pond. 

4 ECOLOGICAL SIGNIFICANCE 
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Table 4 Assessment of ecological significance of the western Cranford Basin watercourses sampled by EOS 
Ecology on 31 August and 1 September 2016. This assessment follows the criteria of Wildlands (2013). Red text 
indicates low significance where the threshold for that criterion is not met, blue text where there is moderate 
significance, and green text where there is high significance. 

Criteria Ranking 

Representativeness  

1. Indigenous vegetation or habitat of indigenous fauna that is 
representative, typical or characteristic of the natural diversity 
of the relevant ecological district. This can include degraded 
examples where they are some of the best remaining examples 
of their type, or represent all that remains of indigenous 
biodiversity in some areas.  

Low representative value (does not meet 
threshold): freshwater habitats in the area are 
artificially created drainage channels or ponds. 

2. Indigenous vegetation or habitat of indigenous fauna that is 
a relatively large example of its type within the relevant 
ecological district.  

Low (does not meet threshold): freshwater 
habitats in the area are relatively small examples 
of artificially created drainage channels or 
ponds. 

Rarity/Distinctiveness  

3. Indigenous vegetation or habitat of indigenous fauna that 
has been reduced to less than 20% of its former extent in the 
Region, or relevant land environment, ecological district, or 
freshwater environment.  

Does not meet threshold: freshwater habitats in 
the area are artificially created drainage 
channels or ponds so have no “former extent”. 

4. Indigenous vegetation or habitat of indigenous fauna that 
supports an indigenous species that is threatened, at risk or 
uncommon, nationally or within the relevant ecological district. 

High rarity value (meets threshold): species 
with “At Risk – Declining” conservations status 
present (long fin eel and inanga).  

5. The site contains indigenous vegetation or an indigenous 
species at its distribution limit within Canterbury Region or 
nationally. 

Does not meet threshold: no such species 
known to be present. 

6. Indigenous vegetation or an association of indigenous 
species that is distinctive, of restricted occurrence, occurs 
within an originally rare ecosystem, or has developed as a result 
of an unusual environmental factor or combination of factors. 

Low distinctive value (does not meet 
threshold): such artificially created freshwater 
habitats and associated biota assemblage are 
widespread. 

Diversity and Pattern  

7. Indigenous vegetation or habitat of indigenous fauna that 
contains a high diversity of indigenous ecosystem or habitat 
types, indigenous taxa, or has changes in species composition 
reflecting the existence of diverse natural features or ecological 
gradients.  

Low (does not meet threshold): freshwater 
habitats in the area are artificially created 
drainage channels or ponds thus not 
representative of any indigenous ecosystem or 
habitat type.  

Ecological Context  

8. Vegetation or habitat of indigenous fauna that provides or 
contributes to an important ecological linkage or network, or 
provides an important buffering function.  

Low ecological context value (does not meet 
threshold): freshwater habitats in the area are 
artificially created drainage channels or ponds 
near top of catchment. 

9. A wetland which plays an important hydrological, biological 
or ecological role in the natural functioning of a river or coastal 
system. 

Low wetland functionality (unlikely to meet 
threshold): former wetland functionality lost 
through drainage and conversion to 
agriculture/horticulture. 

10. Indigenous vegetation or habitat of indigenous fauna that 
provides important habitat (including refuges from predation, or 
key habitat for feeding, breeding, or resting) for indigenous 
species, either seasonally or permanently.  

Moderate habitat value (meets threshold): 
provides remnant freshwater habitat for 
numerous native or endemic species in a highly 
modified environment. 
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5 DISCUSSION 

5.1 Habitats 

5.2 Biota 
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5.3 Ecological Significance 

6 RECOMMENDATIONS 
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9 APPENDICES 

9.1 Site Photographs 

Site 1 (looking downstream from top of site) Site 2 (looking downstream from middle of site) 

Site 3 (looking upstream from bottom of site) Site 4 (looking across pond) 

Site 4 (stony outlet stream from pond looking downstream) Site 5 (looking downstream from middle of site) 
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Site 6 (looking across pond)  
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