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3.2.18.1 Spring 2007

Fewer surveys have previously been performed at these sites in the middle and
lower reaches of the Huatoki Stream due to the later inclusion of this stream in the
original SEM programme. Results of previous surveys are summarised in Table 39.

Table 39 Summary of macroinvertebrate taxa numbers and MCI values for previous surveys performed
in the Huatoki Stream prior to the spring 2007 survey together with spring 2007 results

All historical data ( December 1996 to March 2007 ) SEM data ( 1995 to March 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Oct 07
Surveys | Range | Median | Range Median | SUIVeYS | Range | Median | Range | Median | Taxano [ MCI
HTK000350 22 22-31 26 79-105 92 22 22-31 26 79-105 92 23 103
HTK000425 22 22-32 26 91-115 102 22 22-32 26 91-115 102 27 107
HTK000745 22 14-27 22 69-99 86 22 14-27 22 69-99 86 19 86
3.2.18.1.1 Site 1 - Hadley Drive (HTK000350)

Below average community richness (23 taxa) was found at this unshaded site, in the
mid-reach of the stream draining open, developed farmland with patchy periphyton
mats substrate cover at the time of this spring survey. This richness was only one
taxon above the minimum richness previously found (Table 39). Only three ‘highly
sensitive’ taxa were present and none of these were abundant. In general, the
community was comprised of ‘tolerant” (35%) and ‘moderately sensitive’ (52%) taxa.
Dominant taxa characteristic of this site included five ‘moderately sensitive” taxa,
(mayfly (Zephlebia group), stonefly (Zelandobius), elmid beetles, and free-living
caddisflies (Costachorema and Hydrobiosis)); and four ‘tolerant’” taxa (oligochaete
worms, snail (Potamopyrgus), net-building caddisfly (Aoteapsyche), and orthoclad
midges). These characteristic taxa were higher in terms of the number of ‘sensitive
taxa in comparison with the previous spring survey. Also, many of these taxa, and
particularly the very abundant ‘tolerant’” midges, are often associated with extensive
periphyton substrate cover found in the mid and lower reaches of ringplain rivers
and streams, draining developed farmland.

The community was composed principally of ‘moderately sensitive” and lower-
scoring ‘tolerant” taxa which was reflected in the MCI score of 103 units, a score
which was within 2 units of the maximum recorded by earlier surveys (Table 39 and
Figure 74), and near the maximum of previous spring surveys’ scores. The score was
also significantly higher than the median score (90 units) recorded from 51 previous
surveys performed in Taranaki rivers and streams sourced outside the National Park
at ‘control’ sites located between 50 and 79 m asl in altitude (TRC, 1999 (updated,
2007)). (Note: This site is approximately 11 km in stream distance downstream of the
source of the stream which rises near, but outside of, the National Park at an altitude
of 340 m asl).

3.2.18.1.2 Site 2 - Huatoki Domain (HTK000425)

A moderate community richness (27 taxa) was recorded at this site within the
extensive riparian cover of the Huatoki Domain at an elevation of 30 m asl where
only a thin periphyton mat and patchy moss were present on the predominantly
gravel- cobble substrate. This richness was one taxon higher than the median taxa
number recorded at this site by previous surveys (Table 39) and slightly above the
median (25 taxa) result recorded by 29 previous surveys of Taranaki ringplain rivers
and streams sourced below the National Park at ‘control’ sites between 25 and 49 m
asl in altitude (TRC, 1999 (updated, 2007)). Increased riparian cover, and the
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resultant significant decrease in substrate periphyton cover, contributed to habitat
improvement, with faunal richness increasing by 4 taxa at this site compared with
the richness recorded at the Hadley Drive site, 2 km upstream (Figures 74 and 75).
However, only 20 of the 30 taxa found in total between these two sites were present
at both sites, with seven taxa abundant at both sites, these being four ‘tolerant” and
three ‘moderately sensitive” taxa.

Five 'highly sensitive’ taxa were recorded, although each of these taxa was recorded
only as a rarity. The fauna was comprised principally of ‘moderately sensitive” (48%
of the fauna) and “tolerant’ (33%) taxa. The community was characterised by five
‘moderately sensitive’ taxa, (mayfly (Zephlebia group), stonefly (Zelandobius) elmid
beetles, dobsonfly (Archichauliodes) and stony-cased caddisfly (Pycnocentrodes)); and
tive’” tolerant’ taxa (oligochaete worms, snail (Potamopyrgus), net-building caddisfly
(Aoteapsyche), orthoclad midges, and sandfly (Austrosimulium)); taxa often
characteristic of this community in past spring surveys, although greater in number
in comparison with the previous spring survey.

The MCI score (107) was higher than the median score recorded by previous surveys
(Figure 75 and Table 39). This score was also 7 units above the median of scores
previously recorded by 29 surveys of Taranaki ringplain rivers and streams sourced
below the National Park at ‘control’ sites located between 25 and 49 m asl in altitude
(TRC, 1999 (updated, 2007)). The %EPT taxa value (48%) from the present survey
was 5% above the median result previously recorded from similar sites. These results
(i.e. variation in community composition, an increase in MCI and increases in
abundances of moderate-scoring ‘sensitive’ stonefly and elmid beetles resulting in an
atypical small downstream increase in SQMCls value (of 0.1 unit) compared with the
upstream site), illustrated some effects of habitat improvement provided by riparian
cover in the lower reaches of a ringplain stream in comparison with the open
farmland nature of the mid reaches of such a stream.

3.218.1.3 Site 3 - lower urban area near the coast (Molesworth Street) (HTK000745)

A below average community richness (19 taxa) was recorded at this site near the
mouth of the stream, after extensive culverting through the New Plymouth City
urban area where an increase in filamentous algae attached to the substrate was
recorded. This richness was three taxa below the median taxa number recorded by
previous surveys (Table 39), and slightly below the median richness (21 taxa)
recorded by 43 previous surveys of Taranaki rivers and streams sourced below the
National Park at “‘control’ sites below 25 m asl in altitude (TRC, 1999 (updated,
2007)). No ‘highly sensitive’ taxa were found at this urban modified site. The faunal
community was comprised of ‘moderately sensitive” (58% of the fauna) and “tolerant’
(42%) taxa. The community was characterised by three ‘moderately sensitive” taxa
(stonefly (Zelandobius), elmid beetles and stony-cased caddisfly (Pycnocentrodes)); and
two “tolerant’ taxa (very abundant snail (Potamopyrgus) and oligochaete worms).
Many of the other taxa (11 in total) were recorded only as rarities (less than 5
individuals per taxon). The modified habitat at this site resulted in certain changes in
community composition and individual taxon abundances in comparison with the
upstream site (Huatoki Domain) above the urban area. Principal differences between
these sites were marked reductions in numbers of mayflies, dobsonfly and
caddisflies, and an increase in numbers of algal-associated snails at the lower site.
The numerical dominance by two ‘tolerant” taxa resulted in the drop in SQMCls
score of 1.5 units between sites.
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A significant decline of 21 units in MCI score (86) occurred at this site compared to
the nearest upstream site (site 2) reflecting the absence of ‘highly sensitive’ taxa and
an increase in the proportion of ‘tolerant’ taxa in the faunal community. This score
was equal with the median and 13 units lower than the maximum score recorded by
previous surveys performed at this site (Figure 76). The present spring survey score
(86 units) was in the lower half of the range of past spring scores and was very
similar to the median score (85 units) previously recorded by 43 surveys of Taranaki
ringplain rivers and streams sourced below the National Park at ‘control” sites
located below 25 m asl in altitude (TRC, 1999 (updated, 2007)). The %EPT taxa value
from the present survey was 3% below the median result recorded from sites of
similar altitude.

Comment

Community richness, which generally decreases with distance downstream in
ringplain rivers and streams, showed the increase normally recorded at the Huatoki
Domain site downstream of the open farmland reach but within a reach with
substantial riparian vegetation cover, and found an overall decrease of 4 taxa further
downstream near the stream mouth, through a reach of urbanisation and habitat
modification. A relatively high proportion of the community was comprised of lower
scoring more ‘tolerant’ taxa at the upper site in open farmland. A total of 36 taxa was
found in the reaches of the Huatoki Stream surveyed of which only 31% were
present at all three sites. The MCI score rose by 4 units between the open farmland
site and the Huatoki Domain site, in conjunction with improved habitat provided by
the riparian vegetation cover. Between the Huatoki Domain and the coast (ie,
through the city) the MCI score fell by a significant 21 units representing a rate of
MCI decrease well above the average rate calculated for Taranaki ringplain rivers
and streams sourced outside the National Park (TRC, 1999), although this rate
applies to the entire length of such rivers and streams from their source near the
National Park boundary to the coast. The rate of MCI decrease calculated from past
surveys has varied and has usually been accentuated by the presence of the
improved habitat within the Huatoki Domain.

The MCI decline between the open farmland site and the coast (17 units), typical of
nearly all past surveys, was relatively high at the time of this spring 2007 survey.

3.2.18.2 Summer 2007-2008

This SEM survey was the twenty-third survey since the inclusion of the Huatoki
Stream in the SEM programme. Results of all previous surveys are summarised in
Table 40.

Table 40 Summary of macroinvertebrate taxa numbers and MCI values for surveys performed in the
Huatoki Stream prior to the summer 2007-2008 survey together with summer 2008 results

All historical data ( December 1996 to October 2007) SEM data ( 1995 to October 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Feb 08
SUrveys | Range | Median [ Range Median | SUFVeYS | Range |Median| Range [Median| Taxano | MCI
HTK000350 23 22-31 26 79-105 91 23 22-31 26 79-105 92 31 9%
HTK000425 23 22-32 26 91-115 102 23 22-32 27 91-115 102 26 97
HTK000745 23 14-27 22 69-99 86 23 14-27 22 69-99 86 22 76
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3.2.18.2.1 Site 1 - Hadley Drive (HTK000350)

An above average taxa richness (31 taxa) was recorded at this site, equivalent with
the maximum richness recorded by the twenty-three surveys to date (Table 40 and
Figure 74). Only two ‘highly sensitive’ taxa were recorded, neither of which was in
abundance, at this site (Table 88) where periphyton mats were widespread and
tilamentous algae were patchy on the substrate with aquatic weed present at the
stream margins. The community was comprised mainly of ‘moderately sensitive’
(45% of the fauna) and ‘tolerant” (48%) taxa, an increase in ‘tolerant” taxa composition
compared to that recorded by the spring survey.

The dominant taxa characteristic of this site included no ‘highly sensitive’ taxa; seven
‘moderately sensitive’ taxa (luminescent limpet (Latia), mayflies (Coloburiscus,
Zephlebia group, and Austroclima), elmid beetles, caddisfly (Hydrobiosis), and cranefly
(Aphrophila)); and six ‘tolerant” taxa (oligochaete worms, snail (Potamopyrgus),
extremely abundant net-building caddisfly (Aoteapsyche), and midges (orthoclads
and tanytarsids); and muscid flies). Most of these taxa are commonly associated with
extensive periphyton substrate cover of enriched reaches of ringplain streams.

This high proportion of ‘tolerant” taxa was reflected in the MCI score of 94 units,
which was within the range of previous summer survey scores (Table 40 and Figure
74) but 9 units lower than that recorded by the previous spring SEM survey. It was
two units above the median score from all previous surveys, and 4 units above the
median score (90 units) recorded from 51 previous surveys performed in Taranaki
rivers and streams sourced outside the National Park, at ‘control’ sites located
between 50 and 79 m asl in altitude (TRC, 1999 (updated, 2007)).

3.2.18.2.2 Site 2 - Huatoki Domain (HTK000425)

An average community richness (26 taxa) was recorded at this site, one taxon below
the median taxa number previously found by twenty-three surveys (Table 40 and
Figure 75), and similar to median richness (25 taxa) recorded by 29 previous surveys
of ringplain streams sourced below the National Park, at ‘control” sites between 25
and 49 m asl in altitude (TRC, 1999 (updated, 2007)). No filamentous algae, and only
patchy periphyton mats and moss were noted on the substrate at this site at the time
of this summer survey under very low flow conditions. Taxa richness was within the
range found by previous summer SEM surveys (Figure 75).

Faunal richness was lower than that recorded at the upstream open farmland site
(Hadley Drive), and only two ‘highly sensitive” taxa were found. However, only 23
of the total of 34 taxa found at either of these two sites were present at both sites. The
community composition of ‘sensitive” (58% of the fauna) and “tolerant” (42%) taxa
indicated a greater predominance of higher scoring ‘sensitive” taxa than at the
upstream site. The community was characterised by six ‘moderately sensitive” taxa
(mayflies (Coloburiscus, Austroclima and Zephlebia group), luminescent limpet (Latia),
stony-cased caddisfly (Pycnocentrodes), and elmid beetles)); and four ‘tolerant” taxa
(oligochaete worms, snail (Potamopyrgus), net-building caddisfly (Aoteapsyche), and
sandfly (Austrosimulium)). This was a decrease in the number of characteristic taxa
(fewer “tolerant’ taxa) compared to those present in the previous summer and similar
to the number of characteristic taxa found by the previous spring survey.
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The MCI score (97) was 5 units below the median recorded by the twenty-three
previous surveys (Table 40 and Figure 75), within the range recorded by previous
summer surveys, and 10 units lower than at the time of the spring survey. This score
was 3 units lower than the median previously recorded (100 units) by 29 surveys of
Taranaki ringplain rivers and streams sourced below the National Park at ‘control’
sites located between 25 and 49 m asl in altitude (TRC, 1999, (updated, 2007)). The
%EPT taxa value (38%) was 5% below the median previously recorded from sites of
similar altitude.

These results (small increase in proportion of ‘sensitive’ taxa and a rise in MCI score
of 3 units compared to the upstream, open farmland site), under summer extremely
low flow conditions, again reflected the impact of riparian cover on habitat
improvement illustrated by the faunal community recorded at this site on the
outskirts of New Plymouth City in the Huatoki Domain.

321823 Site 3 - lower urban area near the coast (Molesworth Street) (HTK000745)

An average community richness (22 taxa), three taxa more than the richness recorded
at this site by the earlier spring SEM survey, was found by this summer survey when
a patchy periphyton mat was present on the mainly sand-gravel-cobble substrate.
This richness was identical to the median taxa number found to date by twenty-three
earlier surveys (Table 40).

No ‘highly sensitive’ taxa were found at this urban, modified site. The community
was comprised of similar proportions of ‘moderately sensitive” (45% of the fauna)
and “tolerant’ taxa (55% of the fauna); a decrease of 13% in the proportion of
‘sensitive’ taxa compared to that of the earlier spring survey. The community was
characterised by one ‘moderately sensitive” taxon (elmid beetles); and two ‘“tolerant’
taxa (extremely abundant snail (Potamopyrgus); and oligochaete worms); similar
characteristic taxa to those found by the spring survey. Principal differences between
this modified site and the site upstream in the Huatoki Domain (site 2) were the
reduction in abundances of all mayfly, stonefly and most caddisfly taxa and a
marked increase in abundance of ‘tolerant’ snails.

The MCI score (76) represented a significant fall of 21 units along the reach of the
stream through the city, and reflected the increased proportion of lower scoring taxa
in the faunal community. The increased numerical abundance of ‘tolerant’ taxa in the
community at the lower site was reflected in the decrease of 1.1 SQMClIs units at this
site. The MCI score was 10 units below the median previously recorded by twenty-
three surveys at this site (Table 40) and toward the minimum of past summer
surveys’ scores (Figure 76). This present summer survey score (76 units) was 9 units
lower than the median score (85) previously recorded by 43 surveys of Taranaki
ringplain rivers and streams sourced below the National Park at ‘control” sites
located below 24 m asl in altitude (TRC, 1999 (updated, 2007)). The %EPT taxa value
from the present survey was 6% less than the median result previously recorded
from sites of similar altitude.

Comment

A small decrease in community richness (taxa number) was found at the Huatoki
Domain site, 2 km downstream of the open farmland site despite the improved
habitat at the site. However, community composition indicated some improvement
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at the Domain site where proportionately more, higher scoring taxa were recorded.
Further downstream, near the mouth, urbanisation and habitat modification
coincided with a lower community richness and different community composition
following a low flow, late summer period. This site’s faunal community composition
was characterised by an increase in the ‘tolerant’ taxa proportion of the community.

MCI score increased by 3 units between the open farmland site and the Huatoki
Domain site, coincident with the improved habitat provided by the riparian
vegetation cover in the domain, and in the lower range of typical increases recorded
by most past surveys, particularly under very low flow conditions. MCI score fell
markedly by 21 units through the city between the domain and the coast, despite a
change in elevation of only 25 m, representing a rate of MCI decrease of 5.4
units/km, well above the average rate calculated for Taranaki ringplain rivers and
streams (TRC, 1999). This MClI rate of decrease was amplified by the presence of the
improved habitat within the Huatoki Domain. There was a decrease in MCI (18
units) between the open farmland site and the coast (similar to the decline recorded
by many of the previous summer surveys), consistent with the impacts of
urbanisation on the stream’s macroinvertebrate fauna.

Spring and summer surveys’ taxa richnesses were generally similar (within 4 taxa) at
two equivalent sites (Domain and coast) but much higher in summer at the upper
site. MCI scores decreased by 9 units (site 1), 10 units (site 2), and by 10 units (site 3)
(Figures 74, 75 and 76) at the time of the summer survey, generally typical of trends
found by most previous surveys.

A comparison of the MCI scores from the twenty-four SEM surveys performed to
date along the stream is provided in Table 41.

Table 41  Comparisons of MCI scores for the period 1995-2008 at the three Huatoki Stream sites

Site 1 2 3
Overall range (units) 26 24 30
Overall median 93 102 86
Spring median 94 102 86
Summer median 90 100 86
Difference between spring & summer

; 4 2 0
(median) scores

These twelve spring and twelve summer surveys indicated that while MCI scores
decreased slightly between spring and summer in the mid reaches of the stream,
scores decreased to a greater extent at site 1, the open farmland site, although the
ranges of scores were widest at the site in the lower reaches (site 3). Scores at the
extensively riparian shaded, domain (site 2), had the narrowest range (24 units) over
the twelve year sampling period. Trends in other Taranaki rivers over the twelve
year survey period, have also indicated generally lower summer MCI scores in
association with lower flow conditions and increased site substrate cover by
periphyton mats and filamentous algae, particularly in the mid and lower reaches of
rivers and streams.

3.2.18.3 Temporal trends in 1995 to 2008 MCI data

Non-parametric statistical trend analysis of MCI data (Stark and Fowles, 2006) has
been performed on the twelve years of SEM results collected to date from the three
sites in the Huatoki Stream. The MCI has been chosen as the preferable indicator of
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‘stream/river health’ for SEM trend reporting purposes. A graphical presentation of
LOWESS plots of trends in MCI data (Figures 77 to 79) and the Mann-Kendall tests of
significance are provided for each site.

3.2.18.3.1 Hadley Drive site (HTK000350)
The LOWESS (tension 0.4) trend plot of MCI data is presented in Figure 77.
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Figure 77 LOWESS trend plot of MCI data

A relatively strong temporal improvement (p< 0.05) in MCI scores, particularly until
2005, has been illustrated at this site on the outskirts of New Plymouth. However,
although the overall trend has not been statistically significant after FDR application,
the LOWESS-smoothed range of MCI scores (12 units) has some ecological
significance and may have been related to improvements in farming practices
and/or wastes disposal in the rural catchment between the stream’s seepage sources
(below the National Park) and urban New Plymouth.

The MClI scores have consistently indicated ‘fair’ stream health improving toward
‘good” health for a short period before returning to ‘fair” while the LOWESS-
smoothed scores have consistently indicated ‘fair’ stream health.

3.2.183.2 Huatoki Domain site (HTK000425)
The LOWESS (tension 0.4) trend plot of MCI data is presented in Figure 78.
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Figure 78 LOWESS trend plot of MCI data

A similar temporal trend of MCI score improvement to that found at the upstream
site was identified at this site in the Domain. Although this trend was not
statistically significant after FDR application, the LOWESS-smoothed range of scores
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(11 units) has marginal ecological significance and may be related to the upstream
catchment activities noted above (Section 3.2.18.3.1).

The MCI scores which varied between “fair” and ‘good” stream health earlier in the
monitoring period, have indicated ‘good” stream health consistently since 2002.

3.2.18.3.3 Site near coast (HTK000745)
The LOWESS (tension 0.4) trend plot of MCI data is presented in Figure 79.
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Figure 79 LOWESS trend plot of MCI data

A trend of steady improvement in MCI scores has occurred at this urbanised site
until 2005 after which scores have trended downward resulting in an overall
statistically non-significant trend for the twelve year monitoring period. However,
the range of LOWESS-smoothed scores (14 units) has some ecological significance
probably related in part to those activities noted above for the two sites further
upstream in the Huatoki catchment (see above).

MCI scores indicative of ‘fair’ stream health have been recorded for all but the first
year of the monitoring programme (Figure 79).
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3.2.19 Kaupokonui River

Five sites located along the length of the Kaupokonui River were included in the
SEM programme, commencing in the 1999-2000 year for the purpose of long term
monitoring of the impacts of riparian vegetation planting initiatives throughout this
catchment. Two sites, at Opunake Road (KPK000250) and near the coast
(KPK000990), were established specifically for this purpose, while the remaining
three sites were components of existing consent monitoring programmes. Therefore
varying amounts of historical data were available for these five sites.

The results of the spring 2007 survey are presented in Table 94 and the summer 2007-
2008 survey in Table 95, Appendix I and illustrated in Figures 80 to 84.

SEM: Number of taxa and MCI values in the Kaupokonui River at
Opunake Road (KPK000250)
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Figure 80 Numbers of taxa and MCI values in the Kaupokonui River at Opunake Road

SEM: Number of taxa and MCI values in the Kaupokonui River 250
metres u/s of Kaponga oxidation pond discharge (KPK000500)
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Figure 81 Numbers of taxa and MCI values in the Kaupokonui River upstream of Kaponga oxidation
pond
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SEM: Number of taxa and MCI values in the Kaupokonui River u/s of
railway bridge at Lactose (KPK000660)
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Figure 82 Numbers of taxa and MCI values in the Kaupokonui River upstream of Kapuni railbridge

SEM: Number of taxa and MCI values in the Kaupokonui River at
Upper Glenn Road (KPK000880)
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Figure 83 Numbers of taxa and MCI values in the Kaupokonui River at Upper Glenn Road

SEM: Number of taxa and MCI values in the Kaupokonui River 400 metres u/s
of Kaupokonui beach footbridge (KPK000990)
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Figure 84 Numbers of taxa and MCI values in the Kaupokonui River at the beach
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3.2.19.1 Spring 2007

Results of the varied number of past surveys, performed mainly in association with
consent monitoring activities, are summarised in Table 42.

Table 42 Summary of macroinvertebrate taxa numbers and MCI values for surveys performed in the
Kaupokonui River prior to the spring 2007 survey together with spring 2007 results

All historical data ( August 1981 to February 2007) SEM data ( 1995 to February 2007)

Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Nov 07

Surveys | Range | Median | Range | Median | SUVeYS | Range |Median| Range | Median | Taxano | MCI
KPK000250 19 17-36 27 125-140 130 17 20-36 27 | 125-138 129 28 133
KPK000500 24 18-33 26 98- 126 110 20 21-33 26 | 98- 126 12 27 116
KPK000660 47 8-32 20 65-118 86 24 15-32 24 71-118 98 23 114
KPK000880 38 7-31 17 57 -101 86 24 14-31 19 66—101 91 15 91
KPK000990 16 11-26 19 69-98 89 16 11-26 19 69-98 89 19 87

321911 Opunake Road site (KPK000250)

An average community richness (28 taxa) was recorded at this site approximately 2.5
km below the National Park boundary where only a very thin periphyton mat cover
was recorded on the substrate. Good physical habitat and high preceding
physicochemical water quality conditions, as expected in the upper reaches of a ring
plain river, were reflected in the composition of the fauna, which was comprised of
twelve ‘highly sensitive’ taxa (43% of the total taxa present), seven of which were
recorded as abundant. A small percentage (14%) of the taxa number was low scoring
‘tolerant’” taxa. The dominant taxa characteristic of this site included seven ‘highly

sensitive’ taxa (mayflies (Nesameletus and extremely abundant Deleatidium), stoneflies

(Megaleptoperla and Zelandoperla), cased caddisflies (Beraeoptera, Olinga and
Helicopsyche)); four ‘moderately sensitive’ taxa (extremely abundant mayfly
(Coloburiscus), elmid beetles, stony-cased caddisfly (Pycnocentrodes), and cranefly
(Aphrophila)); and one ‘tolerant’ taxon (net-building caddisfly (Aoteapsyche)). Taxa
richness (28 taxa) was slightly above the median previously recorded at this site
(Table 42).

The MCI score (133) reflected the high proportion of ‘sensitive” taxa (86%) in the
community. This score was slightly above the median found by the previous
nineteen surveys (Table 42 and Figure 80) and also above the median (129 units) of
the range of MCI values recorded by 112 previous surveys performed in National
Park-sourced ringplain rivers and streams at ‘control” sites located between 350 and
399 m asl in altitude (TRC, 1999 (updated (2007)). The %EPT taxa value for the
present survey was 4% above the median of results previously recorded at similar
sites.

3.219.1.2 Site upstream of Kaponga oxidation ponds system (KPK000500)

This site, approximately 6.5 km downstream from site 1, had a relatively rich
macroinvertebrate community (27 taxa) which was slightly above the median
number found at this site by twenty-four previous surveys (Table 42). A significant
number of ‘highly sensitive” taxa (30% of the fauna) comprised part of the
macroinvertebrate community, emphasising the good habitat conditions and
preceding high physicochemical water quality at this site. Dominant taxa included
tive ‘highly sensitive’ taxa (extremely abundant mayfly (Deleatidium); mayfly
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(Nesameletus), stonefly (Zelandoperla), horny-cased caddisfly (Olinga), and flare-cased
caddisfly (Beraeoptera)); five ‘moderately sensitive’ taxa (extremely abundant mayfly
(Coloburiscus); elmid beetles, stony-cased caddisfly (Pycnocentrodes), dobsonfly
(Archichauliodes) and cranefly (Aphrophila)); and one “tolerant” taxon (net-building
caddisfly (Aoteapsyche)). The presence of this and other ‘tolerant’ taxa (e.g midges)
was associated with the thin periphyton mat substrate cover present at this stony,
bouldery open site (at an elevation of 260 m asl) nearly 9 km below the National Park
boundary.

The MCI score (116) was 6 units higher than the median of the scores recorded by
twenty-four previous surveys (Table 42 and Figure 80) and above the median (113)
score recorded from 118 previous surveys performed in National Park-sourced
ringplain rivers and streams at ‘control’ sites located between 250 and 299 m asl in
altitude (TRC, 1999 (updated, 2007)). The %EPT taxa value was 5% above the median
value previously recorded at similar sites.

3.219.1.3 Site upstream of Kapuni railbridge (KPK000660)

A community of moderate richness (23 taxa) was recorded at this site (170 m asl in
elevation), nearly 6 km downstream from site 2 and 15 km below the National Park
boundary. This richness was above the median found by the 47 previous surveys
performed (mainly for consent monitoring purposes) at this site but very similar to
the median richness found by the SEM programme to date (Figure 81). It was also
above the median (21 taxa) but below the maximum (37) taxa richness recorded by
263 previous surveys in National Park-sourced ringplain rivers and streams at
‘control’ sites located between 155 and 199 m asl (TRC, 1999 (updated, 2007)). The
macroinvertebrate faunal community included a number (six) of ‘highly sensitive’
taxa (26% of the fauna), indicative of good habitat and preceding high
physicochemical water quality conditions at this site. The dominant taxa included
two ‘highly sensitive’ taxa (extremely abundant mayfly (Deleatidium); and flare-cased
caddisfly (Beraeoptera)); three ‘moderately sensitive” taxa (mayfly (Coloburiscus),
extremely abundant elmid beetles; and stony-cased caddisfly (Pycnocentrodes)); and
one ‘tolerant’ taxon (net-building caddisfly (Aoteapsyche)). The presence of this and
another five ‘tolerant’ taxa was associated with the patchy mats of periphyton and
patchy filamentous algal cover of the substrate at this relatively open site
immediately upstream of the Fonterra Kapuni factory.

The MCI score (114 units) was significantly (28 units) in excess of the median of
scores recorded by 47 previous surveys (Table 42). It was also a significant 16 units
above the median found by the SEM programme to date (Figure 81) and within 4
units of the historical maximum score. It was also well above the median (105) score
recorded by 263 previous surveys performed in National Park-sourced ringplain
rivers and streams at ‘control’ sites located between 155 and 199 m asl (TRC 1999
(updated (2007)). The score reflected the predominance of ‘sensitive” taxa (74% of the
fauna) in the community.

3.219.14 Upper Glenn Road site (KPK000880)

Below average community richness (15 taxa) was found at this site (50 m asl in
elevation) nearly 11 km downstream from site 3 and 26 km below the National Park
boundary. This richness was below the median recorded by thirty-eight previous
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surveys at this site and near the minimum richness found by the SEM programme to
date (Table 42 and Figure 82). It represented a marked decrease of 8 taxa in
comparison with the nearest upstream site 3. This richness was also below the
median (18 taxa) found by 118 previous surveys in National Park-sourced ringplain
rivers and streams at ‘control” sites located 50 to 79 m asl (TRC, 1999 (updated,
2007)). The faunal community was comprised mainly of ‘tolerant’ taxa (47% of the
fauna) and ‘moderately sensitive’ taxa (47%), with only one ‘highly sensitive’ taxon
present. The significant number of ‘tolerant’ taxa present was associated with the
presence of patchy periphyton mats and patchy filamentous algae on the substrate of
this open site. The community was dominated by a combination of one ‘highly
sensitive” taxon (the ubiquitous mayfly (Deleatidium)); one ‘moderately sensitive’
taxon (extremely abundant elmid beetles); and three ‘tolerant’ taxa (net-building
caddisfly (Aoteapsyche), and midges (Maoridiamesa (extremely abundant) and
tanytarsids)).

The relatively high proportion of ‘tolerant” taxa in the community was reflected in
the MClI score (91 units) which was a very significant (Stark, 1998) 23 units lower
than the score at the nearest upstream site. However, it was 5 units higher than the
median, but lower than maximum, recorded by 38 previous surveys at this site
(Figure 82) and equivalent with the median of twenty-four previous SEM
programme scores (Table 42). This score was three units less than the median (94
units) of scores recorded from 118 previous surveys in National Park-sourced
ringplain rivers and streams at ‘control’ sites located from 50 to 79 m asl (TRC, 1999
(updated, 2007)). The %EPT taxa value was 9% lower than the median value
previously recorded at these ‘control’ sites at a similar altitude.

3.219.1.5 Kaupokonui beach site (KPK000990)

This site (less than 5 m asl in elevation) nearly 5 km downstream of site 4 and 31 km
(in river distance) below the National Park boundary, had a moderate community
richness of 19 taxa, but four more taxa than recorded at the closest upstream site
(Upper Glenn Rd). This was equivalent with the median richness previously
recorded by the sixteen surveys performed to date at this site nearly 800 metres
upstream from the mouth and above the saltwater tidal influence. This community
richness was also equivalent with the median taxa number (19) previously recorded
by 251 surveys performed in National Park-sourced ringplain rivers and streams at
‘control’ sites located below 25 m asl in altitude (TRC, 1999 (updated, 2007)). The
river’s substrate had a patchy periphyton mat and patchy filamentous algal cover
attached to the bed coincident with a significant number of “tolerant’ taxa (47% of the
fauna) in the associated community. The ubiquitous mayfly (Deleatidium) was the
only ‘highly sensitive” taxon found at this site where it was very abundant. The
dominant taxa included this one ‘highly sensitive’ taxon (mayfly (Deleatidium)); two
‘moderately sensitive’ taxa (elmid beetles and free-living caddisfly (Hydrobiosis)); and
four ‘tolerant” taxa (midges (orthoclads and extremely abundant Maoridiamesa),
oligochaete worms, and net-building caddisfly (Aoteapsyche)). The high abundances
of several ‘tolerant’ taxa in particular was reflected in the moderately low SQMCls
value of 3.7 units.

The relative balance between “sensitive’ and lower scoring “tolerant’ taxa in the
community resulted in a MCI score of 87 units, 2 units below the median from
sixteen surveys to date (Figure 83) and 1 unit above the median score recorded by
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251 previous surveys performed in National Park-sourced ringplain rivers and
streams at ‘control’ sites located below 25 m asl in altitude (TRC, 1999 (updated,
2007)). The %EPT taxa value (37%) was 5% above the median value previously
recorded at similar sites.

Comments

In general, community richness decreased with distance downstream from the
National Park boundary. There were 28 taxa recorded in the upper reaches, 23 to 27
taxa in the mid-reaches, and 15 to 19 taxa in the lower reaches, a relatively similar
trend to that previously recorded in this river and by other state of the environment
monitoring surveys in the nearby Waingongoro River catchment.

The presence of several ‘highly sensitive’ taxa at upper and mid catchment sites was
indicative of preceding good physicochemical water quality conditions and the
presence of significant numbers of ‘sensitive’ taxa was confirmation of generally
good water quality throughout the length of the river, despite the developed nature
of the catchment and presence of point source discharges, particularly nearer mid-
catchment. Thirty-seven taxa in total were recorded over the reaches (nearly 28 km)
of the Kaupokonui River surveyed, of which only ten taxa were present at all five
sites. These included one “highly sensitive’, six ‘moderately sensitive” and three
‘tolerant’ taxa, only three of which were recorded as abundant at all of the five sites.
The most abundant and widespread taxa were the ‘highly sensitive” mayfly
(Deleatidium), ‘moderately sensitive” elmid beetles, and ‘tolerant” net-building
caddisfly (Aoteapsyche) along the surveyed length of the river.

MCI scores dropped by only 19 units between the upper catchment (Opunake Rd)
and the Fonterra Kapuni factory, over a distance of 12.2 km. This represented a
typical rate of decrease of 1.6 units per km, well below the average of 2.5 units per
km calculated for Taranaki ringplain National Park-sourced catchments (TRC, 1999),
although this average applies to the total length of rivers and streams (from the
National Park boundary). Using this criteria, the MCI difference between the upper
site (133) and coastal site (87) over 27.6 km of river length, represented a fall of 46
units at a rate of nearly 1.7 units per km, well below the average rate calculated for
Taranaki ringplain National Park-sourced catchments, but very similar to the rates
calculated for past spring surveys.

The highest rate of reduction in MCI score occurred between site 3 and site 4
between mid and lower catchment (2.2 MCI units per km), upstream of which the
rate of change in MCI score ranged from 0.3 to 2.9 units per km whereas a decline of
0.8 unit per km in MCI score was recorded over the lower 5 km reach of the river.

3.2.19.2 Summer 2007-2008

Results of the varying number of past surveys, performed mainly in association with
consent monitoring activities, are summarised in Table 43.
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Table 43 Summary of macroinvertebrate taxa numbers and MCI values for surveys performed in the
Kaupokonui River prior to the summer 2007 —2008 survey together with summer 2008 results

All historical data ( August 1981 to Nov 2007) SEM data ( 1995 to Nov 2007)

Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Feb 08

Surveys | Range | Median | Range Median | SU'VeYS | Range |Median| Range |Median| Taxano | MCI
KPK000250 20 17-36 27 125-140 130 18 20-36 27 125-138 [ 130 30 128
KPK000500 25 18-33 26 98-126 110 21 21-33 26 98-126 113 30 117
KPK000660 48 8§-32 21 65-118 87 25 15-32 24 71-118 98 24 102
KPK000880 39 7-31 17 57-101 86 25 14-31 19 66-101 91 20 81
KPK000990 17 11-26 19 69-98 87 17 11-26 19 69-98 87 20 85

3.219.2.1 Opunake Road site (KPK000250)

An above average community richness of 30 taxa was recorded at this site nearly 2.5
km below the National Park boundary, where patchy moss and only a very thin
periphyton mat, but no filamentous algae, were recorded on the predominantly
cobble-boulder substrate of this partially vegetation-shaded site. This richness was
slightly higher than the median taxa number recorded by twenty previous surveys
(Table 43 and Figure 80) and the SEM surveys to date. It was also above the median
richness recorded by 112 surveys of National Park-sourced ringplain rivers and
streams at ‘control” sites located between 350 and 399 m asl in altitude (TRC, 1999
(updated, 2007)). However, a relatively high proportion of the taxa richness (43% of
total taxa) was present as rarities during a very lengthy, dry, late summer period.
The presence of eleven ‘highly sensitive’ taxa and the predominance of ‘sensitive’
taxa (83% of the fauna) was indicative of generally good habitat and preceding high
physicochemical water quality conditions, to be expected in the upper reaches of a
ringplain river. The dominant taxa at the site included six ‘highly sensitive” taxa
(mayflies (Deleatidium (extremely abundant) and Nesameletus), stoneflies (Zelandoperla
and Megualeptoperla), flare-cased caddisfly (Beraeoptera), and extremely abundant
horny-cased caddisfly (Olinga)); five ‘moderately sensitive” taxa (mayfly
(Coloburiscus), elmid beetles, dobsonfly (Archichauliodes), free-living caddisfly
(Hydrobiosis), and cranefly (Aphrophila)); and one ‘tolerant’ taxon (net-building
caddisfly (Aoteapsyche)). This dominance represented greater numbers of ‘sensitive’
taxa and fewer ‘tolerant’ taxa to those characteristic of the community at the time of
the previous summer survey, which also followed a period of low flow conditions.

The MCI score (128) reflected the high proportion of ‘sensitive’ taxa comprising the
fauna at this site. This score was two units below the median found by twenty
previous surveys (Table 43 and Figure 80). It was also very similar to the median
(129) of MCI values recorded by 112 previous surveys performed in National Park-
sourced ringplain rivers and streams at ‘control’ sites located between 350 and 399 m
asl in altitude (TRC, 1999 (updated, 2007)). This summer MCI score was identical to
that recorded by the previous spring survey. The %EPT taxa value was very similar
to the median result previously recorded at similar ‘control’ sites in ringplain rivers.

3.2.19.2.2 Site upstream of Kaponga oxidation pond system (KPK000500)

Above average community richness (30 taxa) was found at this site in association
with patchy periphyton mats and filamentous algal substrate cover, during a lengthy
very low flow, late summer period. This richness was above the median taxa number
found by twenty-five previous surveys (Table 43). Nine ‘highly sensitive” taxa (30%
of the richness) were components of this macroinvertebrate community, but only
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3.222.1 Spring 2007

Results of previous consent monitoring surveys performed at the two sites are
presented in Table 50.

Table 50 Summary of macroinvertebrate taxa numbers and MCI values for all previous surveys
performed in the Kurapete Stream prior to the spring 2007 survey together with spring 2007

results
All historical data ( June 1986 to February 2007) SEM data ( 1995 to February 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Oct 07
surveys | Range | Median | Range | Median | SUVeYS | Range |Median| Range | Median | Taxano| MCI
KRP000300 43 10-32 21 78-100 87 25 14-32 21 80-100 90 29 95
KRP000660 29 14-30 22 66 - 103 85 25 14-30 24 70-103 87 28 93
322211 Site upstream of Inglewood WWTP (KRP000300)

A good macroinvertebrate community richness (29 taxa) was recorded at this site,
well above the median number (21) and typical of richnesses recorded by more
recent surveys (Table 50 and Figure 100), consistent with a thin periphyton mat and
patchy moss substrate cover and absence of filamentous algal growth. Three ‘highly
sensitive’ taxa were found (although none in abundance) with the site characterised
by five ‘moderately sensitive’ taxa (mayflies (Zephlebia group and Austroclima), elmid
beetles, dobsonfly (Archichauliodes), and cranefly (Aphrophila)); and three ‘tolerant’
taxa (oligochaete worms, snail (Potamopyrgus), and orthoclad midges)); very similar
characteristic taxa to those recorded by the previous spring survey.

The relatively significant proportion of higher scoring ‘sensitive” taxa (59% of the
fauna) comprising this community was reflected in the MCI score of 95 units which
was 8 units above the long-term median previously recorded for this site (87 units)
and 5 units above the median for SEM surveys since mid 1995 (Table 50 and Figure
100). Generally, the faunal composition was similar to that found at the time of
previous summer and spring surveys but with more (particularly ‘sensitive’)
dominant taxa. This MCI score was 7 units above the median score found by 44
surveys of ‘control’ sites at similar altitudes in Taranaki ringplain streams sourced
outside the National Park (TRC, 1999) (updated, 2007)).

3.2.22.1.2 Site approximately 6 km downstream of the Inglewood WWTP outfall (KRP000660)

A good taxa richness (28 taxa) was recorded at this site, above the median and
toward the maximum of taxa numbers previously recorded from sixteen surveys
prior to wastes diversion (Table 50) and above the median richnesses found since this
diversion out of the catchment (Table 50 and Figure 101). Two ‘highly sensitive’ taxa
were found at this site but only as rarities. The community was characterised by six
‘moderately sensitive’ taxa (mayfly (Zephlebia group), stonefly (Zelandobius), elmid
beetles, dobsonfly (Archichauliodes), free-living caddisfly (Hydrobiosis), and cranefly
(Aphrophila)); and six ‘tolerant’ taxa (oligochaete worms, snail (Potamopyrgus), net-
building caddisfly (Aoteapsyche), extremely abundant sandfly (Austrosimulium); and
midges (orthoclads and tanytarsids)). Most of these “tolerant’ taxa are generally
associated with periphyton and algal substrate cover, which were thin and patchy
respectively at this site under the relatively low flow conditions at the time of this
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survey. Several ‘sensitive’ taxa (particularly mayflies) showed decreased
abundances at this site, and increases in some ‘tolerant’ taxa abundances contributed
to the decrease in the SQMCI; score of 2 units between sites.

The presence of a relatively high proportion of ‘tolerant” taxa (43% of the total taxa)
resulted in the moderate MCI score of 93 units. This score was 8 units above the long
term median score (Table 50 and Figure 101) and 6 units above the SEM median to
date. It was only 2 units below the score at the upstream site and within the range of
scores found since wastes diversion from the stream and therefore indicative of
improved water quality conditions post-wastes diversion throughout this reach of
the Kurapete Stream. The MCI score was slightly above the median score (90 units)
found by 163 previous surveys of similar outside the National Park-sourced streams’
‘control’ sites located at altitudes between 80 and 125m asl (TRC 1999, (updated,
2007)).

Comment

A very slight decrease in taxa richness of one taxon was recorded over the 6km reach
of the stream. A total of 36 taxa was found between the two sites and community
composition was relatively similar with 58% of these taxa shared by both sites. Of
these shared taxa, four ‘moderately sensitive’ taxa (mayfly (Zephlebia group), elmid
beetles, dobsonfly (Archichauliodes), and cranefly (Aphrophila)); and three ‘tolerant’
taxa (oligochaete worms, snail (Potamopyrgus), and orthoclad midges) were abundant
at both sites. The difference in MCI scores was only 2 units representing a very low
rate of decline of approximately 0.3 unit/km, well below the average rate normally
associated with similar streams on the ringplain (TRC, 1999).

3.2222 Summer 2007-2008
Results of all previous surveys performed at the two sites are presented in Table 51.
Table 51  Summary of macroinvertebrate taxa numbers and MCI values for all previous surveys

performed in the Kurapete Stream prior to the summer 2007-2008 survey together with
summer 2008 results

All historical data ( June 1986 to October 2007) SEM data ( 1995 to October 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Feb 08
surveys | Range | Median | Range | Median | SUVEYS | Range |Median| Range | Median | Taxano | MCI
KRP000300 44 10-32 21 78-100 87 26 14-32 22 80-100 91 26 9
KRP000660 30 14-30 23 66 -103 85 26 14-30 24 70-103 87 27 90
322221 Site upstream of Inglewood WWTP (KRP0003300)

A relatively good macroinvertebrate community richness (26 taxa) was recorded at
this site, five taxa more than the median number (21) and typical of richnesses
recorded by more recent surveys (Table 51 and Figure 100). One ‘highly sensitive’
taxon was found (but only as a rarity) with the site characterised by four ‘moderately
sensitive’ taxa (mayfly (Zephlebia group (extremely abundant) and Austroclima),
elmid beetles, and dobsonfly (Archichauliodes)); and three ‘tolerant’ taxa (oligochaete
worms, flatworm (Cura), and net-building caddisfly (Aoteapsyche)); one fewer than
the number of characteristic taxa recorded by the previous spring survey when flows
were higher and cooler.
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The relatively significant proportion of higher scoring ‘sensitive” taxa (62% of the
fauna) comprising this community was reflected in the MCI score of 96 units which
was higher than the long-term median previously recorded for this site (87 units) and
5 units above the median for SEM surveys since mid February 1995 (Table 51 and
Figure 100). Generally, the faunal composition was similar to that found at the time
of previous summer and spring surveys and with similar numbers of (particularly
‘sensitive’) dominant taxa. This MCI score was 8 units higher than the median score
found by 44 previous surveys of ‘control” sites at similar altitudes in Taranaki
ringplain streams sourced outside the National Park (TRC, 1999) (updated, 2007)).

3.2222.2 Site approximately 6km downstream of the Inglewood WWTP outfall (KRP000660)

A good taxa richness (27 taxa) was recorded a this site, well above the median of taxa
numbers previously recorded from fourteen surveys prior to wastes diversion, and
within the range of richnesses found since this diversion (Figure 101) and that found
by previous SEM surveys (Table 51). This was coincident with the presence of
patchy filamentous algae, moss and periphyton mats on this site’s substrate. Only
two ‘highly sensitive” taxa were found at this site (as rarities). The community was
characterized by only three ‘moderately sensitive’ taxa (mayfly (Zephlebia group),
elmid beetles and cranefly (Aphrophila)); and six ‘tolerant’ taxa (nemertean and
oligochaete worms, snail (Potamopyrgus), net-building caddisfly (Aoteapsyche), algal-
piercing cased caddisfly (Oxyethira), and sandfly (Austrosimulium)). Most of these
‘tolerant’ taxa are generally associated with periphyton and algal substrate cover,
typical of this site under very low flow conditions at the time of this survey. Several
very ‘tolerant’ taxa (snails, nemertean worms and algal-piercing caddisfly) showed
marked increases in abundances coincident with increased substrate periphyton
cover, resulting in a significant decrease of 2.5 units in the SQMCI; score.

The presence of a high proportion of ‘tolerant” taxa (52% of the total taxa) resulted in
the moderate MCI score of 90 units. This score was a significant 12 units above the
median of all surveys prior to wastes diversion, although 6 units below the score at
the upstream site. It was within the range of scores found since wastes diversion
from the stream (Figure 101). It was indicative of the improved water quality
conditions following wastes diversion throughout this reach of the Kurapete Stream
although indicative of some downstream deterioration in stream ‘health” under
warmer, low flow, late summer conditions. The MCI score was slightly below the
median score (90 units) found by 163 previous surveys of similar streams’ ‘control’
sites located at altitudes between 80 and 125m asl (TRC 1999, (updated 2007)).

Comment

Minimal difference in taxa richness was recorded over the 6km reach of the stream.
A total of 38 taxa was found between the two sites and community composition was
moderately similar with 42% of these taxa shared by both sites, 16% fewer than were
common to both sites at the time of the spring survey. Of these shared taxa only two
‘tolerant’ taxa (oligochaete worms and net-building caddisfly (Aoteapsyche)) and two
‘moderately sensitive’ taxa (mayfly (Zephlebia group) and elmid beetles) were
abundant at both sites; relatively similar, although fewer dominant taxa to those
shared by the two sites at the time of the spring survey. The difference in MCI scores
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was 6 units representing a rate of decline of approximately 1.0 unit/km, well below
the average rate normally associated with streams on the ringplain (TRC, 1999).

Slight reductions in seasonal faunal richnesses of 1 to 3 taxa were found between
spring and in summer at both sites. The seasonal MCI scores however, were very
similar at the upstream site while decreasing by 3 units at the lower site in summer,
typical of the seasonal trend normally found at sites in the mid reaches of a ringplain
stream.

3.2.22.3 Temporal trends in 1995 to 2008 MCI data

Non-parametric statistical trend analysis of MCI data (Stark and Fowles, 2006) has
been performed on the thirteen years of SEM results collected to date from the two
sites in the Kurapete Stream. The MCI has been chosen as the preferable indicator of
‘stream/river health’ for SEM trend reporting purposes. A graphical presentation of
LOWESS plots of trends in MCI data (Figures 102 and 103) and the Mann-Kendall
tests of significance are provided for each site.

322231 Site Upstream of Inglewood WWTP (KRP000300)
The LOWESS (tension 0.4) trend plot of MCI data is presented in Figure 102
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Figure 102 LOWESS trend plot of MCI data

The very strong positive temporal trend in MCI scores was statistically significant at
this site immediately upstream of the Inglewood WWTP discharge but below the
tributary inflow draining the old Inglewood landfill. The improvement followed the
diversion of the iron-oxide laden drainage into the WWTP system which markedly
reduced sediment deposition on the streambed. The trend has plateaued in recent
years, but the overall range of LOWESS-smoothed MCI scores (14 units) has just been
ecologically significant.

MCT scores have consistently remained indicative of ‘fair’ stream health throughout
the monitoring period.
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322232 Site 6km downstream of Inglewood WWTP (KRP000660)
The LOWESS (tension 0.4) trend plot of MCI data is presented in Figure 103.
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Figure 103 LOWESS trend plot of MCI data

A relatively strong temporal trend of MCI score improvement, particularly between
1997 and 2003 (following diversion of all Inglewood WWTP wastes out of the stream
(to the new Plymouth WWTP)), was emphasized by an ecologically significant
increase in LOWESS-smoothed scores of 24 units over this 6 year period. However,
a more recent decreasing trend in scores has reduced the overall statistical
significance of the thirteen-year trend, despite the absence of municipal wastes
discharges from the stream during recent years.

Overall, the trend indicated improving stream health from “poor” through ‘fair” and
briefly into ‘good” before returning to ‘fair” where it currently remains (Figure 103).
LOWESS-smoothed scores have indicated “poor” stream health improving to “fair’
health since 1999.
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3.2.23 Waiokura Stream

Two sites in this small, intensively dairy-farmed, ringplain seepage-sourced stream,
have been included in the SEM programme in recognition of a long-term
collaborative study of the effects of best-practice dairy-farming initiatives being
evaluated in five dairying catchments throughout the country (Wilcock et al, 2008).
Fonterra, Kapuni lactose factory also irrigates wastewater to land in the mid reaches
of this catchment. The two sites are located upstream of the irrigation area (in mid-
catchment) and approximately 10km further downstream toward the lower reaches
of the stream. Some consent monitoring data have been collected from the upper site
since 2003 but the downstream site has been newly established for biological
monitoring purposes in the current period.

The results from surveys performed during 2007-2008 are presented in Tables 102 &
103, Appendix I but are not illustrated as yet due to the relatively short duration of
data collection.

3.2.23.1 Spring 2007

Results of previous and current monitoring surveys performed at the two sites are
presented in Table 52.

Table 52  Results of previous surveys performed in the Waiokura Stream prior to spring 2007,
together with spring 2007

All historical data ( February 2003 to February 2007) SEM data ( 1995 to February 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Nov 07
Surveys | Range | Median | Range | Median | SUVeYS | Range |Median| Range | Median | Taxano | MCI
WKR000500 5 2227 23 91-98 94 5 2227 23 91-98 94 28 94
WKR000700 0 - - - - 0 - - - - 26 97
3.223.1.1 Site at Skeet Road (WKR000500)

A good macroinvertebrate community richness (28 taxa) was recorded at this
partially shaded, mainly gravel-cobble substrate site at an altitude of 150m asl on the
southern ringplain. There were patchy periphyton mats, filamentous algae and moss
substrate cover. This richness was higher than the maximum taxa number from the
limited number of historical surveys to date (Table 52). The community was
dominated by one ‘highly sensitive’ taxon (mayfly (Deleatidium)); five ‘moderately
sensitive’ taxa (mayflies (Coloburiscus and Austroclima), extremely abundant elmid
beetles; dobsonfly (Archichauliodes) and stony-cased caddisfly (Pycnocentrodes)); and
two “tolerant’ taxa (oligochaete worms and net-building caddisfly (Aoteapsyche)).

The numerical dominance of ‘sensitive’ beetles resulted in the moderate SQMCI;
score of 5.8 units whereas the MCI value of 94 units reflected more of a balance
between ‘moderately sensitive” and ‘tolerant” taxa (43% of richness) in the
community. This score was equal with the median of the few previous surveys at
this site (Table 52). It was also 1 unit above the median score from 18 previous
surveys of the ‘control’ sites at altitudes between 125 and 155m asl in ringplain
streams and rivers sourced outside of the National Park (TRC, 1999 (updated, 2007)).
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3.223.1.2 Site at Manaia Golf Course (WKR000700)

A good macroinvertebrate community richness (26 taxa) was recorded at this
partially shaded, sand-gravel-cobble substrate site with aquatic vegetation common
through this reach of the stream. Patchy moss, periphyton mats and filamentous
algae cover were also recorded on the substrate of this site at an elevation of 70m asl.
This richness was very similar to the median taxa number found by 51 previous
surveys at ‘control sites at similar altitudes in ringplain streams and rivers sourced
outside of the National Park (TRC, 1999 (updated, 2007)). One ‘highly sensitive’
taxon was present (but not in abundance) with the site characterized by three
‘moderately sensitive’ taxa (mayflies (Zephlebia group and Austroclima) and elmid
beetles); and two “tolerant’ taxa (oligochaete worms and snail (Potamopyrgus)); ie.
fewer ‘sensitive’ taxa than characteristic of the community at the upstream site.

The numerical dominance by two ‘moderately sensitive’ taxa and one ‘tolerant” snail
taxon resulted in the moderate SQMCI; score of 5.4 units. The MCI value (97 units)
reflected the relative balance between ‘sensitive’ (62% of richness) and ‘tolerant” taxa
in the community. This score was 3 units higher than that recorded at the site 19 km
upstream and 7 units higher than the median score found by 51 previous surveys of
‘control’ sites at altitudes between 50 and 79m asl in ringplain rivers and streams
sourced outside the National Park (TRC, 1999 (updated, 2007)).

Comment

A small decrease (2 taxa) in richness was recorded over the 10 km distance between
sites in the middle and lower reaches of the stream. A total of 33 taxa was found at
these two sites and community composition was relatively similar with 61% of these
taxa shared by both sites. Of these shared taxa however, only two “sensitive” taxa
(one mayfly and elmid beetles) and one “tolerant” taxon (oligochaete worms) were
abundant at both sites. The difference in MCI scores between sites (3 unit
downstream increase) was insignificant and atypical of the average rate of
downstream decline (2.6 units/km) normally associated with ringplain streams
(TRC, 1999).

3.2.23.2 Summer 2007-2008

Results of previous and current monitoring surveys performed at the two sites are
presented in Table 53.

Table 53  Results of previous surveys performed in the Waiokura Stream prior to summer 2007-2008,
together with summer 2008 results

All historical data ( February 2003 to November 2007) SEM data ( 1995 to November 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Feb 08
surveys | Range | Median | Range | Median | SUVeYS | Range |Median| Range | Median | Taxano | MCI
WKR000500 6 22-28 24 91-98 94 6 22-28 24 91-98 94 22 88
WKR000700 1 - 26 - 97 1 - 26 - 97 23 96
322321 Site at Skeet Road (WKR000500)

A below average macroinvertebrate community richness (22 taxa) was recorded at
this partially shaded, mainly gravel-cobble substrate site. There were patchy
periphyton mats and widespread moss substrate cover. This richness was equal with
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the minimum taxa number for the limited number of historical surveys to date (Table
53). There were no ‘highly sensitive” taxa found with the community dominated by
four ‘moderately sensitive” taxa (extremely abundant mayfly (Austroclima) and elmid
beetles; dobsonfly (Archichauliodes), and stony-cased caddisfly (Pycnocentrodes)); and
three ‘tolerant’ taxa (oligochaete worms, net-building caddisfly (Aoteapsyche), and
orthoclad midges). This represented a small shift toward a higher ratio of ‘tolerant’
to ‘sensitive” dominant taxa compared to the spring survey.

The numerical dominance of ‘sensitive’ mayfly and beetles resulted in the moderate
SQMCI; score of 5.8 units whereas the MCI value of 88 units reflected more of the
balance between ‘moderately sensitive” and ‘tolerant” taxa (50% of richness) in the
community. This score was 8 units below the median and the minimum scores
recorded by the few previous surveys at this site. It was also 5 units below the
median score from 18 previous surveys of ‘control’ sites at altitudes between 125 and
155m asl in ringplain streams and rivers sourced outside of the National Park (TRC,
1999 (updated, 2007)).

322322 Site at Manaia Golf Course (WKR000700)

A moderate macroinvertebrate community richness (23 taxa) was recorded at this
partially shaded, sandy-gravel-cobble substrate site with aquatic vegetation common
through this reach of the stream. Patchy moss, periphyton mats and filamentous
algae cover was also recorded on the substrate of this site. This richness was slightly
lower than the median taxa number found by 51 previous surveys at ‘control” sites at
similar altitudes in ringplain stream and rivers sourced outside of the National Park
(TRC, 1999 (updated, 2007)). One ‘highly sensitive’ taxon was present (but only as a
rarity) with the site characterised by four ‘moderately sensitive’ taxa (mayflies
(Coloburiscus and Austroclima), dobsonfly (Archichauliodes), and elmid beetles); and
one ‘tolerant’ taxon (extremely abundant net-spinning caddisfly (Aoteapsyche)); ie.
fewer ‘tolerant’ taxa than characteristic of the community at the upstream site.

The numerical dominance by three ‘moderately sensitive’ taxa and one “tolerant’
caddisfly taxon resulted in the moderate SQMCI; score of 5.0 units. The MCI value
(96 units) reflected the relative balance between ‘sensitive’ (61% of richness) and
‘tolerant’ taxa in the community. This score was 8 units higher than that recorded at
the site 10 km upstream and 6 units higher than the median score found by 51
previous surveys of ‘control’ sites at altitudes between 50 and 79m asl in ringplain
rivers and streams sourced outside the National Park (TRC, 1999 (updated, 2007)).

Comment

A very small increase (1 taxon) in richness was recorded over the 10 km distance
between sites in the middle and lower reaches of the stream. A total of 28 taxa was
found at these two sites and community composition was relatively similar with 61%
of these taxa shared by both sites. Of these shared taxa however, only three
‘sensitive’ taxa (one mayfly, elmid beetles and dobsonfly) and one ‘tolerant” taxon
(caddisfly) were abundant at both sites. The difference in MCI scores between sites
(8 units downstream increase) was insignificant and atypical of the average rate of
downstream decline (2.6 units/km) normally associated with ringplain streams
(TRC, 1999).
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Reductions in seasonal faunal richnesses of 3 to 6 taxa were found in summer at each
of the sites. The summer MCI scores decreased by 6 units at the upstream site and by
only 1 unit at the downstream site.

3.2.23.3 Temporal trends in 1995 to 2008 MCI data

Data collection at these two sites in the Waiokura Stream has not been of sufficient
duration to date to provide trending of MCI scores at present.
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3.2.24 Tangahoe River

Three sites in this eastern hill country river have been included in the SEM
programme in 2007 for the purpose of monitoring long-term land use changes
(aforrestation) particularly in the upper-mid catchment. The Fonterra, Hawera dairy
factory abstracts water in the lower catchment for processing purposes. Two of the
three sites are toward the upper reaches of the river with the third site in the lower
reaches. No monitoring had been performed previously at either of the two upper
sits while one monitoring survey had bee performed at the lower site in association
with the Fonterra consented abstraction activity.

The results from surveys performed during 2007-2008 are presented in Tables 104
and 105 Appendix I but are not illustrated as yet due to the relatively short duration
of data collection.

3.2.24.1 Spring 2007

Results of previous and current monitoring surveys performed at the three sites are
presented in Table 54

Table 54  Results of previous surveys performed in the Tangahoe River prior to spring 2007 together
with spring 2007 results

All historical data ( August 1997 to January 2007) SEM data ( 1995 to January 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Dec 07
Surveys | Range | Median | Range | Median | SUVeYS | Range |Median| Range | Median | Taxano | MCI
TNH000090 0 - - - - 0 - - - - 30 99
TNH000200 0 - - - - 0 - - - - 28 104
TNH000515 1 - 13 - 88 1 - 13 - 88 21 89
3.2.24.11 Site at upper Tangahoe Valley Road (TNH000090)

A very good community richness (30 taxa) was found at this shallow, partially
shaded site under relatively low flow conditions, some 4 to 5km from the headwaters
at an elevation of 85m asl. There was patchy filamentous algal, moss and some silt
cover of the mainly silt-gravel and woody substrate in this small reach of the upper
river with aquatic vegetation margins. This richness was well above the median (19
taxa) and equal with the maximum richnesses found by 29 previous surveys of
‘control’ sites at altitudes between 80 & 124m asl in large eastern hill country rivers
and streams (TRC, 1999 (updated, 2007)). Three ‘highly sensitive” taxa were recorded
(although two were present only as rarities), while the community was dominated
by one ‘highly sensitive” taxon (mayfly (Deleatidium) which was extremely
abundant); three ‘moderately sensitive’ taxa (mayfly (Austroclima), elmid beetles, and
free-living caddisfly (Hydrobiosis)); and four ‘tolerant” taxa (oligochaete worms, net-
building caddisfly (Aoteapsyche), snail (Potamopyrgus), and sandfly (Austrosimulium)).

The numerical domination by the ‘highly sensitive” mayfly resulted in the
moderately high SOMCI; score of 6.7 units for such a small stream with a substrate
predominantly comprised of finer sediment and woody debris. The MCI score of 99
units reflected the relatively significant proportion (37% of total richness) of ‘tolerant’
taxa in the community, many of which are associated with finer sediment and/or
substrate algal cover. The score however, was a significant 13 units (Stark, 1998)
above the median, and within 5 units of the maximum, score found by 29 previous
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surveys of ‘control’ sites at altitudes between 80 and 124m asl in large eastern hill
country rivers and streams (TRC, 1999 (updated, 2007)).

32241.2 Site at Tangahoe Valley Road bridge (TNH000200)

A very good community richness of 28 taxa was found at this partially shaded site
with a silt-sand-gravel-boulder substrate. Patchy periphyton mats and filamentous
algae substrate cover was recorded at this site some 9 km downstream of the upper
site at an elevation of 65m asl. This richness was two taxa fewer than found at the
site approximately 9 km upstream and equal with the median taxa number found by
the very limited number (7) of previous surveys at ‘control’ sites of similar altitudes
(50 to 79m asl) in large eastern hill country rivers and streams (TRC, 1999 (updated,
2007)). Four ‘highly sensitive’ taxa were recorded (although two were present only as
rarities), while the community was dominated by two ‘highly sensitive” taxa
(mayflies (Deleatidium and Rallidens)); six ‘moderately sensitive” taxa (mayflies
(Austroclima and Zephlebia group), stonefly (Zelandobius), elmid beetles, fee-living
caddisfly (Hydrobiosis), and cranefly (Aphrophila)); and five ‘tolerant’ taxa (oligochaete
worms, net-building caddisfly (Aoteapsyche), algal-piercing caddisfly (Oxyethira),
orthoclad midges and sandfly (Austrosimuliumy)).[ Note: The mayfly, Rallidens is not
widely distributed in Taranaki streams and rivers and has seldom been found to be a
characteristic taxon within communities).

The numerical domination by several ‘sensitive’ taxa resulted in the moderate
SQMCI; score of 5.5 units which was 1.2 units lower than the upstream score
principally due to a downstream reduction in abundance of the ‘highly sensitive’
mayfly (Deleatidium). There was a small 5 unit downstream increase in the MCI score
(104 units) reflecting a small increase in the percentage composition of ‘highly
sensitive’ taxa in this site’s community. This score was 5 units above the median
score found by the very limited number of previous surveys at ‘control” sites of
similar altitudes (50 to 79m asl) in large eastern hill country rivers and streams (TRC,
1999 (updated,2007)).

322413 Site downstream of Fonterra intake (TNH000515)

A moderate community richness (21 taxa) was found at this deeper, wider, open site
with a predominantly gravel-cobble-boulder substrate with patchy periphyton mats
cover and widespread aquatic vegetation throughout the river at an elevation of 15m
asl. This richness was well in excess of the single previous taxa number sampled at
this site (Table 53) and 7 taxa more than the median richness found by 197 previous
surveys of ‘control’ sites at altitudes of less than 25m asl in large eastern hill country
rivers and streams (TRC, 1999 (updated, 2007)). Only one ‘highly sensitive” taxon
was recorded (only as a rarity), while the community was characterized by two
‘moderately sensitive’ taxa (extremely abundant elmid beetles; and cranefly
(Aphrophila)); and six ‘tolerant” taxa (oligochaete worms, snail (Potamopyrgus),
extremely abundant net —spinning caddisfly (Aoteapsyche); midges (Maoridiamesa and
orthoclads) and sandfly (Austrosimulium)).

The numerical dominance shared by one ‘moderately sensitive” and one ‘tolerant’
taxa resulted in the SQMCI; value of 4.2 units, 1.3 and 2.5 units lower than recorded
at the sites upstream. The relatively significant proportion of ‘tolerant” taxa (43% of
richness) comprising this community was reflected in the MCI score (89 units) which
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was 15 units lower than the score recorded at the nearest site approximately 21 km
upstream. This score was one unit above that found by the only previous survey
performed at this site but a significant 15 units higher than the median score found
by 197 previous surveys at ‘control’ sites at altitudes of less than 25 m asl in large
eastern hill country rivers and streams (TRC, 1999 (updated, 2007)).

Comment

A gradual downstream decrease in taxa richness of 9 taxa was found over the 30 km
reach of the river surveyed. SQMCI; values also reduced by 2.5 units over this river
length coincident with physical habitat of variability and reflecting changes in
community composition between sites. ‘Highly sensitive’ taxa were more abundant
at the two upper to mid catchment sites, and all but absent from the site in the lower
reaches. A total of 44 taxa was recorded from the three sites, of which only 11 were
present at all sites. These included one ‘highly sensitive’, four ‘moderately sensitive’
and six ‘tolerant’ taxa, only four of which were abundant at all sites. These most
abundant, widespread taxa were the ‘moderately sensitive” elmid beetles and
‘tolerant’” oligochaete worms, caddisfly (Aoteapsyche), and sandfly (Austrosimulium).

MCI scores atypically increased by 5 units in a downstream direction over the 8.9 km
reach between the upper and mid sites, but typically decreased (by 10 units) between
the upper and lower sites over a distance of 30.2 km (and decrease in elevation of
70m), representing a rate of decrease of 0.3 MCI unit/km or 1.9 MCI units/10m, the
latter slightly less than the average rate of 1.7 units/10m assessed for all large hill
country catchments (TRC, 2006c¢).

3.2.24.2 Summer 2008

Results of previous and current monitoring surveys performed at the three sites are
presented in Table 55.

Table 55 Results of previous surveys performed in the Tangahoe River prior to summer 2007-2008
together with summer 2008 results

All historical data ( August 1997 to December 2007) SEM data ( 1995 to December 2007)
Site code No of Taxa numbers MCl values No of Taxa numbers MCl values Survey of Feb 08
surveys | Range | Median | Range | Median | SUVeYS | Range |Median| Range | Median | Taxano | MCI
TNHO000090 0 - - - - 1 - 30 - 99 22 93
TNHO000200 0 - - - - 1 - 28 - 104 33 92
TNHO000515 2 13-21 17 88-89 89 2 13-21 17 88-89 89 16 84
322421 Site at Upper Tangahoe Valley Road (TNH000090)

A moderate community richness (22 taxa) was found at this shallow, partially
shaded site under very low flow conditions, some 4 to 5 km from the headwaters at
an elevation of 85m asl.

There was patchy filamentous algal, moss and some silt cover of the mainly silt-
gravel and wood-root substrate in this small reach of the upper river with aquatic
vegetation margins. This richness was slightly above the median richness (19 taxa)
found by 29 previous surveys of ‘control’ sites at altitudes between 80 and 124m asl
in large eastern hill country rivers and streams (TRC, 1999 (updated, 2007)). Two
‘highly sensitive’ taxa were recorded (although neither was abundant) while the
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community was dominated by two ‘moderately sensitive’ taxa (mayfly (Austroclima)
and elmid beetles); and two “tolerant’ taxa (extremely abundant snail (Potamopyrgus);
and sandfly (Austrosimulium)). This dominance was several taxa fewer than found
by the previous spring survey under higher flow conditions.

The numerical domination by the ‘tolerant” snail resulted in the relatively low
SQMCI; score of 4.3 units, more typical of small streams with a substrate
predominantly comprised of finer sediment. The MCI score of 93 units reflected the
relatively significant proportion (45% of total richness) of “tolerant” taxa in the
community, many of which are associated with finer sediment and/or substrate
algal cover. This score was 6 units lower than the spring score, but was 7 units above
the median score found by 29 previous surveys of ‘control’ sites at altitudes between
80 and 124m asl in large eastern hill country rivers and streams (TRC, 1999 (updated,
2007)).

3224.22 Site at Tangahoe Valley Road Bridge (TNH000200)

A very high community richness of 33 taxa was found at this open site with a silt-
sand-grave-cobble-boulder substrate. Patchy periphyton mats and filamentous algae
substrate cover was recorded at this site some 9km downstream of the upper site at
an elevation of 65m asl. This richness was 11 taxa more than found at the site
approximately 9 km upstream (where the flow was markedly lower) and 5 taxa
above the median and 3 taxa above the maximum number found by the very limited
number (7) of previous surveys at ‘control’ sites of similar altitudes (50 to 79m asl) in
large eastern hill country rivers and streams (TRC, 1999 (updated, 2007)). Only one
‘highly sensitive’ taxon was recorded (but not in abundance) while the community
was dominated by four ‘moderately sensitive’ taxa (mayflies (extremely abundant
Austroclima; and Zephlebia group), elmid beetles, and free-living caddisfly
(Hydrobiosis)); and seven “tolerant” taxa (oligochaete worms, snail (Potamopyrgus), net-
building caddisfly (Aoteapsyche), algal-piercing caddisfly (Oxyethira), orthoclad and
tanytarsid midges and sandfly (Austrosimulium)).

These characteristic taxa showed a marked decrease in number of ‘sensitive” taxa and
increase in ‘tolerant’ taxa in comparison with those taxa characteristic of the spring
community when flow was higher and water temperature cooler. The numerical
domination by only two ‘sensitive’ taxa and several ‘tolerant” taxa resulted in the
moderate SQMCI; score of 4.9 units which was 0.6 unit higher than the upstream
score than the upstream score principally due to a downstream increase in
abundance of the ‘moderately’ sensitive mayfly, Austroclima and reduction in the
abundance of the ‘tolerant’ snail, Potamopyrgus. There was a very small 1 unit
downstream decrease in the MCI score (92 units) reflecting minimal change in the
balance between “sensitive” and tolerant taxa in this site’s community. This score
was a significant (Stark, 1998) 12 units below the spring score and 7 units below the
median score found by the very limited number of previous surveys at ‘control’ sites
of similar altitudes (50 to 79m asl) in large eastern hill country rivers and streams
(TRC, 1999 (updated, 2007)).

322423 Site downstream of Fonterra intake (TNH000515)

A poorer community richness (16 taxa) was found at this deeper, wider, open site
with a predominantly gravel-cobble-boulder substrate with widespread periphyton
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mats, patchy filamentous algae and aquatic vegetation at the margins of the river
under very low flow conditions. This richness was within the range of the two
previous taxa numbers sampled at this site (Table 53) and 2 taxa more than the
median richness found by 197 previous surveys of ‘control’ sites at altitudes of less
than 25m asl in large eastern hill country rivers and streams (TRC, 1999 (updated,
2007)). No highly sensitive’ taxa were recorded while the community was
characterized by one “‘moderately sensitive” taxon (elmid beetles); and four ‘tolerant’
taxa (oligochaete worms, snail (Potamopyrgus), extremely abundant net-spinning
caddisfly (Aoteapsyche); and orthoclad midges). This represented a reduction in the
overall number of characteristic taxa (both ‘sensitive” and “tolerant’) in comparison
with dominant taxa in the spring community.

The numerical dominance by two “tolerant” taxa resulted in the SQMCI; value of 3.3
units which was 1.0 and 1.6 units lower than recorded at the two sites upstream. The
relatively significant proportion of ‘tolerant” taxa (50% of richness) comprising this
community was reflected in the MCI score (84 units) which was 5 units less than the
spring survey score and 8 units lower than the score recorded at the nearest site,
approximately 21km upstream. This score was 4 to 5 units lower than those found
by the two previous surveys performed at this site but 10 units higher than the
median score found by 197 previous surveys at ‘control’ sites at altitudes of less than
25m asl in large eastern hill country rivers and streams (TRC, 1999 (updated, 2007)).

Comment

A large downstream decrease in taxa richness of up to 17 taxa was found over the 30
km reach of the river surveyed due to an increase of 11 taxa between the very small,
low flowing upper site and the mid-catchment site. SQMCI; values also reduced by
up to 1.6 units over this river length coincident with physical habit variability and
reflecting changes in community compositions between sites. ‘Highly sensitive” taxa
were present in low numbers at the upper to mid catchment sites, but absent from
the site in the lower reaches. A total of 38 taxa was recorded from the three sites, six
fewer than at the time of the spring survey, of which only 11 were present at all sites.
These included five ‘moderately sensitive” and six ‘tolerant’ taxa, only two of which
were abundant at all sites. These most abundant widespread taxa were the
‘moderately sensitive’ elmid beetles and “tolerant’ snail (Potamopyrgus).

MCI scores decreased fractionally by 1 unit in a downstream direction over the 8.9
km reach between the upper and mid sites, but more typically decreased (although
only by 9 units) between the upper and lower sites over a distance of 30.2 km (and
decrease in elevation of 70 m) representing a rate of decrease of 0.3 MCI unit/km or
1.3 MCT units/10 m, the latter slightly less than the average of 1.7 units/10 m
assessed for all large hill country catchments (TRC, 2006c).

Reductions in seasonal faunal richnesses of 5 to 8 taxa were found in summer at two
of the sites with an increase in summer richness of 5 taxa at the site in mid-
catchment. The summer MCI scores decreased by 6 units at the upstream site, by 12
units in the mid-reaches, and by 5 units at the downstream site, a typical seasonal
trend in Taranaki rivers and streams.

3.224.3 Temporal trends in 1995 to 2008 MCI data

Data collection at these three sites in the Tangahoe River has not been of sufficient
duration to date to provide trending of MCI scores at present.
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General conclusions

In general, analysis of trends in the biological data requires a lengthy data set eg, 10
years and now that thirteen years of data are available, temporal trend analyses have
been undertaken and updated within this report. However, other factors, which have
been apparent from the data collected in the period 1995 to 2008, are presented
briefly below.

Macroinvertebrate fauna communities

A majority of sites in the lower reaches of streams and rivers had lower MCI values
at the time of summer surveys, a similar trend to most past survey years when
increased periphyton and algal cover and the associated loss or replacement of
certain ‘sensitive’ taxa by lower scoring ‘tolerant” taxa have occurred. The majority of
sites in the upper and mid reaches of the streams and rivers showed no significant
change in MCI score between seasons. No significant summer increases in MCI score
were apparent at any of the sites throughout the region.

Generally, the surveys continued to indicate that the macroinvertebrate communities
at sites high in catchments contained a greater proportion of taxa that were sensitive
to the effects of organic pollution than did the sites” communities further down the
same catchments. The changes in community composition resulted from the effects
of organic enrichment, higher temperatures, finer substrate, and increased algal
growth in the lower reaches of streams and rivers.

General trends in taxa richness at most sites in these streams and rivers showed no
significant change in richnesses between seasons although summer richnesses
tended to be higher at more sites in 2007-2008 than at the time of most previous
summer surveys.

Spring surveys

The spring surveys were partly affected by preceding freshes in mid-spring than had
been the case on most occasions in previous years. All but two of the sites” faunal
communities’ MCI scores were either similar to, or better than, historical SEM
medians for those sites (Figure 104). Significantly higher scores were found at sites in
the upper reaches of the Huatoki Stream, mid reaches of the Kaupokonui Stream,
and lower reaches of the Waiongana Stream, Mangaehu River, Waimoku Stream,
Mangaoraka Stream and Waiwhakaiho River consistent with these lower reach sites
having reduced periphyton cover in comparison with past surveys. Significantly
lower scores were found only at one site which was in the lower reaches of the
Mangorei Stream. Significant variability in MCI scores in the Stony River were due to
severe erosion effects which persisted through to the summer-autumn survey.
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Figure 104 Spring MCI values in relation to each site’s historical SEM record (1995-2008)
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Figure 105 Spring MCI values in comparison with TRC database (1995-2008) for all similar sites
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Sites” spring MCI values, in relation to the region’s MCI database (Figure 105),
showed that a high proportion of spring scores were either relatively similar to, or
better than, medians for ‘control” sites of a similar river/stream type at comparable
altitudes. Excluding the Stony River sites (for reasons referenced earlier), only seven
(of the 56 sites) MCI scores showed some deterioration, with only two sites (mid
reaches of the Waingongoro River and Kapoaiaia Streams) showing more than a
significant 10 unit deviation below the median. Fourteen sites had scores
significantly higher than the median for comparable sites in the region.

Summer surveys

The majority of sites” faunal communities” MCI scores were similar to historical SEM
medians for the particular sites (Figure 106). Significantly higher scores were not
found at any of the sites, while seven sites showed significantly lower MCI scores
following the effects of late summer, recession very low flow conditions in the
region.

Significantly lower scores were found in the upper reaches of the Maketawa and
Mangati Streams; mid reaches of the Kapoaiaia Stream and Waingongoro River; and
lower reaches of the Manganui and Waiwhakaiho Rivers and Mangorei Stream.

In relation to the regional MCI database (Figure 107), the majority (77%) of sites’
summer MCI values showed no significant differences in MCI scores from similar
sites elsewhere in the region. There were more lower (8 sites), than higher (5 sites)
scores. Sites in the upper reaches of the Maketawa Stream; mid reaches of the
Kapoaiaia Stream, Patea and Waingongoro Rivers; and lower reaches of Mangati and
Mangawhero Streams, Waiwhakaiho and Manganui Rivers had lower scores which
were significantly different.

Higher MCI scores were found at 15 sites with significantly higher scores at five sites
(upper reaches of the Waimoku and Mangati Streams; mid reaches of the
Kaupokonui Stream; and lower reaches of the Waiau and Katikara Streams).
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Figure 106 Summer MCI values in relation to each site’s historical SEM record (1995-2008)
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Figure 107 Summer MCI values in comparison with TRC database (1995-2008) for all similar sites
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Macroinvertebrate fauna MCI trends

Temporal trends measured over the monitoring period between 1995 and 2008 (Table
56) indicated that 38 sites showed improving MCI scores during the period, 13 sites
deteriorating scores, and five sites could not be trended due to the short duration of
monitoring at these sites.

Table 56 Summary of Mann-Kendall test results for MCI (stream ‘health’) scores trended over time
(1995 to 2007) for 51 Taranaki streams/rivers (p without FDR applied)
[N/S = not statistically significant (ie p=0.05); * = significant after FDR applied;
-ve = negative trend, +ve = positive trend]
Site code N p-level +-(ve) Significance
STY000300 29 0.050 -ve NS
STY000400 29 0.240 -ve NS
TMR000150 2 0423 -ve NS
TMR000375 26 0.0006 +ve signif*
MRK000420 26 0.0006 +ve signif*
WGA000260 27 0.686 +ve N/S
WGA000450 26 0.0004 +ve signif*
WKH000100 12 0.945 -ve N/S
WKH000500 26 0.073 +ve N/S
WKH000920 27 0.513 +ve N/S
WKH000950 25 0.906 +ve NS
MGE000970 12 0.337 -ve NS
MGN000195 28 0132 -ve NS
MGNO000427 26 0.301 -ve NS
MKW000200 17 0.290 -ve N/S
MKW000300 16 0414 -ve NS
WTR000850 2 0218 +ve NS
MGT000488 27 0.133 -ve N/S
MGT000520 27 0.024 +ve signif
WMK000100 18 0.938 +ve N/S
WMK000298 18 0.615 +ve N/S
WAI000110 19 0.177 +ve N/S
PNH000200 26 0.171 +ve N/S
PNH000900 2% 0.060 +ve NS
PAT000200 2 0.509 +ve NS
PAT000315 2 0875 -ve NS
PAT000360 2 0.838 -ve NS
MGH000950 2% 0.0003 +ve signif*
WGG000115 27 0.004 +ve signif
WGG000150 27 0.465 -ve NS
WGG000500 28 0.137 +ve signif
WGG000665 26 0.687 +ve N/S
WGG000895 27 0.253 +ve N/S
WGG000995 26 0.195 +ve N/S
MWH000380 26 0.018 +ve N/S
MWH000490 26 0.056 +ve N/S
HTK000350 24 0.009 +ve signif
HTK000425 24 0.018 +ve signif
HTK000745 24 0.445 +ve N/S
KPK000250 19 0.688 +ve NS
KPK000500 22 0018 +ve signif
KPK000660 2% 0.0001 +ve signif*
KPK000880 2 0.101 +ve NS
KPK000990 18 0.205 +ve N/S
KTK000150 18 0.202 +ve N/S
KTK000248 17 0.013 +ve signif
KPA000250 18 0.092 +ve N/S
KPA000700 18 0.696 +ve N/S
KPA000950 18 0.644 +e NS
KRP000300 27 <0.0001 +ve signif*
KRP000660 27 0.014 +ve signif
WKR000500 - -
WKR000700
TNK000090
TNH000200
TNH000515
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However, the majority of these trends were not statistically significant for the
monitoring. The following is a summary of significant trends for the SEM period to
date:

— five sites with a positive very significant trend (p<0.01 after FDR)

— eight sites with a positive tend (p<0.05) but not significant (p>0.01) after FDR

— no sites with significant negative trends

The sites have also been ranked in order of the significance of the strongest trends in
Table 53.

Table 57 Ranking of sites in terms of significant temporal trends in MCI scores over the period 1995-
2007 [significant trend at p<0.05 and p<0.01]

Site Valid p-level p-value Ecological significance
N (FDR corrected) (LOWESS-smoothed range)
KRP000300 27 <0.0001 0.001 moderate, 14 units
KPK000660 26 0.0001 0.001 high, 26 units
MGH000950 24 0.0003 0.0045 moderate, 15 units
WGA000450 26 0.0004 0.0049 high, 20 units
TMR000375 26 0.0006 0.005 moderate, 19 units
MRK000420 26 0.0006 0.005 moderate, 12 units
WGG000115 27 0.004 0.027 low, 10 units
HTK000350 24 0.009 0.055 moderate, 12 units
KTK000248 17 0.013 0.070 high, 25 units
KRP000660 27 0.014 0.070 high, 24 units
MWH000380 26 0.018 0.072 low, 6 units
HTK000425 24 0.018 0.072 moderate, 11 units
KPK000500 22 0.018 0.072 moderate, 15 units
MGT000520 27 0.024 0.087 moderate, 19 units

Each of these site’s trends is discussed more fully earlier in the report. In general, all
but two of these sites exhibited MCI score variabilities over the SEM monitoring
period to date which were ecologically significant, with four sites showing a high
level of variability.

Summary

These thirteenth spring and summer biomonitoring components of the established
SEM programme were performed during late October 2007 to early December 2007
(partially delayed by a wet mid spring period), and February-March 2008. This
report describes the macroinvertebrate fauna and microflora communities at 56 sites
established through the Taranaki region (TRC, 1995b) including the more recently
established riparian monitoring sites in the Katikara and Kapoaiaia Streams and
additional sites in the Maketawa Stream and Waiwhakaiho catchment with the two
sites monitored for consent purposes in the Kurapete Stream also included. Sites in
the Waiokura Stream and Tangahoe River have also been added to the programme in
the 2007-2008 period. Results are discussed in terms of macroinvertebrate
community composition, richness and MCI scores, and are related to historical data
where this is available. Downstream spatial trends are also identified where possible,
and results are discussed in relation to the historical Taranaki streams and river
database (TRC, 1999 (updated, 2006) and TRC 2006c) where applicable. Discussion
of temporal trends over the thirteen years of data collection is also provided for each
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site and assessments of the reasons have been made where trends have been shown
to be statistically significant.

Recommendations from the 2006-2007 report

1

THAT the freshwater biological macroinvertebrate fauna component of the SEM
programme be maintained in the 2007-2008 monitoring year by means of a
similar programme to that undertaken in 2006-2007.

THAT temporal trending of the macroinvertebrate faunal data be updated on an
annual basis.

The programme followed Recommendation 1 in the 2007-2008 monitoring year (with
the addition of five sites as required) and the temporal trend reporting was
undertaken and included in the Annual Report.

Recommendations for 2008-2009

1

THAT the freshwater biological macroinvertebrate fauna component of the SEM
programme be maintained in the 2008-2009 monitoring year by means of a
similar programme to that undertaken in 2007-2008.

THAT temporal trending of the macroinvertebrate faunal data be updated on an
annual basis.

THAT a review of the overall programme be undertaken in terms of the
appropriateness of site locations in relation to state of the environment
monitoring within the Taranaki region.
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Macroinvertebrate faunal tables



Table 58 Macroinvertebrate fauna of the Stony River: SEM spring survey sampled
on 31 October 2007

Site Number 1 2
Taxa list Site Code sl\::rle STY000300 STY000400
Sample Number FWB07338 FWB07339
EPHEMEROPTERA Deleatidium 8 R C
COLEOPTERA Elmidae 6 - R
DIPTERA Orthocladiinae 2 R
No of taxa 2 2
MCI 100 140
SQMCls 5.0 77
EPT (taxa) 1 1
%EPT (taxa) 50 50
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant

Table 59 Macroinvertebrate fauna of the Stony River: SEM summer survey sampled
on 8 February 2008

Site Number 1 2
Taxa list Site Code e [ srvooosoo STY000400
Sample Number FWB08075 FWB08076

NEMATODA 3 R

ANNELIDA Oligochaeta 1 R R
CRUSTACEA Paracalliope 5 C
EPHEMEROPTERA Nesameletus 9 R

Deleatidium 8 VA A

PLECOPTERA Zelandoperla 8 A A
TRICHOPTERA Orthopsyche 9 R

Aoteapsyche 4 C R

Hydrobiosis 5 R R

Costachorema 7 C C
Pycnocentrodes 5 R

DIPTERA Aphrophila 5 R

Maoridiamesa 3 R C

Orthocladiinae 2 C A

Tanytarsini 3 R R

Empididae 3 R R

No of taxa 15 1

MCl 100 89

SQMCls 7.3 57

EPT (taxa) 8 5

%EPT (taxa) 53 45

‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 60 Macroinvertebrate fauna of the Timaru Stream: spring SEM survey
sampled on 31 October 2007
Site Number 1 2
Taxa list Site Code el [ Tmroootso TMR000375
Sample Number FWB07336 FWB07337
ANNELIDA Oligochaeta 1 C
MOLLUSCA Potamopyrgus C
EPHEMEROPTERA Nesameletus A R
Coloburiscus VA VA
Deleatidium XA A
Austroclima C C
PLECOPTERA Stenoperla R
Austroperla R
Zelandoperia A A
Zelandobius VA R
Acroperla R VA
COLEOPTERA Hydraenidae
Elmidae A
Ptilodactylidae R
MEGALOPTERA Archichauliodes R A
TRICHOPTERA Orthopsyche A
Aoteapsyche A
Hydrobiosis C C
Psilochorema R
Costachorema C
Hydrobiosella A
Beraeoptera R VA
Pycnocentrodes VA
Confluens C
Helicopsyche R
DIPTERA Aphrophila C A
Eriopterini R C
Hexatomini R
Maoridiamesa C C
Orthocladiinae A A
Tanytarsini R
Austrosimulium C
Empididae R R
No of taxa 24 25
MCI 133 106
SQMCls 73 6.0
EPT (taxa) 15 13
%EPT (taxa) 63 52
‘Tolerant' taxa ‘Moderately sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 61  Macroinvertebrate fauna of the Timaru Stream: SEM summer

survey sampled on 7 February 2008

R =Rare C = Common A = Abundant VA = Very Abundant

Site Number 1 2
Taxa list Site Code et [ Tmroootso TMR000375
Sample Number FWB08059 FWB08060
NEMERTEA 3 C
NEMATODA 3 R
ANNELIDA Oligochaeta 1 VA
MOLLUSCA Potamopyrgus 4 C
EPHEMEROPTERA Ameletopsis C
Nesameletus C
Coloburiscus A A
Deleatidium XA R
Rallidens R
Austroclima R A
PLECOPTERA Stenoperia C
Austroperla C
Megaleptoperia C
Zelandoperia A C
Zelandobius A R
Acroperla 5 R
COLEOPTERA Hydraenidae | 8 | c
Hydrophilidae 5 R
Elmidae C A
Ptilodactylidae C
MEGALOPTERA Archichauliodes C A
TRICHOPTERA Orthopsyche C
Aoteapsyche 4 VA
Hydrobiosis 5 C C
Psilochorema 6 C
Neurochorema 6 A
Costachorema 7 C R
Hydrobiosella R
Oxyethira C
Beraeoptera R C
Pycnocentrodes A
Helicopsyche R
DIPTERA Aphraphila 5 C VA
Eriopterini 5 R
Tanypodinae 5 R
Maoridiamesa 3 C
Orthocladiinae 2 A A
Tanytarsini & C A
Austrosimulium 3 C
Empididae 3 C
Muscidae 3 C
No of taxa 26 28
MCI 140 100
SQMCls 76 41
EPT (taxa) 18 12
%EPT (taxa) 69 43
‘Tolerant' taxa ‘Moderately sensitive’ taxa

XA = Extremely Abundant




Table 62 Macroinvertebrate fauna of the Mangaoraka Stream:
spring SEM survey sampled on 30 October 2007

Site Number 1
Taxa list Site Code shélgle MRK000420
Sample Number FWB07316
ANNELIDA Oligochaeta 1 A
MOLLUSCA Latia 5 C
Potamopyrgus 4 VA
EPHEMEROPTERA Coloburiscus 7 A
Deleatidium 8 C
Austroclima 7 VA
Zephlebia group 7 C
PLECOPTERA Zelandobius 5
COLEOPTERA Elmidae 6 XA
MEGALOPTERA Archichauliodes 7 A
TRICHOPTERA Aoteapsyche 4 VA
Hydrobiosis 5 A
Neurochorema 6 C
Costachorema 7 C
Pycnocentria 7 A
Beraeoptera 8 R
Pycnocentrodes 5 VA
DIPTERA Aphrophila 5 A
Eriopterini 5 R
Maoridiamesa 3 C
Orthocladiinae 2 A
Tanytarsini 3 C
Chironomus 1 R
Austrosimulium 3 A
Empididae 3 R
No of taxa 25
mci 99
SQMCls 54
EPT (taxa) 12
%EPT (taxa) 48
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C=Common A=Abundant VA =Very Abundant XA = Extremely Abundant



Table 63 Macroinvertebrate fauna of the Mangaoraka Stream:
summer SEM survey sampled on 14 February 2008
Site Number 1
Taxa list Site Code slzlgle MRK000420
Sample Number FWB08084
PLATYHELMINTHES Cura 3 C
NEMERTEA 3 A
NEMATODA 3 R
ANNELIDA Oligochaeta 1 A
Lumbricidae 5 R
MOLLUSCA Latia 5 C
Potamopyrgus 4 VA
Physa 3 R
EPHEMEROPTERA Nesameletus 9 R
Coloburiscus 7 A
Austroclima 7 XA
PLECOPTERA Zelandobius 5 R
COLEOPTERA Elmidae 6 XA
HEMIPTERA Sigara 3 R
MEGALOPTERA Archichauliodes 7 A
TRICHOPTERA Aoteapsyche 4 VA
Hydrobiosis 5 A
Neurochorema 6 C
Oxyethira 2 C
Pycnocentria 7 R
Pycnocentrodes 5 XA
DIPTERA Aphrophila 5 A
Tanypodinae 5 R
Orthocladiinae 2 C
Tanytarsini 3 VA
Austrosimulium 3 C
Empididae 3 C
Muscidae 3 C
ACARINA 5 R
No of taxa 29
mcl 89
SQMCls 55
EPT (taxa) 9
%EPT (taxa) 31
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common

A = Abundant

VA = Very Abundant

XA = Extremely Abundant



Table 64 Macroinvertebrate fauna of the Waiongana Stream: spring SEM survey
sampled on 2 November 2007

Site Number 1 2
Taxa list Site Code sl\:frle WGA000260 WGA000450
Sample Number FWB07356 FWB07357
PLATYHELMINTHES Cura 3 R
NEMERTEA 3
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 C VA
Lumbricidae 5 R
MOLLUSCA Latia 5 C
Potamopyrgus 4 A A
CRUSTACEA Paratya 3 R
EPHEMEROPTERA Nesameletus 9 R
Coloburiscus 7 VA R
Deleatidium 8 VA
Austroclima 7 R C
PLECOPTERA Zelandobius 5 C R
COLEOPTERA Hydraenidae 8 R
Elmidae 6 A VA
MEGALOPTERA Archichauliodes 7 C A
TRICHOPTERA Aoteapsyche 4 C VA
Hydrobiosis 5 A A
Neurochorema 6 C
Costachorema 7 C R
Oxyethira 2 R
Pycnocentria 7 R
Beraeoptera 8 R
Pycnocentrodes 5 C VA
Olinga 9 R
DIPTERA Aphrophila 5 VA C
Tanypodinae 5 R
Maoridiamesa 3 VA A
Orthocladiinae 2 VA C
Tanytarsini & C A
Austrosimulium 3 C R
No of taxa 22 27
MCI 100 99
SQMCls 45 438
EPT (taxa) 10 12
%EPT (taxa) 45 44
‘Tolerant’ taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C=Common A=Abundant VA =Very Abundant XA = Extremely Abundant




Table 65 Macroinvertebrate fauna of the Waiongana Stream: summer SEM survey

sampled on 8 February 2008

Site Number 1 2
Taxa list Site Code et [ waaoonze0 WGAQ00450
Sample Number FWB08077 FWB08078
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 C C
ANNELIDA Oligochaeta 1 A VA
MOLLUSCA Latia 5 R C
Potamopyrgus 4 A XA
CRUSTACEA Paratya 3 R
Paranephrops 5
EPHEMEROPTERA Nesameletus 9 R
Coloburiscus 7 R
Austroclima 7 A C
COLEOPTERA Elmidae 6 VA VA
Ptilodactylidae 8 R
MEGALOPTERA Archichauliodes 7 A R
TRICHOPTERA Aoteapsyche 4 VA A
Hydrobiosis 5 A C
Neurochorema 6 C C
Costachorema 7 R
Oxyethira 2 A R
Pycnocentria 7 C
Pycnocentrodes 5 VA VA
DIPTERA Aphrophila 5 VA R
Tanypodinae 5 R
Orthocladiinae 2 C R
Tanytarsini 3 VA VA
Chironomus 1 R
Austrosimulium 3 C R
Empididae 3 A
Muscidae 3 C R
Tanyderidae 4 R R
ACARINA 5 R
No of taxa 26 22
MCl 92 85
SQMCls 45 39
EPT (taxa) 8 6
%EPT (taxa) 31 27
‘Tolerant’ taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa

R =Rare C=Common A =Abundant VA =Very Abundant

XA =

Extremely Abundant




Table 66

Macroinvertebrate fauna of the Waiwhakaiho River: spring SEM survey sampled on 30

October 2007
Site Number 1 2 3 4
Taxa list Site Code s'zl;le WHK000100 | WHKO000500 | WHKO000920 | WHKO000950
Sample Number 07321 07322 07323 07325
NEMATODA 3 R
ANNELIDA Oligochaeta 1 R A VA
Lumbricidae 5 R
MOLLUSCA Potamopyrgus 4 R
CRUSTACEA Paratya 3 C
EPHEMEROPTERA Nesameletus R
Coloburiscus R A A C
Deleatidium XA XA A A
Austroclima 7 C R
Zephlebia group 7 R R
PLECOPTERA Stenoperla R
Megaleptoperia R
Zelandoperla C
Zelandobius 5 R C C
Acroperla 5 C C
Spaniocerca R
COLEOPTERA Elmidae A A C C
Ptilodactylidae R
MEGALOPTERA Archichauliodes 7 R R
TRICHOPTERA Aoteapsyche 4 R C R
Hydrobiosis 5 R R C C
Plectrocnemia - C
Neurochorema 6 R R R
Costachorema 7 R C R R
Beraeoptera ! R C C C
Pycnocentrodes 5 A C R
Confluens 5 R R
Olinga R
Helicopsyche - R
DIPTERA Aphrophila 5 A C R
Eriopterini 5 C A R R
Maoridiamesa 3 A R C
Orthocladiinae 2 A A VA
Tanytarsini 3 R A A
Austrosimulium 3 C R C
Empididae 3 R R
Ephydridae 4 R
No of taxa 10 26 25 24
MCl 146 112 101 103
SQMCls 79 72 45 2.7
EPT (taxa) 8 16 12 13
%EPT (taxa) 80 62 48 54
‘Tolerant' taxa ‘Moderately sensitive’ taxa _
R =Rare C = Common A = Abundant VA = Very Abundan XA = Extremely Abundant



Table 67 Macroinvertebrate fauna of the Waiwhakaiho River: summer SEM survey sampled on 21
February 2008
Site Number 1 2 3 4
Taxa list Site Code one! [ wHo00100 | WKHO00500 | WKHO00920 | WKH000850
Sample Number 08137 08138 08140 08142
NEMERTEA & C C
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 R C VA
MOLLUSCA Potamopyrgus 4 C A
Gyraulus 8 C
Physa 8 C
CRUSTACEA Ostracoda 1 R
Paratya 3 A
EPHEMEROPTERA Nesameletus A
Coloburiscus R A
Deleatidium XA XA
Austroclima 7 R C
Zephlebia group 7 R
PLECOPTERA Austroperia R
Megaleptoperia A R
Zelandoperia XA R
Zelandobius 5 R
COLEOPTERA Elmidae 6 XA A A C
Ptiodactyiidae | 8 | R
HEMIPTERA Saldula 5) R
MEGALOPTERA Archichauliodes 7 R R C C
TRICHOPTERA Aoteapsyche 4 C XA VA A
Hydrobiosis 5 C A C R
Psilochorema 6 C
Plectrocnemia ! C
Neurochorema 6 R C C R
Costachorema 7 C A
Oxyethira 2 R VA A
Pycnocentrodes 5 R C
Olinga - R R
DIPTERA Aphrophila 5 R VA R R
Eriopterini 5 R
Maoridiamesa 3 C VA R
Orthocladiinae 2 C A VA XA
Tanytarsini & VA VA A
Ephydridae 4 C R R
Muscidae 3 R C C C
No of taxa 20 24 18 20
MCI 123 108 86 70
SQMCls 7.3 55 3.1 21
EPT (taxa) 12 14 5 3
%EPT (taxa) 60 58 28 15
‘Tolerant' taxa ‘Moderately sensitive’ taxa
R =Rare C = Common A = Abundant VA =Very Abundan XA = Extremely Abundant




Table 68 Macroinvertebrate fauna of the Mangorei Stream: spring
SEM survey sampled on 30 October 2007

Site Number 1

. - MCI
Taxa list Site Code — MGE000970

Sample Number FWB07320
PLATYHELMINTHES Cura

ANNELIDA Oligochaeta

Lumbricidae
MOLLUSCA Potamopyrgus
EPHEMEROPTERA Nesameletus
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COLEOPTERA Hydraenidae
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TRICHOPTERA Aoteapsyche
Hydrobiosis

Neurochorema

Costachorema

Beraeoptera

Pycnocentrodes

Olinga
DIPTERA Aphrophila
Tanypodinae

Maoridiamesa

Orthocladiinae

Tanytarsini

Austrosimulium

Empididae
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EPT (taxa)
%EPT (taxa) 47

‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R=Rare C=Common A =Abundant VA =Very Abundan XA =Extremely Abundant
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Table 69 Macroinvertebrate fauna of the Mangorei Stream: summer
SEM survey sampled on 21 February 2008

Site Number 1
Taxa list Site Code shélgle MGE000970
Sample Number FWB08139

PLATYHELMINTHES Cura 3 R
NEMERTEA 3 A
NEMATODA 3 R
ANNELIDA Oligochaeta 1 A
MOLLUSCA Latia 5 R
Potamopyrgus 4 C

EPHEMEROPTERA Austroclima 7 A
PLECOPTERA Zelandoperla 8 R
COLEOPTERA Elmidae 6 A
Ptilodactylidae 8 R

MEGALOPTERA Archichauliodes 7 A
TRICHOPTERA Aoteapsyche 4 VA
Hydrobiosis 5 A

Neurochorema 6 C

Oxyethira 2 A

Beraeoptera 8 R

Pycnocentrodes 5 R

DIPTERA Aphrophila 5 A
Orthocladiinae 2 VA

Tanytarsini 3 A

Harrisius 6 R

Austrosimulium 3 C

Empididae 3 C

Muscidae 3 A

Tanyderidae 4 C

No of taxa 25

mcl 91
SQMCls 37

EPT (taxa) 7

%EPT (taxa) 28

‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common A =Abundant VA =Very Abundan XA =Extremely Abundant



Table 70

sampled on 2 November 2007

Macroinvertebrate fauna of the Manganui River: spring SEM survey

Site Number 1 2
Taxa list Site Code et | wanoooiss MGN000427
Sample Number FWB07352 FWB07353
ANNELIDA Oligochaeta 1 R C
MOLLUSCA Potamopyrgus R
EPHEMEROPTERA Nesameletus A
Coloburiscus VA C
Deleatidium VA A
Austroclima R R
PLECOPTERA Megaleptoperia R
Zelandoperia A
Zelandobius R R
COLEOPTERA Hydraenidae R
Elmidae 6 VA C
MEGALOPTERA Archichauliodes 7 R R
TRICHOPTERA Aoteapsyche 4 R R
Hydrobiosis 5 R C
Psilochorema 6 R
Neurochorema 6 R
Costachorema 7 R R
Pycnocentria 7 R
Beraeoptera A R
Pycnocentrodes R C
Olinga R
DIPTERA Aphrophila 5 A C
Eriopterini 5 A R
Maoridiamesa 8 A
Orthocladiinae 2 R VA
Tanytarsini 3 R
Austrosimulium 3 R R
Empididae 3 R
No of taxa 23 21
MCl 123 99
SQMCls 7.0 34
EPT (taxa) 15 10
%EPT (taxa) 65 48
‘Tolerant’ taxa ‘Moderately sensitive’ taxa _
R =Rare C = Common A = Abundant VA = Very Abundan XA = Extremely Abundant



Table 71 Macroinvertebrate fauna of the Manganui River: summer SEM survey
sampled on 21 February 2008
Site Number 1 2
Taxa list Site Code SE;L MGNO000195 MGN000427
Sample Number FWB08133 FWB08134
NEMERTEA 3 A
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 A
MOLLUSCA Potamopyrgus 4 R
EPHEMEROPTERA Nesameletus 9 VA
Coloburiscus 7 A
Deleatidium 8 XA
Austroclima 7 A C
PLECOPTERA Zelandoperla 8 C
COLEOPTERA Hydraenidae 8 R
Elmidae 6 VA A
MEGALOPTERA Archichauliodes 7 C C
TRICHOPTERA Aoteapsyche 4 C VA
Hydrobiosis 5 C A
Psilochorema 6 R
Neurochorema 6 R A
Costachorema 7 R
Oxyethira 2 C
Beraeoptera 8 VA
Pycnocentrodes 5 A R
Olinga 9 R
DIPTERA Aphrophila 5 A R
Eriopterini 5 R
Maoridiamesa 3 R
Orthocladiinae 2 R A
Tanytarsini 3 XA
Polypedilum 3
Austrosimulium 3
Empididae 3 R
Muscidae 3 A
No of taxa 21 19
mcl 118 83
SQMCls 76 33
EPT (taxa) 12 6
%EPT (taxa) 57 32
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 72  Macroinvertebrate fauna of the Maketawa Stream: spring SEM survey
sampled on 2 November 2007
Site Number 1 2
Taxa list Site Code shélgle MKW000200 MKW000300
Sample Number FWB07354 FWB07355
ANNELIDA Oligochaeta 1 R
MOLLUSCA Potamopyrgus 4 R R
EPHEMEROPTERA Nesameletus 9 C R
Coloburiscus 7 C VA
Deleatidium 8 VA VA
Austroclima 7 R
PLECOPTERA Megaleptoperia 9 R R
Zelandoperla 8 A
Zelandobius 5 R
Acroperla 5 R
COLEOPTERA Elmidae 6 A C
MEGALOPTERA Archichauliodes 7 R C
TRICHOPTERA Aoteapsyche 4 R
Hydrobiosis 5 C
Psilochorema 6 R
Costachorema 7 C R
Beraeoptera 8 C C
Pycnocentrodes 5 C C
Confluens 5 R
DIPTERA Aphrophila 5 R C
Eriopterini 5 C R
Maoridiamesa 3 R A
Orthocladiinae 2 R A
Austrosimulium 3 R
Empididae 3 R
No of taxa 18 21
mcl 119 110
SQMCls 74 6.5
EPT (taxa) 10 12
%EPT (taxa) 56 57
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 73  Macroinvertebrate fauna of the Maketawa Stream: summer SEM survey
sampled on 21 February 2008

Site Number 1 2
Taxa list Site Code et [ mkwooo200 MKW000300
Sample Number FWB08135 FWB08136
NEMATODA C
ANNELIDA Oligochaeta C C
Lumbricidae R
MOLLUSCA Potamopyrgus R
EPHEMEROPTERA Nesameletus VA
Coloburiscus C C
Deleatidium XA R
Austroclima R A
PLECOPTERA Megaleptoperia
Zelandoperla
COLEOPTERA Hydraenidae R
Elmidae 6 VA VA
MEGALOPTERA Archichauliodes 7 R A
TRICHOPTERA Aoteapsyche 4 A XA
Hydrobiosis 5 C A
Psilochorema 6 C
Plectrocnemia ! R
Neurochorema 6 A
Costachorema 7 R C
Oxyethira 2 R R
Beraeoptera C C
Pycnocentrodes R R
Olinga R
Triplectides 5 R
DIPTERA Aphrophila 5 A VA
Eriopterini 5 A R
Tanypodinae 5 C R
Maoridiamesa 3 C VA
Orthocladiinae 2 C A
Tanytarsini 3 VA
Austrosimulium 3 R
Empididae 3 R C
Muscidae 3 A
No of taxa 27 25
MCl 116 96
SQMCls 75 42
EPT (taxa) 15 9
%EPT (taxa) 56 36
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 74  Macroinvertebrate fauna of the Waitara River: spring SEM
survey sampled on 29 October 2007
Site Number 1
Taxa list Site Code slzlgle WTR000850
Sample Number FWB07315
ANNELIDA Oligochaeta 1
Branchyura 3 R
MOLLUSCA Latia 5 A
Potamopyrgus 4 C
CRUSTACEA Paratya 3 C
EPHEMEROPTERA Coloburiscus 7 R
Deleatidium 8 A
Austroclima 7 R
Zephlebia group 7 C
PLECOPTERA Zelandobius 5 R
COLEOPTERA Elmidae 6 C
MEGALOPTERA Archichauliodes 7 R
TRICHOPTERA Aoteapsyche 4 A
Hydrobiosis 5 C
Neurochorema 6 R
Pycnocentrodes 5 A
DIPTERA Aphrophila 5 C
Orthocladiinae 2 C
Tanytarsini 3 R
Chironomus 1 R
Austrosimulium 3 C
Empididae 3 C
No of taxa 22
mcl 89
SQMCls 45
EPT (taxa) 9
%EPT (taxa) 41
‘Tolerant’ taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common A =Abundant VA =Very Abundant

XA = Extremely Abundant




Table 75 Macroinvertebrate fauna of the Waitara River: summer
SEM survey sampled on 8 February 2008

Site Number 1
Taxa list Site Code sl\:frle WTR000850
Sample Number FWB08079

NEMERTEA 3 R
NEMATODA 3 R
ANNELIDA Oligochaeta 1 VA
Lumbricidae 5 C

Branchyura 3 R

MOLLUSCA Latia 5 A
Potamopyrgus 4 XA

Melanopsis 3 R

CRUSTACEA Paratya & A
EPHEMEROPTERA Austroclima 7 R
MEGALOPTERA Archichauliodes 7 R
TRICHOPTERA Aoteapsyche 4 VA
Hydrobiosis 5 R

Neurochorema 6 R

Oxyethira 2 A

Pycnocentrodes 5 C

DIPTERA Aphrophila 5 C
Orthocladiinae 2 VA

Tanytarsini 3 A

Austrosimulium 3 R

Empididae 3 R

No of taxa 21

MCl 76
SQMCls 34

EPT (taxa) 5

%EPT (taxa) 24

‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common A =Abundant VA =Very Abundant XA = Extremely Abundant



Table 76  Macroinvertebrate fauna of the Mangati Stream: spring SEM survey sampled
on 2 November 2007

Site Number 1 2
Taxa list Site Code s'\élgle MGT000488 MGT000520
Sample Number FWB07358 FWB07364
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 R
NEMATODA 3 R
ANNELIDA Oligochaeta 1 XA VA
Lumbricidae 5 C
MOLLUSCA Potamopyrgus 4 XA VA
Physa 3 A
Sphaeriidae 3 R
CRUSTACEA Ostracoda 1 A
Paracalliope 5 VA
EPHEMEROPTERA Austroclima 7 R
ODONATA Xanthocnemis 4 R
Hemicordulia 5 R
COLEOPTERA Dytiscidae 5 R
TRICHOPTERA Polyplectropus 6 C
Psilochorema 6 R
DIPTERA Paralimnophila 6 R
Tanypodinae 5 R
Orthocladiinae 2 A A
Chironomus 1 C
Austrosimulium 3 R
Paradixa 4 R
Ephydridae 4 R
No of taxa 21 5
MCl 75 68
SQMCls 27 25
EPT (taxa) 2 1
%EPT (taxa) 10 20
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 77

sampled on 18 February 2008

Macroinvertebrate fauna of the Mangati Stream: summer SEM survey

Site Number 1 2
Taxa list Site Code s'\:er MGT000488 MGT000520
Sample Number FWB08093 FWB000099
COELENTERATA 3 R
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 C C
ANNELIDA Oligochaeta 1 VA XA
Hirudinea 3 R
MOLLUSCA Potamopyrgus 4 XA XA
Physa 3 C R
CRUSTACEA Copepoda 5 R
Ostracoda 1 R
Paracalliope 5 A
EPHEMEROPTERA Zephlebia group 7 R
ODONATA Xanthocnemis 4 C
HEMIPTERA Microvelia 3 R
TRICHOPTERA Plectrocnemia 8 R
Triplectides 5 R C
DIPTERA Eriopterini 5 R
Orthocladiinae 2 A
Austrosimulium 3 R A
Empididae 3 R
Ephydridae 4 R
No of taxa 17 9
MCI 79 60
SQMCls 36 25
EPT (taxa) 3 1
%EPT (taxa) 18 11
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 78 Macroinvertebrate fauna of the Waimoku Stream: spring SEM survey

sampled on 31 October 2007

Site Number 1 2
Taxa list Site Code et [ wmkooo100 WNMK000298
Sample Number FWB07340 FWB07341
NEMERTEA 3 R
ANNELIDA Oligochaeta 1 A
Lumbricidae 5 R
MOLLUSCA Potamopyrgus 4 A
CRUSTACEA Ostracoda 1 R
Talitridae 5 C
EPHEMEROPTERA Ameletopsis R
Ichthybotus C
Coloburiscus XA C
Deleatidium A C
Neozephlebia 7 R
Austroclima 7 VA
Zephlebia group 7 A R
PLECOPTERA Stenoperia C
Austroperia A R
Megaleptoperia R
Zelandobius 5 C
COLEOPTERA Elmidae 6 C
Ptilodactylidae C R
MEGALOPTERA Archichauliodes A R
TRICHOPTERA Orthopsyche VA C
Hydrobiosis 5 C
Psilochorema 6 R
Hydrochorema R
Hydrobiosella R
Pycnocentria 7 R
DIPTERA Limonia 6 R
Eriopterini 5 R
Hexatomini 5 R
Paralimnophila 6 R
Orthocladiinae 2 A A
Chironomus 1 R
Polypedilum 3 R
Austrosimulium 3 VA
No of taxa 28 17
MCl 131 101
SQMCls 741 33
EPT (taxa) 15 7
%EPT (taxa) 54 41
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant

XA = Extremely Abundant




Table 79  Macroinvertebrate fauna of the Waimoku Stream: summer SEM survey
sampled on 7 February 2008
Site Number 1 2
Taxa list Site Code et [ wmkooo100 WNMK000298
Sample Number FWB08057 FWB08058
PLATYHELMINTHES Neppia 6 R
NEMERTEA 3 C
NEMATODA 3 R
ANNELIDA Oligochaeta 1 A VA
Lumbricidae 5 R
MOLLUSCA Potamopyrgus 4 C VA
Sphaeriidae 3 R
CRUSTACEA Ostracoda 1 R
Talitridae 5 C
Paratya 3 R
Paranephrops 5 R
EPHEMEROPTERA Ameletopsis R
Ichthybotus R
Nesameletus R
Coloburiscus VA A
Deleatidium A
Austronella R
Austroclima A R
Zephlebia group VA C
PLECOPTERA Stenoperia C
Austroperla A
Megaleptoperia R
Zelandobius C
COLEOPTERA Hydraenidae R
Hydrophilidae R
Elmidae A
Ptilodactylidae C R
MEGALOPTERA Archichauliodes C R
TRICHOPTERA Orthopsyche A C
Hydrobiosis R C
Hydrochorema R
Hydrobiosella A
Oxyethira 2 C
Pycnocentria 7 R
Triplectides 5 C
DIPTERA Aphrophila 5 A
Hexatomini 5 R
Orthocladiinae 2 A VA
- Tanytarsini 3 C
Harrisius 6 R
Austrosimulium 3 C
Nothodixa 4
Empididae 3 R R
Tanyderidae 4 C
No of taxa 31 24
[[¢] 129 92
SQMCls 6.7 3.0
EPT (taxa) 16 7
%EPT (taxa) 52 29
‘Tolerant' taxa ‘Moderately sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 80 Macroinvertebrate fauna of the Waiau Stream: spring
SEM survey sampled on 30 October 2007

Site Number 1
Taxa list Site Code sl\:frle WAI000110
Sample Number FWB07317
NEMERTEA 3 R
ANNELIDA Oligochaeta 1 A
Lumbricidae 5 R
MOLLUSCA Latia 5 A
Potamopyrgus 4 XA
Sphaeriidae 8 R
CRUSTACEA Paracalliope 5 A
Paratya 3 R
EPHEMEROPTERA Austroclima 7 VA
Zephlebia group 7 R
PLECOPTERA Zelandobius 5 C
COLEOPTERA Elmidae 6 XA
MEGALOPTERA Archichauliodes 7 C
TRICHOPTERA Aoteapsyche 4 VA
Hydrobiosis 5 C
Oxyethira 2 R
Pycnocentria 7 A
Pycnocentrodes 5 VA
Hudsonema 6 R
DIPTERA Aphrophila 5 VA
Maoridiamesa 3 R
Orthocladiinae 2 A
Austrosimulium 3 C
No of taxa 23
MCI 90
SQMCls 5.0
EPT (taxa) 9
%EPT (taxa) 39
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common A =Abundant VA =Very Abundant XA = Extremely Abundant



Table 81 Macroinvertebrate fauna of the Waiau Stream: Summer
SEM sampled on 14 February 2008

Site Number 1
Taxa list Site Code sl\:frle WAI000110
Sample Number FWB08085
NEMERTEA 3 A
ANNELIDA Oligochaeta 1 C
MOLLUSCA Latia 5 A
Potamopyrgus 4 XA
CRUSTACEA Ostracoda 1 R
Paracalliope 5 A
Paratya 3 R
EPHEMEROPTERA Coloburiscus 7 R
Austroclima 7 VA
PLECOPTERA Zelandobius 5 R
COLEOPTERA Elmidae 6 XA
MEGALOPTERA Archichauliodes 7 C
TRICHOPTERA Aoteapsyche 4 VA
Hydrobiosis 5 C
Oxyethira 2 A
Pycnocentria 7 C
Pycnocentrodes 5 VA
Triplectides 5 R
Hudsonema 6 A
DIPTERA Aphrophila 5 A
Tanypodinae 5 R
Orthocladiinae 2 C
Tanytarsini 3 C
Austrosimulium 3 C
Tanyderidae 4 R
No of taxa 25
MCI 88
SQMCls 5.0
EPT (taxa) 9
%EPT (taxa) 36
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common A =Abundant VA = Very Abundant

XA = Extremely Abundant




Table 82 Macroinvertebrate fauna of the Punehu Stream: spring SEM survey
sampled on 29 October 2009
Site Number 1 2
Taxa list Site Code et [ pnHoo0200 PNH000900
Sample Number FWB07308 FWB07309
ANNELIDA Oligochaeta 1 R C
MOLLUSCA Potamopyrgus C
EPHEMEROPTERA Nesameletus VA
Coloburiscus A
Deleatidium XA VA
Austroclima R
PLECOPTERA Stenoperla R
Megaleptoperia C
Zelandoperia XA
Zelandobius R
Acroperla R R
COLEOPTERA Hydraenidae R
Elmidae A XA
Staphylinidae R
MEGALOPTERA Archichauliodes R C
TRICHOPTERA Aoteapsyche C C
Hydrobiosis C A
Psilochorema R
Plectrocnemia R
Costachorema C
Oxyethira R
Beraeoptera A
Pycnocentrodes A R
Olinga R
Helicopsyche R
DIPTERA Aphrophila 5 R VA
Eriopterini 5 A
Maoridiamesa 3 C VA
Orthocladiinae 2 R A
Tanytarsini 3 C
Austrosimulium 3 C
Empididae 3 R
No of taxa 26 17
mcl 128 84
SQMCls 79 56
EPT (taxa) 17 7
%EPT (taxa) 65 41
‘Tolerant' taxa ‘Moderately sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 83 Macroinvertebrate fauna of the Punehu Stream: summer SEM survey
sampled on 7 February 2008

Site Number 1 2
Taxa list Site Code et [ pnHoo0200 PNH000900
Sample Number FWB08055 FWB08056
NEMERTEA 3 C
NEMATODA 3 R
ANNELIDA Oligochaeta 1 XA
MOLLUSCA Ferrissia 3 R
Potamopyrgus 4 R C
CRUSTACEA Isopoda 5 R
EPHEMEROPTERA Nesameletus VA
Coloburiscus A
Deleatidium XA R
Austroclima A R
PLECOPTERA Stenoperia R
Megaleptoperia A
Zelandoperia C
COLEOPTERA Hydraenidae A
Elmidae 6 VA VA
MEGALOPTERA Archichauliodes 7 A C
TRICHOPTERA Aoteapsyche 4 VA C
Hydrobiosis 5 A C
Neurochorema 6 R
Costachorema 7 C R
Oxyethira 2 R A
Beraeoptera C
Pycnocentrodes VA C
Olinga A
Helicopsyche C
DIPTERA Aphrophila 5 C A
Eriopterini 5 C
Tanypodinae 5 R
Maoridiamesa 3 A R
Orthocladiinae 2 A VA
Tanytarsini 3 R A
Chironomus 1 R
Austrosimulium 3 C
Empididae 3 A
Muscidae 3 R
Tabanidae 3 R
Ephydridae 4
Tanyderidae 4
No of taxa 27 25
MCl 122 81
SQMCls 7.0 2.1
EPT (taxa) 15 6
%EPT (taxa) 56 24
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 84 Macroinvertebrate fauna of the Patea River: SEM survey sampled on 28 October 2007

Site Number 1 2 3
Taxa list Site Code S'ZI;L PAT000200 PAT000315 PAT000360
Sample Number FWB07300 FWB07301 FWB07304
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 R
ANNELIDA Oligochaeta 1 C A
MOLLUSCA Potamopyrgus 4 R A
CRUSTACEA Ostracoda 1 R
Paracalliope 5 R
EPHEMEROPTERA Ameletopsis R
Ichthybotus R
Nesameletus R R
Coloburiscus VA VA A
Deleatidium XA XA VA
Austroclima R C C
PLECOPTERA Stenoperla C
Austroperla C
Megaleptoperia C
Zelandoperia A C
Zelandobius 5 A R C
Acroperia 5 C C R
COLEOPTERA Hydraenidae e | c c R
Hydrophilidae 5 R
Elmidae 6 C A VA
MEGALOPTERA Archichauliodes 7 R A A
TRICHOPTERA Orthopsyche e | A
Aoteapsyche 4 A A
Hydrobiosis 5 R - A
Psilochorema 6 R
Neurochorema 6 R R
Costachorema 7 R C R
Hydrobiosella R
Pycnocentria R
Beraeoptera VA C R
Pycnocentrodes 5 - A A
Confluens 5 C R
Zelolessica 7 R
Olinga C R
Helicopsyche A
DIPTERA Aphrophila 5 A A A
Eriopterini 5 - R
Tanypodinae 5 - R R
Maoridiamesa 3 R C VA
Orthocladiinae 2 C A A
Tanytarsini 3 - C C
Austrosimulium 3 - C C
Empididae 3 - R C
Muscidae 3 - R
Psychodidae 1 - R
Syrphidae 1
No of taxa 29 29 28
MCl 141 108 94
SQMCls 77 72 52
EPT (taxa) 22 15 11
%EPT (taxa) 76 52 39
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 85 Macroinvertebrate fauna of the Patea River: summer SEM survey sampled on
8 February 2008
Site Number 1 2 3
Taxa list Site Code slcwfrle PAT000200 PAT000315 PAT000360
Sample Number FWB08065 FWB08066 FWB08071
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 A
ANNELIDA Oligochaeta 1 A XA
MOLLUSCA Potamopyrgus 4 R R A
CRUSTACEA Ostracoda 1 R
Paracalliope 5 A
EPHEMEROPTERA Ameletopsis R
Nesameletus C C
Coloburiscus VA VA R
Deleatidium XA XA R
Austroclima R C C
PLECOPTERA Stenoperla R
Austroperla R
Megaleptoperia A
Zelandoperia A
Zelandobius 5 C
Acroperla 5 R
COLEOPTERA Hydraenidae C A R
Elmidae | 6 | A VA A
Ptilodactylidae R
MEGALOPTERA Archichauliodes c A A
TRICHOPTERA Orthopsyche A
Aoteapsyche 4 R XA VA
Hydrobiosis 5 C A A
Psilochorema 6 R
Neurochorema 6 C
Costachorema 7 R C R
Hydrobiosella A
Oxyethira R A
Beraeoptera C
Pycnocentria 7 R
Pycnocentrodes 5 R C
Olinga R R
Helicopsyche C
Triplectides 5 R
DIPTERA Aphraphila 5 A A C
Eriopterini 5 R
Tanypodinae 5 C
Maoridiamesa 3 A A
Orthocladiinae 2 A A XA
Tanytarsini 3 A A
Austrosimulium 3 R A A
Empididae 3 R C
Muscidae 3 R A
Ephydridae 4 R
No of taxa 28 27 25
MCI 135 106 90
SQMCls 76 58 22
EPT (taxa) 20 13 8
%EPT (taxa) 71 48 32
‘Tolerant' taxa ‘Moderately sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 86 Macroinvertebrate fauna of the Mangaehu River: spring
SEM survey sampled on 28 October 2007

Site Number 1
Taxa list Site Code sh::rle MGH000950
Sample Number FWB07307
PLATYHELMINTHES Cura 3
NEMERTEA 3 R
ANNELIDA Oligochaeta 1 R
MOLLUSCA Potamopyrgus 4 C
EPHEMEROPTERA Coloburiscus 7 R
Deleatidium 8 C
Austroclima 7 A
Zephlebia group 7 A
PLECOPTERA Zelandobius 5 C
Acroperia 5 C
COLEOPTERA Elmidae 6 C
MEGALOPTERA Archichauliodes 7 R
TRICHOPTERA Aoteapsyche 4 C
Hydrobiosis 5 C
Costachorema 7 A
Pycnocentria 7 R
Pycnocentrodes 5 VA
DIPTERA Aphrophila 5 VA
Maoridiamesa 3 VA
Orthocladiinae 2 A
Tanytarsini 3 C
Austrosimulium 3 R
Empididae 3 R
No of taxa 23
mcl 96
SQMCls 47
EPT (taxa) 11
%EPT (taxa) 48
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C=Common

A = Abundant VA =Very Abundant XA = Extremely Abundant




Table 87  Macroinvertebrate fauna of the Mangaehu River: summer SEM
survey 8 February 2008

Site Number 1
Taxa list Site Code sl\élfrle MGH000950
Sample Number FWB08074
PLATYHELMINTHES Cura 3 R
ANNELIDA Oligochaeta 1 R
MOLLUSCA Latia 5 C
Potamopyrgus 4 VA
CRUSTACEA Paranephrops 5 R
EPHEMEROPTERA Coloburiscus 7 C
Deleatidium 8 R
Mauiulus 5 A
Zephlebia group 7 C
COLEOPTERA Elmidae 6 C
MEGALOPTERA Archichauliodes 7 C
TRICHOPTERA Aoteapsyche 4 A
Hydrobiosis 5 A
Oxyethira 2 R
Pycnocentria 7 R
Pycnocentrodes 5 A
DIPTERA Aphrophila 5 C
Maoridiamesa 3 R
Orthocladiinae 2 A
Tanytarsini 3 A
Harrisius 6 R
Austrosimulium 3 R
Empididae 3 R
No of taxa 23
MCI 92
SQMCls 43
EPT (taxa) 9
%EPT (taxa) 39
‘Tolerant’ taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R=Rare C=Common A =Abundant VA =Very Abundant XA =Extremely Abundant



Table 88 Macroinvertebrate fauna of the Waingongoro River: spring SEM survey sampled on 6 November 2007

Site Number 1 2 3 4 5 6
Taxa list Site Code sncl:lgrle WGG000115 | WGG000150 | WGG000500 | WGG000665 | WGG000895 | WGG000995
Sample Number FWB07366 FWB07367 FWB07368 FWB07371 FWB07372 FWB07373
PLATYHELMINTHES Neppia 6 R R - - -
NEMATODA 3 - - - - R R
ANNELIDA Oligochaeta 1 R C C A A
Lumbricidae 5 - R - A R
MOLLUSCA Latia 5 - - - C
Potamopyrgus 4 - R R R VA A
CRUSTACEA Ostracoda 1 - - - R
Paracalliope 5 - R -
Talitridae 5 - - - R
Paratya 3 - - - C
Paranephrops 5 - R -
EPHEMEROPTERA Nesameletus R A - - -
Coloburiscus XA XA R R - -
Deleatidium XA XA XA VA VA VA
Mauiulus - C R
Austroclima C C R R
Zephlebia group - R
PLECOPTERA Stenoperia - - -
Austroperla - - -
Megaleptoperla A -
Zelandoperia VA - -
Zelandobius R A A C C
Zelandobius illiesi C R C - -
Spaniocerca R -
COLEOPTERA Hydraenidae A R - -
Elmidae A VA VA XA VA
MEGALOPTERA Archichauliodes A C R C -
TRICHOPTERA Orthopsyche - - -
Aoteapsyche A A A VA A
Hydrobiosis C A C A A
Psilochorema - - -
Neurochorema - - - R
Costachorema R C C C R
Hydrobiosella R - -
Oxyethira - R
Pycnocentria - C R
Beraeoptera VA R - -
Pycnocentrodes C A C XA XA
Confluens 5 C R - - - -
Zelolessica VA R - - - -
Olinga A A - -
Helicopsyche VA C - -
Alloecentrella R - - -
DIPTERA Aphrophila 5 VA A C C R R
Eriopterini 5 C C C R - -
Hexatomini 5 - - - R
Maoridiamesa 3 C VA XA A XA
Orthocladiinae 2 C C VA VA C XA
Tanytarsini 3 - C C R C
Ceratopogonidae 3 R - - -
Austrosimulium 3 - C C R R
Empididae 3 R R R R - -
Muscidae 3 C - - -
Tabanidae 3 - - R
ACARINA 5 - R -
No of taxa 38 28 26 25 20 22
McCI 127 129 101 89 95 93
SQMCls 75 75 6.2 39 5.3 38
EPT (taxa) 26 19 10 1 8 10
%EPT (taxa) 68 68 38 44 40 45
‘Tolerant’ taxa | ‘Moderately sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 89 Macroinvertebrate fauna of the Waingongoro River: Summer SEM survey sampled on 27 March 2009

Site Number 1 2 3 4 5 6
Taxa list Site Code sh:t():rle WGG000115 | WGG000150 | WGG000500 | WGG000665 | WGG000895 | WGG000995
Sample Number FWB08188 | FWB08189 | FWB08190 | FWB08195 | FWB08196 | FWB08197
PLATYHELMINTHES Cura 8 - - R C
NEMERTEA 3 - A A A R
NEMATODA 8 - R R -
ANNELIDA Oligochaeta 1 - C A A XA
Lumbricidae 5 - - - R R
MOLLUSCA Latia 5 - - - C R
Potamopyrgus 4 - R A - XA VA
Physa 3 - - R -
CRUSTACEA Ostracoda 1 - - R -
Paracalliope 5 - R R -
Talitridae 5 - - - R
EPHEMEROPTERA Nesameletus A VA R -
Coloburiscus VA VA C -
Deleatidium VA XA R -
Austroclima 7 A A A C R -
Zephilebia group 7 - R - - -
PLECOPTERA Stenoperia - R - - -
Austroperia R R - -
Megaleptoperia C - - - -
Zelandoperla XA C -
Taraperia C - - - -
COLEOPTERA Hydraenidae A A R -
Hydrophilidae 5 VA VA XA VA XA A
MEGALOPTERA Archichauliodes 7 R A A C C -
TRICHOPTERA Orthopsyche 9| w - - - -
Aoteapsyche 4 A VA XA XA XA VA
Hydrobiosis 5 C C A C A R
Neurochorema 6 - R - - C R
Costachorema 7 - R R -
Oxyethira 2 - A R R R
Pycnocentria 7 C C - C
Beraeoptera - A VA A -
Pycnocentrodes 5 A A A R VA C
Confluens 5 C C - -
Zelolessica 7 A R -
Olinga C C - -
Helicopsyche R C - -
DIPTERA Aphrophila 5 VA A A A VA A
Eriopterini 5 - C R - -
Maoridiamesa 3 - C A -
Orthocladiinae 2 A C VA A VA VA
Tanytarsini 3 A A VA A
Austrosimulium 3 - A C C R
Empididae 8 C - C R -
Muscidae 3 R - R - R C
Tabanidae 3 - - - R
Ephydridae 4 - R - - C
Tanyderidae 4 - R - -
Syrphidae 1
No of taxa 25 25 28 21 22 17
McCI 136 134 96 77 85 78
SQMCls 72 7.3 47 41 44 2.1
EPT (taxa) 18 18 9 5 6 4
%EPT (taxa) 72 72 32 24 27 24
‘Tolerant’ taxa ‘Moderately sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 90 Macroinvertebrate fauna of the Mangawhero Stream: spring SEM survey
sampled on 31 October 2007

Site Number 1 2
Taxa list Site Code s'\élgle MWH000380 MWH000490
Sample Number FWB07334 FWB07335
COELENTERATA 3 R
NEMATODA 3
ANNELIDA Oligochaeta 1 R VA
MOLLUSCA Potamopyrgus 4 C
CRUSTACEA Ostracoda 1 A
Paracalliope 5 A VA
EPHEMEROPTERA Deleatidium 8 R
Austroclima 7 VA R
PLECOPTERA Zelandobius 5 R R
Acroperla 5 R
COLEOPTERA Elmidae 6 R C
TRICHOPTERA Aoteapsyche 4 A A
Hydrobiosis 5 C A
Oxyethira 2 C R
DIPTERA Aphrophila 5 A A
Tanypodinae 5 R
Maoridiamesa 3 A VA
Orthocladiinae 2 A XA
Tanytarsini 3 C
Austrosimulium 3 R C
No of taxa 13 19
mcl 78 81
SQMCls 5.3 26
EPT (taxa) 5 7
%EPT (taxa) 38 37
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C=Common  A=Abundant VA =Very Abundant XA = Extremely Abundant



Table 91  Macroinvertebrate fauna of the Mangawhero Stream: summer SEM survey
sampled on 20 March 2008

Site Number 1 2
Taxa list Site Code slzlgle MWH000380 MWH000490
Sample Number FWB08168 FWB08171
COELENTERATA 3 R
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 C
ANNELIDA Oligochaeta 1 A A
MOLLUSCA Ferrissia 3 R
Potamopyrgus 4 A A
Physa 3 VA
CRUSTACEA Cladocera 5 A
Ostracoda 1 XA XA
Paracalliope 5 XA XA
Paranephrops 5 R
EPHEMEROPTERA Austroclima 7 VA
Zephlebia group 7 C
ODONATA Xanthocnemis 4 R
COLEOPTERA Elmidae 6 R R
Staphylinidae 5 R
HEMIPTERA Microvelia 3 R
TRICHOPTERA Aoteapsyche 4 A R
Polyplectropus 6 A
Hydrobiosis 5 C
Oxyethira 2 A C
Paroxyethira 2 R R
Oecetis 4 R
DIPTERA Aphrophila 5
Tanypodinae 5 C
Orthocladiinae 2 A VA
Chironomus 1 R C
Corynoneura 3 R R
Austrosimulium 3 A C
Empididae 3 R
No of taxa 23 19
MCl 76 64
SQMCls 34 29
EPT (taxa) 5 2
%EPT (taxa) 22 1
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ tax

R =Rare C=Common  A=Abundant VA =Very Abundant XA = Extremely Abundant



Table 92  Macroinvertebrate fauna of the Huatoki Stream: spring SEM survey sampled on
31 October 2007

Site Number 1 2 3
Taxa list Site Code s'\élgle HTK000350 HTK000425 HRK000745
Sample Number FWB07331 FWB08332 FWB07333
COELENTERATA 3 C
NEMATODA 3 R
ANNELIDA Oligochaeta 1 VA VA
MOLLUSCA Latia 5 R R R
Potamopyrgus 4 VA
CRUSTACEA Copepoda 5 R
Ostracoda 1 R
Paratya 3 R
EPHEMEROPTERA Nesameletus 9 C R
Coloburiscus 7 C C
Deleatidium 8 R R
Mauiulus 5 C R
Austroclima 7 C R
Zephlebia group 7 VA VA R
PLECOPTERA Zelandoperla 8 R R
Zelandobius 5 VA A
Acroperla 5 R
COLEOPTERA Hydraenidae 8 R
Elmidae 6 A VA A
Ptilodactylidae 8 R
MEGALOPTERA Archichauliodes 7 C A R
TRICHOPTERA Aoteapsyche 4 VA A
Polyplectropus 6 R
Hydrobiosis 5 A C
Costachorema 7 A C
Pycnocentrodes 5 R A A
Triplectides 5 R
DIPTERA Aphrophila 5 C C R
Eriopterini 5 R
Maoridiamesa 3 C
Orthocladiinae 2 VA A C
Tanytarsini 3 R R R
Ceratopogonidae 3 R
Austrosimulium 3 R A C
Empididae 3 R
Tanyderidae 4 C
No of taxa 23 27 19
MCl 103 107 86
SQMCls 46 47 32
EPT (taxa) 12 13 5
%EPT (taxa) 52 48 26
‘Tolerant' taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 93  Macroinvertebrate fauna of the Huatoki Stream: summer SEM survey sampled on
21 February 2008
Site Number 1 2 3
Taxa list Site Code slzlgle HTK000350 HTK000425 HTK000745
Sample Number FWB08125 FWB08126 FWB08127
COELENTERATA 3 R
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 C C C
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 A VA VA
Lumbricidae 5 R
MOLLUSCA Latia 5 A A C
Potamopyrgus 4 VA A XA
Sphaeriidae 3 R
CRUSTACEA Ostracoda 1 R
Paranephrops 5 R
EPHEMEROPTERA Nesameletus 9 C R
Coloburiscus 7 VA VA
Mauiulus 5 R
Austroclima 7 VA A
Zephlebia group 7 VA A R
PLECOPTERA Zelandobius 5 C
COLEOPTERA Elmidae 6 VA VA A
Staphylinidae 5 R
Ptilodactylidae 8 C C
MEGALOPTERA Archichauliodes 7 C C R
TRICHOPTERA Aoteapsyche 4 XA VA
Polyplectropus 6 R R
Hydrobiosis 5 VA C
Neurochorema 6 C
Costachorema 7 R R
Oxyethira 2 R R R
Pycnocentrodes 5 C A R
Triplectides 5 R R R
DIPTERA Aphrophila 5 VA C
Maoridiamesa 3 C
Orthocladiinae 2 XA C R
Tanytarsini 3 XA C
Chironomus 1 R
Harrisius 6 R
Austrosimulium 3 C A R
Empididae 3 C R
Muscidae 3 A
Psychodidae 1 C
Ephydridae 4
Tanyderidae 4 R R R
No of taxa 31 26 22
MCl 94 97 76
SQMCls 39 4.7 36
EPT (taxa) 11 10 5
%EPT (taxa) 35 38 23
‘Tolerant' taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 94  Macroinvertebrate fauna of the Kaupokonui River: spring SEM survey sampled on 1 November 2007

Site Number 1 2 3 4 5
Taxa list Site Code oIc! | kPKoD0250 | KPK0O0S00 | KPKOD0G60 | KPK000B80 | KPK0003%0
Sample Number FWB07342 | FWB07343 | FWB000346 | FWB000349 | FWB000344
NEMERTEA 8 R
NEMATODA 8 R R
ANNELIDA Oligochaeta 1 R C C VA
Lumbricidae 5 R C R
MOLLUSCA Potamopyrgus 4 R C C C
EPHEMEROPTERA Ameletopsis R
Nesameletus A C
Coloburiscus XA XA A
Deleatidium XA XA XA A VA
Austroclima C R C
PLECOPTERA Stenoperia R
Megaleptoperia A R
Zelandoperia A A R
Zelandobius C C R
Acroperla R C
COLEOPTERA Hydraenidae C C
Elmidae A VA XA XA VA
MEGALOPTERA Archichauliodes R A C C R
TRICHOPTERA Aoteapsyche A A A VA VA
Hydrobiosis R R C C A
Psilochorema R R
Plectrocnemia R R R
Costachorema C C R R C
Hydrobiosella R
Oxyethira R
Beraeoptera VA VA A
Pycnocentrodes A VA VA C C
Olinga VA A R
Helicopsyche A
DIPTERA Aphrophila 5 VA A R C C
Eriopterini 5 C C C
Tanypodinae 5 R
Maoridiamesa 3 R C C XA XA
Orthocladiinae 2 R C VA
Tanytarsini 3 R A C
Austrosimulium 3 R - R
Empididae 3 R R
No of taxa 28 27 23 15 19
mcl 133 116 114 91 87
SQMCls 74 71 6.7 45 37
EPT (taxa) 19 16 13 5 7
%EPT (taxa) 68 59 57 33 37
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 95 Macroinvertebrate fauna of the Kaupokonui River: summer survey sampled on 19 February 2008

Site Number 1 2 3 4 5
Taxa list Site Code slgc?rle KPK000250 | KPK000500 | KPK000660 | KPK000880 | KPK000990
Sample Number FWB08102 | FWB08103 | FWB08108 | FWB08111 | FWB08106
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 C C A
ANNELIDA Oligochaeta 1 A C XA A
Lumbricidae 5 R R c
MOLLUSCA Potamopyrgus 4 R R C VA A
Gyraulus 8 R
Physa 3 R
EPHEMEROPTERA Ichthybotus R
Nesameletus VA VA
Coloburiscus VA VA R
Deleatidium XA XA A
Austroclima C C C R R
PLECOPTERA Stenoperla R R R
Austroperla R
Megaleptoperla A R
Zelandoperia A R
Spaniocerca R
COLEOPTERA Hydraenidae C C R
Hydrophilidae 5) R
Elmidae 6 VA XA XA VA VA
HEMIPTERA Saldula 5 - R
MEGALOPTERA Archichauliodes 7 A VA A C C
TRICHOPTERA Aoteapsyche 4 VA XA VA XA XA
Plectrocnemia - R
Hydrobiosis 5 A C C C A
Psilochorema 6 R R
Neurochorema 6 R R
Costachorema 7 R R R R
Oxyethira 2 R R R R C
Pycnocentria 7 R
Beraeoptera VA VA C -
Pycnocentrodes C VA A R
Olinga XA A -
LEPIDOPTERA Hygraula 4
DIPTERA Aphrophila 5 VA VA A C R
Eriopterini 5 C A C
Hexatomini 5 R
Tanypodinae 5 R
Maoridiamesa 3 R C C
Orthocladiinae 2 C A VA VA XA
Tanytarsini 3 C R R C
Austrosimulium 3 R R R
Muscidae 3 R R
Tabanidae 3
Tanyderidae 4
No of taxa 30 30 24 20 20
McCI 128 17 102 81 85
SQMCls 77 6.2 5.2 29 33
EPT (taxa) 19 16 9 5 5
%EPT (taxa) 63 53 38 25 25
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 96  Macroinvertebrate fauna of the Katikara Stream: spring SEM survey

sampled on 29 October 2007

Site Number 1 2
Taxa list Site Code et [ «rkoootso KTK000248
Sample Number FWB07313 FWB07314
ANNELIDA Oligochaeta 1 VA
MOLLUSCA Potamopyrgus A
EPHEMEROPTERA Ameletopsis C
Nesameletus A
Coloburiscus A C
Deleatidium VA C
Austroclima VA A
Acanthophlebia cruentata R
PLECOPTERA Stenaperla R
Austroperia R
Zelandoperia C R
Zelandobius VA R
Acroperla R
COLEOPTERA Hydrophilidae
Elmidae XA
Ptilodactylidae C
MEGALOPTERA Archichauliodes c
TRICHOPTERA Orthopsyche C
Aoteapsyche 4 VA
Hydrobiosis 5 A
Psilochorema 6 R
Neurochorema 6 R
Costachorema 7 C R
Hydrobiosella C R
Beraeoptera R
Pycnocentrodes 5 VA
Zelolessica 7 R
Helicopsyche R
Alloecentrelia - R
DIPTERA Aphrophila 5 R C
Eriopterini 5 R
Maoridiamesa 3 C
Orthocladiinae 2 C A
Tanytarsini 3 C C
Austrosimulium 3 C
Tanyderidae 4 R
No of taxa 24 24
mcl 141 108
SQMCls 6.8 5.0
EPT (taxa) 18 13
%EPT (taxa) 75 54
‘Tolerant' taxa ‘Moderately sensitive’ taxa

R =Rare C = Common A = Abundant VA = Very Abundant

XA = Extremely Abundant



Table 97  Macroinvertebrate fauna of the Katikara Stream: summer SEM survey
sampled on 21 February 2008
Site Number 1 2
Taxa list Site Code et [ Krkoootso KTK000248
Sample Number FWB08128 FWB08129
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 C
NEMATODA 3 R
ANNELIDA Oligochaeta 1 R A
Lumbricidae 5 R
MOLLUSCA Latia 5 A
Potamopyrgus 4 XA
EPHEMEROPTERA Ameletopsis A
Nesameletus A
Coloburiscus A C
Deleatidium VA C
Austroclima A C
Acanthophlebia cruentata R
PLECOPTERA Stenoperla C
Austroperla C R
Zelandoperla R
Zelandobius A
Taraperla R R
Spaniocerca R
COLEOPTERA Hydraenidae C
Hydrophilidae 5 R
Elmidae 6 VA XA
Ptilodactylidae A
MEGALOPTERA Archichauliodes R A
TRICHOPTERA Orthopsyche C
Aoteapsyche 4 XA
Hydrobiosis 5 R A
Psilochorema 6 C
Neurochorema 6 R R
Hydrobiosella - A
Pycnocentria 7 R
Pycnocentrodes 5 VA
Zelolessica 7 C
Alloecentrella - R
Triplectides 5 R
DIPTERA Aphrophila 5 R C
Hexatomini 5 R
Tanypodinae 5 R
Orthocladiinae 2 A VA
Tanytarsini 3 C
Harrisius 6 R
Austrosimulium 3 C
Empididae 3 R
No of taxa 32 23
McCI 136 102
SQMCls 71 46
EPT (taxa) 21 9
%EPT (taxa) 66 39
‘Tolerant' taxa ‘Moderately sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 98  Macroinvertebrate fauna of the Kapoaiaia Stream: spring SEM survey sampled on
29 October 2007

Site Number 1 2 3
Taxa list Site Code sl\:gle KPA000250 KPA000700 KPA000950
Sample Number FWB07310 FWB07311 FWB07312
PLATYHELMINTHES Cura 3
NEMATODA 3 R
ANNELIDA Oligochaeta 1 A A
MOLLUSCA Potamopyrgus 4 R R C
EPHEMEROPTERA Nesameletus 9 C
Coloburiscus 7 XA R R
Deleatidium 8 XA R
Austroclima 7 A R
PLECOPTERA Megaleptoperia 9 R
Zelandoperla 8 A
Zelandobius 5 C
Acroperla 5 C C R
COLEOPTERA Hydraenidae 8 C
Elmidae 6 A A VA
MEGALOPTERA Archichauliodes 7 C C C
TRICHOPTERA Aoteapsyche 4 A R A
Hydrobiosis 5 C A A
Costachorema 7 A C C
Oxyethira 2 R
Pycnocentrodes 5 A R
Confluens 5 R
DIPTERA Aphrophila 5 A A C
Eriopterini 5 C
Tanypodinae 5 R
Maoridiamesa 3 A VA VA
Orthocladiinae 2 A A A
Tanytarsini 3 C A
Austrosimulium 3 A A
Empididae 3 R
Muscidae 3 C
No of taxa 25 17 20
MCl 109 89 90
SQMCls 74 36 4.1
EPT (taxa) 13 6 9
%EPT (taxa) 52 35 45
‘Tolerant' taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 99 Macroinvertebrate fauna of the Kapoaiaia Stream: summer SEM survey sampled on
21 February 2008
Site Number 1 2 3
Taxa list Site Code sl\:gle KPA000250 KPA000700 KPA000950
Sample Number FWB08130 FWB08131 FWB08132
PLATYHELMINTHES Cura 3 R R R
NEMERTEA 3 C
NEMATODA 3 R
NEMATOMORPHA 3 R
ANNELIDA Oligochaeta 1 A VA VA
Lumbricidae 5 C
MOLLUSCA Potamopyrgus 4 A VA
CRUSTACEA Paracalliope 5 R
EPHEMEROPTERA Nesameletus 9 R
Coloburiscus 7 A
Deleatidium 8 A
Austroclima 7 A R
Zephlebia group 7 R
PLECOPTERA Megaleptoperia 9 R
Zelandoperla 8 R
COLEOPTERA Hydraenidae 8 C
Elmidae 6 XA VA VA
MEGALOPTERA Archichauliodes 7 A C C
TRICHOPTERA Aoteapsyche 4 XA VA VA
Hydrobiosis 5 A C A
Costachorema 7 A R
Oxyethira 2 C A
Pycnocentrodes 5 C R C
Confluens 5 R
Olinga 9 R
DIPTERA Aphrophila 5 VA C A
Eriopterini 5 C
Tanypodinae 5 R
Maoridiamesa 3 VA C
Orthocladiinae 2 XA VA XA
Tanytarsini 3 R R C
Austrosimulium 3 C R
Empididae 3 R C R
Muscidae 3 C A A
Tabanidae 3 C
No of taxa 30 16 19
MCl 109 78 78
SQMCls 42 33 29
EPT (taxa) 13 4 4
%EPT (taxa) 43 25 21
‘Tolerant' taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa
R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 100 Macroinvertebrate fauna of the Kurapete Stream in relation to the spring
SEM sampled on 30 October 2007

Site Number 1 2
Taxa list Site Code slzlgle KRP000300 KRP000660
Sample Number FWB07318 FWB07319
PLATYHELMINTHES Cura 3 R
NEMERTEA 3 R R
NEMATODA 3 R
ANNELIDA Oligochaeta 1 VA VA
Lumbricidae 5 R
MOLLUSCA Ferrissia 3 R R
Potamopyrgus 4 A A
CRUSTACEA Paraleptamphopus 5 R R
Paranephrops 5 R
EPHEMEROPTERA Coloburiscus 7 R
Deleatidium 8 C
Austroclima 7 VA C
Zephlebia group 7 VA A
PLECOPTERA Zelandobius 5 C A
Acroperla 5 C C
COLEOPTERA Elmidae 6 VA A
Ptilodactylidae 8 R R
MEGALOPTERA Archichauliodes 7 A A
TRICHOPTERA Orthopsyche 9 R R
Aoteapsyche 4 C A
Hydrobiosis 5 C A
Costachorema 7 R R
Oxyethira 2 R R
Pycnocentrodes 5 R
Triplectides 5 R
DIPTERA Aphrophila 5 VA A
Eriopterini 5
Hexatomini 5
Tanypodinae 5
Maoridiamesa 3 A
Orthocladiinae 2 A VA
Tanytarsini 3 R
Austrosimulium 3 C XA
Empididae 3 R C
Muscidae 3
Psychodidae 1 R
No of taxa 29 28
MCl 95 93
SQMCls 5.1 341
EPT (taxa) 10 12
%EPT (taxa) 34 43
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 101 Macroinvertebrate fauna of the Kurapete Stream: summer SEM survey sampled
on 14 February 2008

Site Number 1 2
Taxa list Site Code shélgle KRP000300 KRP000660
Sample Number FWB08089 FWB08090
PLATYHELMINTHES Cura 3 A C
NEMERTEA 3 A
NEMATOMORPHA 3 R
ANNELIDA Oligochaeta 1 A VA
Lumbricidae 5 R
MOLLUSCA Ferrissia 3 R
Potamopyrgus 4 C VA
CRUSTACEA Paraleptamphopus 5 C
Talitridae 5 R
Paranephrops 5 R
EPHEMEROPTERA Coloburiscus 7 C
Deleatidium 8 R
Austroclima 7 A R
Zephlebia group 7 XA VA
PLECOPTERA Zelandobius 5 R
COLEOPTERA Elmidae 6 VA A
Ptilodactylidae 8 R R
MEGALOPTERA Archichauliodes 7 A C
TRICHOPTERA Aoteapsyche 4 A VA
Polyplectropus 6 R
Hydrobiosis 5 C C
Psilochorema 6 R
Neurochorema 6 C
Oxyethira 2 R VA
Pycnocentrodes 5 C
Triplectides 5 C R
DIPTERA Aphrophila 5 C A
Eriopterini 5 R
Tanypodinae 5 C
Orthocladiinae 2 C C
Tanytarsini 3 C
Harrisius 6 R
Austrosimulium 3 C A
Paradixa 4 R
Empididae 3 C
Muscidae 3 R
Tanyderidae 4 R R
No of taxa 26 27
MCI 96 90
SQMCls 6.3 38
EPT (taxa) 8 11
%EPT (taxa) 31 4
‘Tolerant’ taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 102 Macroinvertebrate fauna of the Waiokura Stream: spring SEM survey

sampled on 1 November 2007
Site Number 1 2
Taxa list Site Code s'\élgle WKR000500 WKR000700
Sample Number FWB07350 FWB07351
NEMERTEA 8 R R
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 A A
Lumbricidae 5 R
MOLLUSCA Potamopyrgus 4 C VA
CRUSTACEA Ostracoda 1 R
Paracalliope 5 R R
Paraleptamphopidae 5 R R
Paranephrops 5 R
EPHEMEROPTERA Coloburiscus 7 A C
Deleatidium 8 A C
Neozephlebia 7 R
Austroclima 7 VA VA
Zephlebia group 7 C A
PLECOPTERA Zelandobius 5 C R
COLEOPTERA Elmidae 6 XA VA
MEGALOPTERA Archichauliodes 7 A C
TRICHOPTERA Aoteapsyche 4 VA C
Ecnomidae/Psychomyiidae 6 C
Hydrobiosis 5 C C
Psilochorema 6 R R
Costachorema 7 R
Oxyethira 2 R
Pycnocentria 7 R
Pycnocentrodes 5 A C
DIPTERA Aphrophila 5 C
Eriopterini 5 R
Maoridiamesa 3 R C
Orthocladiinae 2 R R
Tanytarsini 3 R
Harrisius 6 R
Austrosimulium 3 R R
Empididae 3 R
Tanyderidae 4 R
No of taxa 28 26
MCl 94 97
SQMCls 58 54
EPT (taxa) 10 13
%EPT (taxa) 36 50
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 103 Macroinvertebrate fauna of the Waiokura Stream: summer SEM survey

sampled on 19 February 2008

Site Number 1 2
Taxa list Site Code s'\élgle WKR000500 WKR000700
Sample Number FWB08112 FWB08114
NEMERTEA 3
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 A C
MOLLUSCA Potamopyrgus 4 C C
CRUSTACEA Paracalliope 5 C
Paraleptamphopus 5 R R
Paranephrops 5 R
EPHEMEROPTERA Coloburiscus 7 R VA
Deleatidium 8 R
Austroclima 7 XA VA
Zephlebia group 7 C A
PLECOPTERA Zelandobius 5 R
COLEOPTERA Elmidae 6 XA VA
MEGALOPTERA Archichauliodes 7 A A
TRICHOPTERA Aoteapsyche 4 VA XA
Hydrobiosis 5 C C
Psilochorema 6 C R
Oxyethira 2 R R
Pycnocentrodes 5 VA R
Hudsonema 6 R
DIPTERA Aphrophila 5 R
Maoridiamesa 3 R
Orthocladiinae 2 VA C
Tanytarsini 3 R
Harrisius 6 R
Austrosimulium 3 C R
Empididae 3 R
Tanyderidae 4 R
No of taxa 22 23
McClI 88 96
SQMCls 58 5.0
EPT (taxa) 8 9
%EPT (taxa) 36 39
‘Tolerant' taxa ‘Moderately sensitive’ taxa | ‘Highly sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




Table 104 Macroinvertebrate fauna of the Tangahoe River SEM spring survey sampled on
4 December 2007

Site Number 1 2 3
Taxa list Site Code slglfrle TNHO000090 TNH000200 TNHO000515
Sample Number FWB07397 FWB07398 FWB07399
NEMERTEA 3 R
NEMATODA 3 R R
ANNELIDA Oligochaeta 1 A A VA
Lumbricidae 5 R
MOLLUSCA Latia 5 R
Potamopyrgus 4 VA A
CRUSTACEA Paracalliope 5 C
Paratya 3 R
Paranephrops 5 R
EPHEMEROPTERA Austronella 7 R
Ichthybotus 8 R
Coloburiscus 7 R R
Rallidens 9 R A
Deleatidium 8 XA VA R
Mauiulus 5
Austroclima 7 A VA C
Zephlebia group 7 A
PLECOPTERA Zelandoperla 8 R
Zelandobius 5 VA
Acroperla 5 C C
COLEOPTERA Hydraenidae 8 R
Hydrophilidae 5 R
Elmidae 6 A VA XA
Staphylinidae 5 R R
MEGALOPTERA Archichauliodes 7 R C R
TRICHOPTERA Aoteapsyche 4 A VA XA
Hydrobiosis 5 A A C
Psilochorema 6 R R
Costachorema 7 R R
Oxyethira 2 C A R
Pycnocentrodes 5 C
DIPTERA Aphrophila 5 A A
Eriopterini 5 R
Paralimnophila 6 R
Tanypodinae 5 C R
Maoridiamesa 3 R C VA
Orthocladiinae 2 C A VA
Tanytarsini 3 R C
Harrisius 6 R
Austrosimulium 3 A A VA
Empididae 3 R R
Tabanidae 3 R
Tanyderidae 4 R R
No of taxa 30 28 21
MCI 99 104 89
SQMCls 6.7 55 42
EPT (taxa) 10 15 8
%EPT (taxa) 33 54 38
‘Tolerant' taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa

R =Rare C =Common A = Abundant VA = Very Abundant XA = Extremely Abundant



Table 105  Macroinvertebrate fauna of the Tangahoe River: summer SEM survey sampled on
26 February 2008

Site Number 1 2 3
Taxa list Site Code sl\:frle TNH000090 TNH000200 TNHO000515
Sample Number FWB08148 FWB08149 FWB08150
NEMERTEA 3 R C R
NEMATODA 3 R
ANNELIDA Oligochaeta 1 R VA A
MOLLUSCA Latia 5 R
Potamopyrgus 4 XA VA VA
Physella 3 R
CRUSTACEA Ostracoda 1 R
Paracalliope 5 C C
Paranephrops 5 R
EPHEMEROPTERA Coloburiscus 7 C
Deleatidium 8 C C
Austronella 7 C
Austroclima 7 VA XA C
Zephlebia group 7 R A
PLECOPTERA Megaleptoperia 9 R
Zelandobius 5 R
Acroperla 5 R
COLEOPTERA Elmidae 6 A VA VA
Staphylinidae 5 R
Dytiscidae 5 C
MEGALOPTERA Archichauliodes 7 R C R
TRICHOPTERA Aoteapsyche 4 R VA XA
Hydrobiosis 5 R A C
Psilochorema 6 R
Oxyethira 2 C VA R
Paroxyethira 2 R R
Pycnocentrodes 5 R C C
Triplectides 5 R
DIPTERA Limonia 6 R
Aphrophila 5 R R
Eriopterini 5 R
Tanypodinae 5 C
Orthocladiinae 2 VA XA
Tanytarsini 3 R A C
Harrisius 6 R
Austrosimulium 3 VA A R
Empididae 3 R R
Tanyderidae 4 C
No of taxa 22 33 16
MCI 93 92 84
SQMCls 43 49 33
EPT (taxa) 9 10 4
%EPT (taxa) 4 30 25
‘Tolerant' taxa ‘Moderately sensitive’ taxa ‘Highly sensitive’ taxa
R =Rare C = Common A = Abundant VA = Very Abundant XA = Extremely Abundant




