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AIM
To monitor possible changes in the composition of riparian vegetation along the Avon, Heathcote
and Styx Rivers, that may occur as a result of a reduction in the amount of riverbank vegetation
control carried out by the Christchurch City Council.
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INTRODUCTION
The aim of the riverbank maintenance carried out by the Christchurch City Council is to
"(i) Ensure that the storm water capacity of the river is retained, (ii) Maintain the river environment
in a state which meets acceptable aesthetic and environmental demands" (Drainage and Waste
Management Unit, 1991).
To determine whether these aims are being met, various monitoring programs have been initiated
and this one concentrates on the botanical component of the environment. The composition of
the vegetation along the river bank is of particular interest as maintenance regimes have changed
since this monitoring programme began.
The study includes sites on the Avon. Heathcote and Styx Rivers. There is a similar but more
extensive study being run concurrently for the Styx River (McCombs 1997b).

METHODS
Sites
Sites were chosen to correspond to sites being monitored in a riverbank photographic survey1
initiated by Dr Jim Robb and Andrew Nichols.
Nine sites were selected:
 Two along the Avon River (A 13, A19)
 Three along the Heathcote River (H7, H9, H20)
 Four along the Styx River (S9) and its tributaries (S7, S17, S19)
The location of each site is shown in Figure 1 and described in detail in Appendix 1.

' The photographic study is ongoing and photographs are filed in an album which is currently held at the
Parks Unit. Not all sites being photographed have been included in this study.

Botanical Data
At each site a quadrat was located on both sides of the stream or river. Each quadrat is 2.5 m long
and extends back 1 m from where the riverbank drops off noticeably. The position of these quadrats
is marked with 2 pegs (or sometimes 1), in the two corners furthest from the waterway. The
distance to landmarks was also noted.
Within each quadrat the other abundance of the species present was recorded, i.e. the percent of
the quadrat occupied by that species.
Six classes were defined:
1..............<5%
2..........5- 10%
3........11-25%
4........26-50%
5........51 -75%
6......76- 100%
Species near to each quadrat were also recorded, but are not included in any of the analysis done
for this report.

Survey Times
The initial fieldwork was carried out in September 1992. The same sites were resurveyed in
subsequent summers.
Survey dates were as follows:
16/09/92 to 25/09/92

referred to as

1992/93

10/03/94 to 5/04/94

referred to as

1993/94

27/01/95 to 10/02/95

referred to as

1994/95

11 /02/97 to 20/02/97

referred to as

1996/97

Photographs
Photographs were taken of each site. These assist in locating sites again, especially when pegs
may be difficult to find. They also give a visual impression and enable large changes in vegetation
composition to be seen (Figure 2, Figure 3).
The photographs are in an album that is currently held at the Parks Unit but they will probably
be shifted to the Water Services Unit in the near future.

Statistical Analysis
Some of the analysis was done on all of the sites and some was done using "pooled" sites, i.e.
combining left and right banks for each site.
The data for pooled sites used the table in Appendix 3 to derive the pooled abundance for each
species recorded.
Detrended correspondence analysis
The ordination technique known as "detrended correspondence analysis" (Decorana), which is
described in detail by Hill & Gauch (1980), was used to further examine the data. Decorana
groups sites with a similar composition together, and can be used to show gradients of sites and
species, based on floristic similarities, that generally correspond to major controlling factors in
the environment. Decorana was used to detect changes in overall floristics and species cover
during the study period.
Decorana was done on the non-pooled site data. Other data was overlaid onto the ordination
diagram to see if any patterns emerged that would aid in interpretation of the floristics.

RESULTS
The vascular plant species observed and their abundance, for each site and for each summer are
recorded in Appendix 2.
Number of species
The number of species per plot decreased over the course of the study (see Table 1).
A total of 115 different species were recorded over the 4 surveys with 44 of these occurring only
once2.
Table 1. The number of vascular plant species recorded at each site, each year.

2The exact number may vary because some plants were not able to be identified down to species level
because they did not have sufficient flowers/fruit to enable full identification to be made.

Ordination of Sites
Ordination is a matrix technique that organises data, using species abundance, so that "similar
entities are close by and dissimilar entities [are] far apart" (Gauch 1982, p 109). Decorana is one
of the more robust ordination techniques as it is less likely to be distorted by samples that have
very different species compositions (Hill and Gauch, 1980). The ordination of sites, using
Decorana, is shown in Figure 4.
Eigenvalues represent the variance accounted for by a particular axis. The eigenvalue for Axis
1=0.4576 and for Axis 2=0.3554.
The ordination diagram produced is then overlaid with summer in Figure 5, but the grouping
of sites shows no clear difference between summers.
Figure 6 shows another overlay of "summer" but only for the Avon River sites. The sites in
1992/93 are mostly further along both Axis 1 and Axis 2 than they are in 1996/97.
Figure 4. Ordination of sites using Decorana.
The first two or three numbers comprise the site number.
TL = true left quadrat TR = true right quadrat
1 = 1992/93

3 = 1994/95

2 = 1993/94

4 = 1996/97

e.g. H(TL1 refers to site H9, the quadrat on the true left, 1992/93 summer.

Figure 6. Overlay of summer onto ordination, showing Avon River sites only.

DISCUSSION
Large stretches of all three river banks have been modified by activities such as bankworks and
road construction (resulting in soil compaction). These provide a "waste places" type of
environment, i.e. modified soils, supporting short lived, weedy species.
This is reflected in the species list (approx. 3/4 exotic species) and also in the large number of
species recorded that occur quite infrequently (Appendix2). "Infrequent" species include those
that occur in a particular quadrat only once, those that only ever have an abundance of one and
those that are only recorded once altogether.
Number of Species
Over the course of the study the number of vascular plant species occurring at each site has
decreased significantly (Table 1, Table 2). Almost all of the sites have less species in 1996/97
than in 1992/93 with an overall decrease in number of species per plot of 26%. The largest drop
for an individual site was from 19 species to 10, recorded for site H9.
The number of native vascular species recorded at the sites has also decreased, although the
difference was not significant (Table3, Table 4). With time however, the natural processes of
succession should reverse this trend, as discussed for the recent study on the Styx River (McCombs
1997b).
Additional planting of native plant species to improve seed sources, as is already occurring in
many places, will facilitate this process. Planting species that provide food and habitat for birds
and insects would further enhance the natural regeneration capability of the river banks by
facilitating pollination and because the animals would also disperse seed.
Species Composition over Time
The overlay of "summer" onto the ordination of sites shows no clear pattern (Figure 5), except
for the Avon River sites (Figure 6).
The highly variable species composition of sites may help to explain the lack of clear quadrat
groupings over all of the sites with respect to time. The sites have changed composition, but not
in any consistent way.
Weed Species
Over the period of the study there has been an increase in the occurrences of great bindweed
(Table 5). This was also found in the recent study along the Styx River (McCombs 1997b).
Targeted control of great bindweed (also known as convolvulus) needs to be included (or perhaps
just increased) in the councils maintenance programs.
CONCLUSION
The vascular plant species composition of the riverbanks has changed over the course of this
study. However the only consistent change detectable so far is the number of species recorded
at each site, which has decreased.
With enough time the number of species should increase, but the process could be accelerated
by the planting of native species, especially species providing habitat for native birds and insects.

RECOMMENDATIONS
1.
Landscape Architects be specifically asked to include plant species that provide birds
with food in their planting designs to improve seed dispersal.
2.
Control of great bindweed be included (or increased) for maintenance contracts along
all three river banks.
3.
The same sites be reassessed in 5 years time, perhaps including a larger number of sites
for the Heathcote and Avon Rivers.
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