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Abstract Abundance and species composition of
benthic invertebrate communities were investigated
in two rivers of contrasting channel form, the Tukipo
and Waipawa, in the Southern Hawke's Bay, New
Zealand. Monthly collections between December
1995 and December 1996 yielded a total of 89 taxa
from the two sites; Deleatidium spp. numerically
dominating the braided Waipawa whereas
Pycnocentrodes spp., Pycnocentria funerea,
Aoteapsyche spp., and Elmidae were most common
in the constrained Tukipo. Although disturbance
frequency was similar between rivers, the streambed
substrates were smaller, and hence less stable in the
Waipawa. Number of taxa, total abundance, and
community composition changed through time in
both rivers. The Waipawa community changed least
throughout the year; perhaps because of greater
numbers of rare taxa at the Tukipo whereas greater
resilience of taxa and community dominance by the
mobile generalist Deleatidium spp. in the Waipawa
lead to greater constancy. At a broader taxonomic
scale, invertebrate communities of the Waipawa
were also more similar to communities in two South
Island braided rivers (Ashley and Rakaia) than the
Tukipo. Thus, although braided river communities
may show some similarities throughout New Zea-
land, the community of the constrained channel was
clearly different both in taxonomic composition and
temporal change of that composition.
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INTRODUCTION

Lotic environments can be highly dynamic systems
where environmental fluctuations dominate the con-
trol of invertebrate community composition
(Minshall 1988; Resh et al. 1988). Benthic commu-
nities are subject to constant change as a result of
disturbance events such as physico-chemical fluctua-
tions in flow, substrate movement, and temperature
(Resh et al. 1988; Hildrew & Giller 1994; Death &
Winterbourn 1995). Persistence of macroinverte-
brate communities within lotic systems will there-
fore depend on the ability of organisms to tolerate
or recolonise a constantly changing environment
(Mackay 1992; Hildrew & Giller 1994). Local
geomorphology will have a marked effect on distur-
bance characteristics by influencing temporal pat-
terns in flow; discharge magnitude and substrate
composition (Nakamura 1989; Scarsbrook &
Townsend 1993; Kronvang et al. 1998). Through this
effect on the frequency, intensity, and severity of
disturbance geomorphology can be expected to play
an important role in the temporal persistence of in-
vertebrate communities.

The wide gravel beds of braided rivers should act
as buffers to increased flows by dissipating the
increased discharge over a larger cross-sectional area
(Leopold et al. 1964; Richards 1982; Nakamura
1989). In contrast, constrained channels will focus
the full increase in stream power onto the bed
substrates (Carling 1983). However, slope, substrate
size, and composition will also differ between
braided and constrained channel morphologies, so
that although constrained channels may suffer
greater increases in stream power from increased
discharge, braided channels will often experience
more events where the streambed is disturbed.
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The effect of disturbance on stream communities
from increased discharge has been an area of inter-
est in stream ecology for a number of decades (Resh
et al. 1988). In New Zealand the effects of distur-
bance on invertebrate community composition of
South Island braided rivers has been relatively well
studied (e.g., Sagar 1986; Winterbourn 1987;
Scrimgeour et al. 1988; Scarsbrook & Townsend
1993; Death 1996). However, the effect of flow-re-
lated disturbance on the composition of invertebrate
communities of braided rivers in the North Island is
unknown. In this study we examine two rivers of the
southern Hawke's Bay which differ in channel mor-
phology, and hence are predicted to vary in distur-
bance regime. Based on our predictions of channel
form we suggest communities of the constrained
Tukipo Stream will change less often, but more dra-
matically than the braided Waipawa River, which
will have communities resilient to change. We also
compare these communities with those found in two
South Island braided rivers.

STUDY SITES

The two study sites were situated on the Tukipo
Stream, with a confined channel (12m wide) and the
Waipawa River, which has a braided channel (up to
150 m wide). Both sites are situated in tributaries of
the Tukituki River in the southern Hawke's Bay,
New Zealand (40°00'S, 176°20'E). The Waipawa
River originates high in the Ruahine Ranges (1325 m
a.s.l.), whereas the Tukipo has its origins within the
lower foothills (700 m a.s.l.); both have greywacke
fluvial deposit geology and run through a
predominantly pastoral land use. The region is
characterised by warm summers and mild winters,
with mean annual rainfall of 928 ± 260 mm (Site
969402, Ongaonga, Hawke's Bay Regional
Council).

The Tukipo Stream site was located at State High-
way 50 within a 15 m deep cutting of predominantly
soft mudstone deposits (Tukipo aquitard). Riparian
cover is minimal, but gorse (Ulex europeaus) and
willow trees (Salix sp.) are present along parts of the
riverbank. Sample riffle substrate comprised 10%
boulders (>26 cm), 15% large cobbles (12.1-26 cm),
40% small cobbles (6.1-12 cm), 30% gravels (0.2-
6 cm), and 5% sand/silt (<0.2 cm) (Hawke's Bay
Regional Council unpubl. data). The Waipawa River
site was situated off Wakarara Road, 5 km down
stream of the State Highway 50 Road Bridge. Over-
head cover within the study riffle was minimal,

although willow trees lined both banks of the river.
Substrate comprised 35% large cobbles, 30% small
cobbles, 30% gravels, and 5% sand/silt (Hawke's
Bay Regional Council unpubl. data). Spates are com-
mon but unpredictable throughout the year in both
rivers, although mid summer generally produces
lower flows (Fig. 1), particularly in the Waipawa.

METHODS

Sampling protocol
At each site, four 0.1 m2 Surber samples (300 |a,m
mesh) were collected monthly between 20 December
1995 and 20 December 1996 (excluding March).
Samples were collected from random points in one
riffle from each site and stored in 70% ethanol for
later sorting and identification. Individuals were
classified to the lowest possible taxon using the keys
of Winterbourn & Gregson (1989). Conductivity and
temperature were measured using an Orion 122
portable conductivity meter. Water samples were
collected, refrigerated, and taken back to the lab for
pH analysis using an Orion 250A pH meter. Wetted
channel width was measured halfway along the
sampled riffle. Discharge was assessed using flow
rate data collected daily from permanent flow
stations monitored by the Hawke's Bay Regional
Council on the Tukipo Stream (Site 23220 at State
Highway 50) and Waipawa River (10 km down
stream of State Highway 50 at Site 23217). Substrate
composition was assessed during an Instream Flow
Incremental Methodology (IFIM) survey at both
study sites by the Hawke's Bay Regional Council
(December 1997) and from grading curves of
substrate size (June 1980).

Algal biomass at the study sites was assessed by
extracting photosynthetic pigments (chlorophyll a
and phaeophytin) with 90% acetone for 24 h at 5°C
from five stones (mean diameter = 5 cm) collected
monthly between February and December 1996.
Total pigment concentration was calculated using the
formulae of Moss (1967a,b) and corrected for stone
surface area using the approach of Graham et al.
(1988). Mean monthly flow rate proceeding each
sampling occasion was used for correlation between
flow and periphyton biomass.

Measures of disturbance
On the basis of mean daily discharge collected
during the entire sampling period, we quantified
disturbance in three ways: (1) discharge variance; (2)
coefficient of variation of discharge using daily


