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Abstract

The application of conventional diversity models in streams has had limited success as

stream communities often fit outside the model assumptions. Of the plethora of
influences on stream macroinvertebrate diversity, productivity and disturbance
dominate. Yet there remains to be a consensus on the form of these relationships and
whether productivity and disturbance interact to predict diversity. Therefore, the aim
of this thesis was to the assess linkages between productivity, disturbance and
diversity in stream macroinvertebrate communities and further the understanding of
these links. | achieved this through multiple assessments throughout New Zealand
(NZ) and Spain between February 2007 and December 2009. | (i) assessed multivariate
models of productivity-disturbance-diversity within NZ streams and examined whether
canopy presence modulated these links and (ii) whether land-use affected these
relationships. | further assessed (iii) the productivity-diversity relationship in Spanish
streams and whether this was underpinned by specific periphyton-invertebrate
associations and (iv) if the relationship matched those of NZ and formed a global trend.
Finally, | experimentally examined (v) the influence of spatial scale on productivity- and
disturbance-diversity relationships. The prevailing premise throughout the thesis is
that diversity increased with increasing productivity and declined with increasing
disturbance, although the form of these links varied. There was no evidence of a
productivity-disturbance interaction throughout this thesis and these relationships
were not affected by land-use but were by canopy presence. Where relationships with
productivity lacked, | demonstrate this link may be underpinned by interactions
between invertebrates and specific forms of algae, as well as simply being a function of
the range of productivity assessed or even the spatial scale of assessment. In fact,
productivity setting the upper limit to richness may be a universal pattern in streams
with no evidence of productivity leading to greater competitive interactions despite
the wide ranges assessed. Overall, this thesis makes significant progress in clarifying
these relationships in streams. | provide further evidence suggesting the DEM does
not apply in stream communities and clearly demonstrate additive, rather than

interactive, effects of productivity and disturbance.
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