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4. Results

4.1 Characterisation of channel types using catchment driver 

variables

Figure 2: Boxplots for a range of catchment driver variables. Boxes represent the first 

and third quartiles, vertical lines signify the upper and lower tenths, and asterisks 

indicate outliers.  

4.2 Ecological relevance of channel types

Non-metric multidimensional scaling (NMDS)

Macro-invertebrate samples were classified according to channel type and plotted in 

ordination space to determine if each channel type harbours a unique taxa distribution 

(Figure 3). Analysis of similarity (ANOSIM) revealed no overall difference in community 

structure between types (Global R = 0.15, P = 0.7). 

Assessing physical habitat in streams; do geomorphologists and 

invertebrates see eye to eye?
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Channel type Family Ind Val t Rank

Bedrock Haliplidae       33.3 2.10 39

Step-pool Taeniopterygidae 54.2 3.23 4

Step-pool Chironomidae 51.9 2.90 9

Step-pool Leptophlebiidae 42.9 2.23 34

Step-pool Perlodidae 30.5 2.44 24

Wandering Limoniidae 52.7 3.58 9
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Indicator species analysis (ISA)

Figure: 3: a) Two-dimensional non-metric multidimensional scaling ordination of study 

sites based on macro-invertebrate data. Channel types codes are step-pool, 

bedrock, plane-bed, plane-riffle,  pool-riffle and wandering, and b) macro-

invertebrate families in ordination space.

Table 1: Taxa that differed significantly in abundance between channel types in ISA 

(P <0.05), listed according to channel types where each was most common. 

5. Conclusions

 Highly defined boundaries between channel types do not occur based 

on catchment driver variables, apart from step-pool reaches. Boundaries 

between types are transitional in nature.  

 The majority of channel types (i.e. plane-bed and plane-riffle) do not 

have specialised fauna. However, step-pool, bedrock and wandering 

reaches harbour a distinct macroinvertebrate fauna.
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1. Introduction

Traditionally, the interactions between geomorphic character and aquatic 

biodiversity have been widely recognised, but poorly quantified (Orr et al. 

2008). However, the importance of this link has been reinforced in Europe 

by the WFD. To support implementation of the WFD, the Scottish 

Environment Protection Agency (SEPA) are using geomorphic typing as a 

conceptual basis on which to assess impacts of river engineering on 

stream ecosystems. SEPA have adapted the Montgomery and Buffington 

(1997) channel typology developed in the Pacific Northwest of the USA. 

Additional channel types have been added to accommodate field 

observations in the UK. The basic typology incorporates 11 channel types 

(Figure 1), but classes have been amalgamated into six groups based on 

geomorphic resistance and resilience. However, there has been limited 

work to determine the geomorphic validity of the proposed typology, and 

the overriding goal to assess whether channel types have a distinct 

invertebrate fauna has not been validated. 

2. Study aims

Quantify the links between physical habitat and invertebrate fauna at the 

reach scale via the use of a channel typology.

Sub-aims

 Determine whether catchment drivers produce discrete channel types.

 Identify whether geomorphic stream types harbour a distinct 

invertebrate fauna.

3. Methods

 67 study reaches were selected on 8 

river systems in Scotland (Plate 2). Most 

study reaches (39) were located in the 

upper River Dee catchment in 

Aberdeenshire.

 Channel types were mapped using an 

extended version of the Montgomery and 

Buffington (1997) typology. 

 Channel bed slope, geometry, velocity, 

water depth and grain size was 

measured

 Macro-invertebrate sample in spring 

and in autumn. 

 GIS was used to derive catchment 

drivers and investigate the tool’s 

predictive power at calculating channel 

types.  

Plate 2: Location of the river 

systems.

Plate 1: a) The Quoich Water, a tributary of the R. Dee, and b) the 

main stem of the River Dee.
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Figure 1: Channel types in the SEPA typology.
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