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The Result: Degraded Natural Aquatic & 
Riparian Habitats 

• No surprise in the effects of “dewatering” 

– Increased temperature, shift in flow regime 

– Changes in sediment supply and disturbance 

– Invasive species (plant, animal) 
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The Result: Novel Aquatic & Riparian 
Habitats 

• Same components as rivers and riparian areas 

– Water, plants, sediment, disturbance, insects, 
birds 

• But some key differences 

– Orientation, shape 

– Complete flow control 

– Disturbance type 

– Vegetation 

– Aquatic macro-invertebrates 

 

 

INTRODUCTION 



Rivers/Streams 
Canals/ditches 

A prevalence of canals and ditches 
STUDY REGION 



Major Questions 

• Are ditches similar to streams? 

– For the plants? 

– For the aquatic invertebrates? 

– For the growing season flow patterns? 

• Is there a regional component? 

• Are there geomorphic components? 

OBJECTIVES 



Lets play a game 

Canal? or Stream? 



Canal: Rolland Moore Park, Fort Collins 

Canal: Teds Place, Bellvue 

Stream: Lone Tree Creek, Greeley  



Willow Creek, Weld County New Mercer Canal, Fort Collins 

Larimer #2 Canal, Fort Collins Law Slough (canal), Severance 



Log Canyon Creek, Larimer County Pleasant Valley & Lake Canal 



A Lateral Ditch, Weld County Pleasant Valley & Lake Canal 

Larimer #2 Canal, Fort Collins Spring Creek, Fort Collins 

Spring Creek, Fort Collins 



Take away 

• Streams, rivers, canals and ditches can look 
SIMILAR or DIFFERENT 

• Do two channels that look a certain way have 
biological communities to match? 



Categorization & Mapping 

• Step 1: Map dominant cover 

• Step 2: Points along network 
proportional to cover ratio 

SITE SELECTION 



Study Site Locations 

STUDY REGION 

East West 

30% Woody Canopy 2% Woody Canopy 

GREELEY 

FORT COLLINS 



Landuse within 100m of sites 

West East 

STUDY REGION 



Field Site Design 

Surveyed 4,477 plots 

DESIGN & DATA 



• Kick Net Sampling 

– Use feet to disturb substrate upstream of net 

– Sweep net under vegetation hanging into water 

Data Collection- Benthos 
METHODS 



• Identify all species present 

Data Collection- Vegetation 
METHODS 



Data Collection - Hydrology 

• Data mining – USGS, CDSS, City of Fort Collins 

• Mean daily flow from 1999-2015 (most 
channels) 

• Caveat! Records are from the point of 
diversion, not at site 

• April 1 - September 30 

METHODS 



Hydrologic Metrics 

RESULTS-Hydrology 



Larimer and Weld –West Ditch  

Cache la Poudre–@ Fort Collins  
RESULTS-Hydrology 



Larimer #2 –West Ditch  

New Mercer –West Ditch  
RESULTS-Hydrology 



Time for Aquatic Macro-
invertebrates 



RESULTS-Benthos 

Diversity/Dominance 

• Most diverse – 1 canal site and 1 river site > 23 taxa 

• Most common – 2 midges, 1 mayfly, 2 crustaceans 

• All 6 major insect orders represented 

• 48 observed once 

207 collection representing 40 sites over 3 years 



Ephemeroptera, Plecoptera, Trichoptera  
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WEST EAST 

Species Richness  

RESULTS-Benthos 



Ephemeroptera, Plecoptera, Trichoptera  
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RESULTS-Benthos 



0        15km 

1.0 km 

RESULTS-Benthos 

Longitudinal Pattern of Aquatic insect 
tolerance 



0        15km 

Still high 
proportion 

1.5 km 

Longitudinal Pattern of Aquatic insect 
tolerance 

RESULTS-Benthos 



0        15km 

High quality 
taxa drop off 

3.1 km 

Longitudinal Pattern of Aquatic insect 
tolerance 

RESULTS-Benthos 



0        15km 

Where did they go? 

14.9 km 

Longitudinal Pattern of Aquatic insect 
tolerance 

RESULTS-Benthos 



Ordination full and 2014 and 2015 
 

RESULTS-Benthos 

Ditches and Streams are different 
Ditches and Streams are different WITHIN a region 
Ditches different BETWEEN regions 
Streams different BETWEEN regions 

Using 2014/2015 data 



Time for Plants 



Diversity/Dominance 
• 249 species (58% native) 

• Bromus inermis at 49 of 54 sites, in top 3 for 
all surfaces 

• 78 species only at 1 site 

• 22% annual 

 

RESULTS-Vegetation 

4 of the top 5 most 
abundant are non-native 



Plant Origins 

RESULTS-Vegetation 



Community Composition 
Average cover for plots on each geomorphic surface 

RESULTS-Vegetation 



Community Composition 
Average cover for plots on each geomorphic surface 

RESULTS-Vegetation 



Bank Surface 



RESULTS-Vegetation 

West Ditches NOT DIFFERENT from West Streams 
East Ditches NOT DIFFERENT from East Streams 
East Ditches different from West Ditches 

Bank Surface 
Using PERMANOVA F-test 



Top/Floodplain Surface 



RESULTS-Vegetation 

West Ditches NOT DIFFERENT from West Streams (barely, F=1.3, p=0.079) 

East Ditches NOT DIFFERENT from East Streams (barely, F=1.29, p=0.072) 

East Ditches different from West Ditches 

Top/Floodplain Surface 

Using PERMANOVA F-test 



Major Questions 

• Are ditches similar to streams? 

– For the plants? 

– For the aquatic invertebrates? 

• Is there a regional component? 

• Are there geomorphic components? 

OBJECTIVES 

YES 

NO 

YES 

YES 



Application – Habitat Suitability 

• Use the average and range of values of habitat 
attributes  

– (%grass, # berry producing plants, # strata) 

– (%tall canopy, %bare sediment) 

• Query attributes specific to wildlife or plants 



Application Example – Leaping Mouse 

• Riparian Habitat 

– Prefers mix of grasses, forbs and 
shrubs 

– Does not care about native 

– Dislikes bare areas (too many snakes) 



Application Example – Base Map 

 



Application Example – Selection 

 



Application Example – Suitable Areas 



Regional Application – Water Planning 
• Categorize Ecological Value 

• Specific species, general habitat type and quality 

• Risk analysis of changing water usage 

 Great 

Poor 

None 



Regional Application – Water Planning 
• Categorize Ecological Value 

• Specific species, general habitat type and quality 

• Risk analysis of changing water usage 

 



Thanks to : Cooper, Kondratieff, Waskom & Merritt 
NSF, CWI,  
Irrigation Companies: New Mercer, Larimer #2, Pleasant Valley and 
Lake, Larimer and Weld 

Easy Questions Please 


