
Invertebrate Drift in the Invertebrate Drift in the 
Red River of the NorthRed River of the North

North Dakota State UniversityNorth Dakota State University
Wei Wei ZhengZheng

Advisor: Malcolm ButlerAdvisor: Malcolm Butler
March 14, 2007March 14, 2007

Grand Forks North DakotaGrand Forks North Dakota



Presentation OverviewPresentation Overview

Invertebrate Drift Invertebrate Drift 
–– Why animals drift ?Why animals drift ?
–– Why Study Drift?Why Study Drift?

Key Research FindingsKey Research Findings
–– Taxonomic ListTaxonomic List
–– Community CompositionCommunity Composition
–– Environmental RelationshipsEnvironmental Relationships

Future Proposed ResearchFuture Proposed Research
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What Is Invertebrate Drift?What Is Invertebrate Drift?
A common phenomenon A common phenomenon 
in flowing water systemsin flowing water systems

Proposed reasons for Proposed reasons for 
drift:drift:
–– Increased flow and water Increased flow and water 

velocity, physical disturbance velocity, physical disturbance 
((PoffPoff & Ward, 1991)& Ward, 1991)

–– Presence of predators, Presence of predators, 
predator avoidance (predator avoidance (HuhtaHuhta et et 
al., 2000)al., 2000)

–– Modifications in physical and Modifications in physical and 
chemical characteristics of chemical characteristics of 
water (water (BrittainBrittain & & EikelandEikeland, , 
1988)

–– Redistribution in response to Redistribution in response to 
competitive pressure: food, competitive pressure: food, 
resources etc (resources etc (BrittainBrittain & & 
Eikeland,1988)Eikeland,1988)1988)



Why Study Drift?Why Study Drift?
Simple way to assess Simple way to assess 
community compositioncommunity composition

Permits collection of both Permits collection of both 
common and rare common and rare taxataxa

Relates to secondary Relates to secondary 
production (drift as a fish food production (drift as a fish food 
source)source)

Collection of Collection of pupalpupal exuviaeexuviae
aids identifications (aids identifications (egeg. . 
chironomidchironomid genera)genera)

Reflects life history events Reflects life history events 
((egeg. insect emergence). insect emergence)



What Will Drift?What Will Drift?
Aquatic insects:Aquatic insects:
((EphemeropteraEphemeroptera, , DipteraDiptera,   ,   
PlecopteraPlecoptera, , TrichopteraTrichoptera, etc.), etc.)

Crustaceans (amphipods, Crustaceans (amphipods, 
isopods)isopods)

PeriphytonPeriphyton

Larval fishLarval fish

AmphibiansAmphibians



Monitoring Invertebrate Drift in Monitoring Invertebrate Drift in 
the Main Stem Red Riverthe Main Stem Red River

Sampling Initiated May 2006Sampling Initiated May 2006

Funded by NDWRRI, USBRFunded by NDWRRI, USBR

Project Purpose: Project Purpose: 

Determine taxonomic Determine taxonomic 
composition of composition of 
macroinvertebratemacroinvertebrate communitycommunity

Assess spatial & temporal Assess spatial & temporal 
variability of this communityvariability of this community

Evaluate relationships of fauna Evaluate relationships of fauna 
with environmental variables

Highland Park

Oak Grove

Oxbow

with environmental variables



Floating Drift Net

Highland Park Concrete Bridge
Oak Grove Steel Bridge



Key Findings From Key Findings From 
the Study

Taxon Number of families
Coleoptera 21
Hemiptera 10
Diptera 8
Ephemeroptera 7
Hymenoptera 4
Gastropoda 3
Trichoptera 3
Neuroptera 3
Lepidoptera 3
Zygoptera 3
Amphipoda 1
Isoptera 1
Orthoptera 1
Collembola 1
Bivalvia 1
Copepoda 1
Plecoptera 1
Arachnida 1

the Study

High taxonomic High taxonomic 
richness:richness:
73 families found73 families found
Both aquatic & Both aquatic & 
terrestrial insectsterrestrial insects
Even some Even some 
molluscsmolluscs (small (small 
snails & clams)snails & clams)



Abundance

Mean Abundance of Higher Invertebrate Taxa Collected in 
Drift
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Compare Stationwide Abundance
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Mean Abundance of Major Mean Abundance of Major TaxaTaxa
MayMay JuneJune JulyJuly AugustAugust SeptemberSeptember OctoberOctober NovemberNovember

ChironomidaeChironomidae 2121 2626 214214 33713371 19551955 66 00

Percentage(%)Percentage(%) 1.0%1.0% 3.5%3.5% 6.4%6.4% 84%84% 34.6%34.6% 0.005%0.005% 0%0%

PolimitarcidaePolimitarcidae 00 66 203203 7979 22 33 00

Percentage(%)Percentage(%) 0%0% 0.8%0.8% 6.1%6.1% 2.0%2.0% 0.004%0.004% 0.002%0.002% 0%0%

TotalTotal 20012001 744744 33363336 40344034 56495649 1212112121 605605

Number/month



Taxonomic RichnessTaxonomic Richness
Overall Taxonomic Richness
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Compare Richness at Different Stations
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Summary of Community CompositionSummary of Community Composition
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Summary of Community CompositionSummary of Community Composition
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Diversity IndicesDiversity Indices
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Environmental VariablesEnvironmental Variables
Mean Value of DO,Temp,pH,Gage Height
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Environmental VariablesEnvironmental Variables
Mean Value of Water flow, Specific Conductance,Turbidity
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Water Flow Vs Species RichnessWater Flow Vs Species Richness

y = 0.0022x + 15.222
R2 = 0.4075
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DO Vs Species RichnessDO Vs Species Richness

y = -1.0622x + 27.146
R2 = 0.5214
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pH Vs Species RichnesspH Vs Species Richness

y = -11.579x + 114.53
R2 = 0.6603
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FutureFuture
A. Identify the specific microhabitats that A. Identify the specific microhabitats that 
support the most significant support the most significant taxataxa (numerically (numerically 
or ecologically)or ecologically)

B. Assess the best sampling methods for B. Assess the best sampling methods for 
monitoring these organisms monitoring these organisms 

C. Continue to explore spatial and temporal C. Continue to explore spatial and temporal 
variation in the variation in the macrobenthicmacrobenthic community community 
through the open water season through the open water season 

D. Provide information useful in development of D. Provide information useful in development of 
longlong--term biological monitoring protocols for the term biological monitoring protocols for the 
Red River Red River 
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