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Introductions 

Benthic Macroinvertebrates: What? How? 

Benthic Index of Biotic Integrity 

Macroinvertebrates in Boise Creek 

If interest: Accessing Data 



Name? 

Spend time in or around streams? 

Experience with stream biomonitoring? 

Why interested in this talk? 



“To restore and maintain the chemical, 

physical and biological integrity of the nation's 

waters” 

Increased use of biological data in many 

Clean Water Act programs 



“the ability to support and maintain a balanced, 

integrated, and adaptive community of organisms 

having a species composition, diversity and 

functional organization comparable to those of 

natural habitats within a region” 

Karr, 1981 



Insects 

Crustaceans 

Worms 

Snails 

Bivalves 

Heptageniidae sp.  
(Mayfly larva) 

Hydropsyche sp.  
(Caddisfly larva) 

Perlodidae sp.  
(Stonefly larva) 

Margaritifera falcata 
(Bivalve - mussel) 

Pacifastacus leniusculus 
(Crustacean - crayfish) 

Oligochaeta 
(Aquatic worm) 

Physella sp. 
(Snail) 





 Stonefly    Water Penny Beetle     Mayfly  Dobsonfly     

Alderfly          Mussel           Snipe Fly           Riffle Beetle 

Pollution Sensitive (“Clean Water”) Benthos 



Pouch Snail           Midge                    Worm                  Leech 

Pollution Tolerant (“Polluted Water”) Benthos 



Adopt-A-Stream
Bainbridge Island
Bellevue
Bellingham
Everett
Federal Way
Issaquah
Kirkland
Lake Forest Park
Redmond
Seattle
Clallam County
King County - DNRP
King County - Roads
Kitsap County
Pierce County
Skokomish Tribal Nation
Snohomish County
Thurston County
Ecology



Aug-Sept 

Surber sampler 

Riffle habitat  

3, 8, or 9 ft2 





Teams of 2 Sample 

Staff 

Seasonal Hires (4/yr) 

Volunteers (like you!) 

ID done by Taxonomic Labs 



Metric 

Total Taxa 

Mayfly Taxa 

Stonefly Taxa 

Caddisfly Taxa 

Long-lived Taxa 

Intolerant Taxa 

% Tolerant Individuals 

% Predator Individuals 

Clinger Taxa 

% Dominance 

10 Metrics in the “Bug Index” 
Pollution tolerance/ intolerance 

Taxonomic composition 

Population attributes 

Feeding and habits 
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Status and Trends 

> 150 ambient sites/year 

KingStat 

Effectiveness 

Biosolids applications 

Critical areas ordinance 

Stream restoration projects 



Puget Sound Partnership 

Dashboard Indicator 

Action Agenda Targets 
Preserve all “excellent” sites 

Restore 30 “fair” sites to “good” 

WA Dept. of Ecology 

NPDES Stormwater Permit 

WQ Assessment – 303(d) 

Local Decision Making 

Project prioritization 

Basin planning 





RESULTS  
• Consistent & secure data storage  

• Enhanced analysis capabilities 

• Data flexibility  

• Regional comparability across boundaries 

• Public access 

 

 



11 sites  

7 clustered 
at mouth 

3 added in 
2014 

38 total 
visits 

B-IBI 
range: 
21.8 (poor) 
– 94.5 
(excellent) 

 



11 sites sampled between 1999 and 2014 

7 clustered near restoration project at the mouth 

3 sites added in 2014 for annual monitoring 

38 total site visits (average 3.5 visits/site) 

B-IBI range: 21.8 (poor) – 94.5 (excellent) 

B-IBI is highest in the upstream reaches and 

decreases moving downstream 

 



 
www.pugetsoundstreambenthos.org  

 
jo.wilhelm@kingcounty.gov  





Google interface 

Zoom in & out 

Click and drag 

Can select 

specific streams: 

e.g., Boise Ck 

 

 

 

 















Copy metadata 

Paste into 

spreadsheet 

Keep with bug data! 









 
www.pugetsoundstreambenthos.org  

 
jo.wilhelm@kingcounty.gov  



Common Macroinvertebrates 

Mayflies (Ephemeroptera) 

Baetidae 

Ephemerellidae Heptageniidae Isonychiidae 

(Adult) 



Stoneflies (Plecoptera) 

Perlidae Peltoperlidae 

Perlodidae 
(Adult) 

Common Macroinvertebrates 



Brachycentridae Phryganeidae Hydropsychidae 

Philopotamidae 

Caddisflies (Trichoptera) 

Case (Adult) 

Common Macroinvertebrates 



Damselflies and Dragonflies 
(Odonata) 

True Bugs (Hemiptera) 

Dobsonflies, Alderflies and 
Fishflies (Megaloptera) 

Beetles (Coleoptera) 

Common Macroinvertebrates 


