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CLEAN WATER TEAM’S AREAS of IMPACT 
 

Citizen Monitoring (Citizen Science & Volunteer Monitoring) 
for the protection of Stream Biodiversity 
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FUTURE APPS: 
• CA DIGITAL REFERENCE COLLECTION 
• VISUAL PHYSICAL HABITAT 

ASSESSMENT 
• 3D IMAGES SUPPORTING  
BMI ANATOMY AND TAXONOMY  
 
 

www.dfg.ca.gov/abl/Lab/california_referencecollection.asp 

http://www.dfg.ca.gov/abl/Lab/california_referencecollection.asp


Mobile Device  
Macro Lens Converters 



California Digital Reference Collection   

A digital resource tool to assist 
citizen scientists identify and learn 
about California’s stream dwelling 

benthic macroinverbrates. 
 

Made to be portable for easy  
access streamside.  

 
Created to assist identification of 

organisms to the family level. 
 

When using other field guides or 
taxonomy books, you can refer to 

this collection of images. 

Erick Burres, Citizen Monitoring Coordinator – SWRCB Clean Water Team 
Janet Hsiao, Scientific Aid – SWRCB Clean Water Team 
Daniel Pickard, Aquatic Entomologist Chico Aquatic Bioassessment Laboratory  
Brian Taylor, Student Assistant – SWRCB Clean Water Team 

A similar version of this document is available online at: 
www.dfg.ca.gov/abl/Lab/referencecollection.asp.  

This version was prepared April 2014. 

http://www.dfg.ca.gov/abl/Lab/referencecollection.asp


A larval Baetis adonis 
mayfly.  

  
Benthic -  live on, under, and around rocks 
and sediment on the bottoms of lakes, 
rivers, and streams.  
 
Macro- are visible to the eye without the 
aid of a microscope.  
  
Invertebrates- organisms without 
backbones  
 
Some of the organisms you may find will be 
larvae (immature) and some will be adults. 

Taxonomic Hierarchy 

Eukaryota  

Animalia 

Arthropoda  

Insecta 

Ephemeroptera 

Baetidae  

Baetis  

adonis 

Benthic Macroinvertebrate (BMI) 

An adult Elmide,  
riffle beetle.  



Tolerance Values 

Tolerance Values provide a measure of the 
sensitivity of aquatic organisms to 

anthropogenic disturbances and have 
historically provided a useful tool for assessing 
the biological condition of streams and rivers. 

 
Tolerance are based on a family’s tolerance, 

ranging from 0 (least tolerant) 
 to 10 (most tolerant). 



The Standard Taxonomic Effort List is a 
complete list of all the bentic 

macroinvertebrates found in California’s 
wadeble streams. http://safit.org/ste.html 

A biosurvey is literally a "life-survey", a simple test of stream 
health that involves collecting and classifying stream life. 
The biosurvey described here, and more extensive sampling 
known as bioassessment, are tools for measuring stream 
water quality and habitat health based on the types of 
invertebrate organisms that live on the stream bottom.  

Aquatic insects and other invertebrates are the most 
common form of animal life in streams. They live among 
algae, aquatic plants, and many microscopic organisms (like 
bacteria). Macroinvertebrates (those invertebrates visible to 
the unaided eye) play many roles in the aquatic food web--
they help break down organic debris, recycle nutrients, and 
provide food for fish, amphibians and riparian birds. Some of 
these organisms can live and even thrive under polluted 
conditions but many others require clean and cold water to 
survive. The variety and types of organisms present are 
indicators of the health of the stream.  

The California Streamside Biosurvey & Bio-encuesta para los arroyos de California 
www.waterboards.ca.gov/water_issues/programs/swamp/cwt_guidance.shtml#30 

Citizen Science & Water Quality Monitoring  
www.waterboards.ca.gov/water_issues/prog

rams/swamp/cwt_volunteer.shtml  

http://safit.org/ste.html
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/cwt/guidance/351.pdf
http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/cwt/guidance/351esp.pdf


TOUCH SCREEN NAVIGATION 



www.waterboards.ca.gov/water_issues/  
programs/swamp/docs/cwt/guidance/   
351e_bugstogo0414.pdf 

http://www.waterboards.ca.gov/water_issues/
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Joseph Slusark 
Taxonomist 
Chico Aquatic Bioassessment Lab 

Joe joined the Aquatic Bioassessment Lab (ABL) in 2001. He has over 20 
years of macroinvertebrate identification from across the US. His current 
work includes identification of all ABL projects, and internal QC of other 
ABL projects. Joe is involved with the development and implementation of 
bioassessment QA and standardized data reporting efforts for the state of 
California. Joe is a member of SAFIT’s board of directors and is active in 
organizing taxonomic workshops and web based taxonomic training 
sessions for professionals and citizen monitors. His taxonomic expertise is 
with Ephemeroptera and Chironomidae. He holds a B.S. in Wildlife Science 
and M.S. in Entomology/Ecology from Penn State University. 



www.youtube.com/watch?v=o_kAz
dG17-o&list=UUlrumrB_lrzOL8S-
xv9FaPQ 



To incorporate algae into the bioassessment 
toolbox, SWAMP funded the development of a 
guidance document (the "Algae Plan") that 
established a detailed road map for achieving 
robust and consistent algae bioassessment in 
California. The Algae Plan recommends a 
structured and standardized approach to algal 
bioassessment. Standardized infrastructure 
and tools will ensure consistency among 
users. 

 
 
 

Algae as Indicators for Ecosystem Health 

http://dbmuseblade.colorado.edu/DiatomTwo/sbsac_site/proj_desc.html 



This DIY conversion stand is more 
than capable of functioning in an 
actual laboratory setting. With 
magnification levels as high as 175x 
With the addition of a second lens 
magnification can be as high as 
375x, plant cells and their nuclei 
are easily observed! 

www.instructables.com/id/10-Smartphone-to-digital-microscope-conversion/ 









Touch/Click 
to Select 

Score 

Short 
Video 

Tip 
WMV 

File 
 

Auto 
Summation 

of Scores 



Inserted PDF 
Documents 







www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0094346 







Using Citizen Scientists 
to Map Streams During 
the Hottest Driest times 
of the Year  Dale Turner, 

TNC  AZ 

Application of FLowCam in California  
Peggy Lehman, DWR 

www.YouTube.com/CWQMCN & www.YouTube.com/CleanWaterTeamVideos 
 

http://www.youtube.com/CWQMCN
http://www.youtube.com/CleanWaterTeamVideos


9th National Monitoring Conference – Cincinnati, OH 
 
Combined Aquatic Sciences Conference – Portland, OR 
 
Southern California Academy of Science – Camarillo, CA 
 

  



http://testthewater.org/ 
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