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Why Monitor Algae? 
• Indicator of nutrient status 

– Effect on dissolved oxygen variability, swings in pH, other 
impacts list previously/below 

• Indicator species may be specific to certain types of 
pollutants 

• Recreational impacts/complaints  
– Excessive growths – slippery, sticky, goopy, ugly… 
– Senescence period – odors, decomposition 

• Surveillance for nuisance algae 
– E.g., “rock snot”, “toxic algal blooms” (certain 

cyanobacteria/blue green algae) 

• Influences on benthic macroinvertebrate communities 
or on fish communities 



Algal blooms 
• Prolific algal growth can lead to  

– Changed invertebrate composition that may 
reduce fish production 

– Foul smell and recreational impairment 

– Altered taste in fish meat 

– Toxic algal blooms 

Photos: D. Arscott, Stroud Water Research Center 



Some monitoring approaches 

• Visual assessments 
– Color, turbidity 

• Collection for community analyses 
– Microscopy and/or DNA leads to genus/species IDs 
– Development and use of IBIs (next slide) 

• Standing stock biomass/biovolume 
– Chlorophyll-a, other chlorophylls, ash-free dry mass (organic 

matter) 

• Measuring stream-bed metabolism 
– Integrative measure that includes all biotic compartments 

contributing to photosynthesis/respiration – mostly algae and 
bacteria in streams (sometimes mosses and other aquatic 
plants) 



What is an IBI? 
• An index of biological integrity (IBI) is a collection of metrics which 

describe the structure and function of an ecosystem based on its biota.  
– Based on multiple metrics (e.g. # of taxa, abundance of one or several taxa, 

# of pollution tolerant taxa, etc.) 
 

• Metric values are converted to scores and yield a total IBI score. These 
scores can be translated into easily-interpreted quality classifications. 
– Sites are “scored” and classified as excellent/good/fair/poor. 
 

• There are different types of indices 
– Multi-metric index (MMI), Water Quality Score (WQS), Benthic Index of 

Biological Integrity (B-IBI),  
– IBIs are specific to biological community of interest: fish, 

macroinvertebrates, algae, birds 
– Often, IBIs are developed regionally and therefore there is some variability 

in the number and types of metrics that may compose an IBI 



Things to consider before beginning 
• What is your reason for monitoring? What are 

you evaluating? 

• What is the best method for your needs and 
resources? 

• Timing 
• Some species and forms of algae are present most of 

the year, but algae are most prolific from June to 
August.  

• To assess yearly trends, be consistent in the time of 
year you monitor. 

 



Understanding Temporal Algal Patterns 
• Hydrological control 

– Physical forces of abrasion, sediment mobility mediated by 
changes in stream discharge (e.g. dams, reservoirs) 

• Storm events 
– Sudden high flow rates can also lead to “scouring” after 

large storm events. Wait 10 days for algae to rebound 
before monitoring. 

• Seasonal blooms 
– Not all blooms have same relationships of growth, decay, 

dormancy phases with temperature, light, nutrient 
availability, or control of biomass by grazing invertebrates 
and/or fish 
• But some general patterns – summer warm, nutrient rich 

– Bloom paradox – Didymo (“Rock snot”) – cool/oligotrophic conditions 



Disturbance 
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Ecology: Stream Algae 



(chironomids, oligochates) 

Invertebrate Grazers 

(caddisflies, mayflies,  

chironomids, snails) 

(mayflies, stoneflies,  

Caddisflies, snails) 
Modified from Steinman (1996) 

Ecology: Stream Algae 

Grazing & Succession 

Algal succession trajectory 



• Pre-flush – flow/flood release from dam                       

• Post-flush 

Photos: D. Arscott 

Example of Visual Observation Monitoring 



Visual assessments 

can be very simple 

and informative 

Point-transect  

observations 



Example Visual Point-Transect 
Observation Field Sheet 



Example Nuisance Algae Monitoring 

• Reduced flow variability implicated as cause of 
periphyton blooms downstream from the 
Opuha Dam (New Zealand) 

– Phormidium and filamentous greens 

Photos: D. Arscott 



Myriophyllum/algae slury & silt on bed 
of Moawhango River downstream of dam 

Photos: D. Kelly 



Visual Assessment Sheet 



From Biggs, Kilroy et al. 2002 



From Biggs, Kilroy et al. 2002 



Melosira varians:  

common in nutrient-enriched streams and rivers 

Monitoring 



Quantifying Periphyton Chlorophyll a 
standing stocks 

Photos: D. Arscott 



Photos: D. Arscott 



Photos: D. Arscott 



Algal Community Sampling and Analysis 

• Field collection of material 

• Microscopy identification 

• Interpretation 



Qualitiative samples 

Quantitative samples 

Algal community data 

ANS Algae Monitoring 





Walking the Transect 



Our Tools 

The “Scum-Getter” 





Composite 
Sample 



Composite 
Sample 



Chlorophyll-a Lab work 
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Taxonomic ID of Algae 
Alison Minerovic & Marina Potapova 

The Academy of Natural Sciences of Drexel University 



Nutrients 
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Ecology: DRWI results 



Nutrients 

Ecology: DRWI results 



Habitat 
Assessments 





Visual Habitat 
Assessments 







Twitter:  

@ANSStreamTeam 

Websites:  
http://ansp.org/drwi  
  

https://ansdu.maps.arcgis. 

com/home/ 

* DRWI Science Support 

Team: 

ans_watershedsci@drexel.edu 
(coming soon! Meanwhile, 

kac388@drexel.edu)  

† Biogeoinformatics 

Team: 

ans_bgidata@drexel.edu 

Roland Wall, rjw85@drexel.edu, Team Leader 

* Stefanie Kroll, sak345@drexel.edu, Science Lead - Monitoring & Research 

Rich Horwitz, rjh78@drexel.edu, Project Design and Research 

* † Scott Haag, smh362@drexel.edu, Data Management 

* William Ryan, wjr43@drexel.edu, Ecologist 

* Marie Kurz, mk3483@drexel.edu, Biogeochemist 

David Keller, dhk44@drexel.edu, Fisheries Scientist 

Carol Collier, crc92@drexel.edu, Government Liaison, Sr. Advisor 

* Kathryn Christopher, kac388@drexel.edu, Cluster Monitoring, Outreach  

† Lin Perez, lbp43@drexel.edu, GIS and Stormwater Specialist  

Alison Minerovic, adm354@drexel.edu, Phycologist 

Meg O’Donnell, mjo63@drexel.edu, Staff Scientist 

Allison Stoklosa, ams844@drexel.edu, Fisheries Scientist, QA/QC 

Hayley Oakland, hco23@drexel.edu, Project Specialist 

† Gregory Barren, gjb48@drexel.edu, Monitoring and Data Specialist 
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