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Presentation Overview
• URI Watershed Watch overview
• Limno-oceanology in 10 minutes
• 25 years of results on >500 sites in 15 minutes
• Harmful algal blooms (HABs)-cyanobacteria
• Aquatic Invasives (AIS) – plant focus 
• Questions

Linda Green, 874-2905, lgreen@uri.edu
Elizabeth Herron, 874-4552, emh@uri.edu



Essential Ingredients
• science-based
• involve local organizations & the public
• educational, not regulatory
• provide good, useful information
• cost effective (stable funding)

an ecological monitoring program,
to note conditions and track trends



Program Sponsors

• Lake/watershed Associations
• Municipalities (NK)
• Narragansett Indian Tribe
• Environmental Organizations (STB)
• Sporting Organizations (TU)
• Fire Districts
• Businesses (QDC, RIAC)
• Hurley Endowment
• Sharpe Family Foundation

77 
since 
1988

45+ 
currently



Lots of Great Volunteers!

• all ages
• varied backgrounds
• no experience A-OK
• WW provides training, supplies
• time commitment (1 season to life)

• boat (some sites)

400+ currently



Credibility doesn’t mean 
having the most 
exacting techniques.  It 
means delivering on 
your promises, no 
matter how small or 
large they are.

-Meg Kerr
RI River Rescue



Nearly 550 sites have been 
monitored since 1988

246 sites in 2012
• 60 Lakes & ponds
• 106 Rivers & streams
• 14 Surfing sites 
• 66 Salt & estuarine sites
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2012 Locations



WATER QUALITY IS 
PARTLY A REFLECTION
OF THE ACTIVITIES 
IN THE LANDS AND 
WATERS 
SURROUNDING AND 
LYING UPSTREAM

What’s going on in your watershed?





Rainfall
Amount 

Distribution



Non-point Source 
Pollution

Non-point Source 
Pollution

From URI NEMO program



Storm Runoff
sediments
organic matter

Discharge to 
waterways…
nutrients, 
pesticides, 
adsorbed to above

Particulates



 Bacterial contamination

 Airborne particulates
 dust 
 pollen



Wastewater discharges

www.wetlands



Residential 
lawn and 
gardens



Storm Hydrograph of Stream Flow 
Before and After Development
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Graph: Caitlin Chaffee, top photo L. Green, 



Accumulation
 Nutrients
 Sediment
 Organic Material

 Decaying plants, algae etc.
 Leaves
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Lakes & 
ponds

Salt ponds

Freshwater 
wetlands

Rivers & 
streams
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Marine

Groundwater

Coastal 
wetlands

Limno-oceanology: 
Scientific study of water ecosystems



Water quality also 
reflects in-water 

processes: 
biology, chemistry,

physics

http://www.epa.gov/greatlakes/atlas/glat-ch2.html



…and its history
• Geology, soils
• Chemical constituents
• Surface area
• Watershed area
• Shape
• Retention/residence time

Round 
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Lake
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Temperature

Affects:
Water density
Gas solubility
Dissolved Oxygen
Chemical reaction rates
Organism growth rates
Conductivity
pH



Lake vs Pond

• Lakes stratify:
– Light not visible to the bottom
– Deep enough for summer 

stratification(>5m or 15ft)
– Dissolved oxygen depletion 

in the bottom (low to no)
• Ponds stay mixed:

– Light visible to bottom
– Transient stratification
– Nutrients recycle
– Less than 5-7 m deep

(Pay no attention to the name)



Estuarine Stratification

Salt water is 
denser than 
freshwater



PHOSPHORUS LIMITATION
Famous Experiment (1974): Canadian Lake  226

N, C and Phosphorus added:
Massive Algal Bloom

Nitrogen & carbon added,
no algae bloom

Schindler, D.L Science 24 May 1974: vol. 184 no. 4139, pp. 897-899

Barrier  curtain



Increase in nutrient enrichment 
= Eutrophication

P-fresh
N-salt

Algae Water
Clarity

Dissolved 
Oxygen

(Deep Water)

Oligotrophic Mesotrophic Eutrophic





Dissolved Oxygen
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With No Oxygen in Deep 
Water (Anoxia)

Algae die and fall to bottom
Organic matter decomposed
Phosphorus cycles back into 
water, available for algae to use



We measure:
– Secchi Depth
– Chlorophyll
– Phosphorus &

nitrogen
– D.O. & temp.
– Bacteria

To indicate:
– Water clarity
– Algae
– Nutrient levels

– Aquatic health
– Safe for swimming

Water Quality Indicators



Monitoring Supplies
• Monitoring Manual
• Secchi Disk and View Tube (lakes & ponds)
• Postcards (on-line data entry available)
• Deep or Shallow Sampler
• Sample Bottles
• Chlorophyll Supplies kits
• Thermometer
• Dissolved Oxygen Kit
• Salinity refractometer

After classroom & field training and everyone monitors 
multiple indicators weekly, biweekly, monthly,

May-October



Secchi Disk, the world’s most 
widely used monitoring 

instrument

Nearly 1 million Secchi readings 1903-present collected by 
Canfield & Carlson 

Shallowest ~1”
Deepest 41.2m Crater Lake (Tahoe deeper)



Document Algal Blooms
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Total Phosphorus/ Chlorophyll-a 
Relationship

• Phosphorus
causes algae
to grow

• Chlorophyll 
levels indicate 
algal biomass

• Parts per billion 
= BIG changes 



Analyzing for N & P



Bacteria Results
Paired with factsheetsScoop Forward and 

Up

Posted online ASAP



Field monitoring postcards
-saved forever!

(a mere 38,000+ since 1988)
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