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Phosphorus is an 
important nutrient

Key to primary productivity (algae 
and plants)
Often the limiting nutrient
Can cause problems when in excess



Cultural Eutrophication

• Higher algal biomass 
and possible HABS

• Reduced aesthetics • Increased anoxia • Reduced economic value



Harmful and 
Nuisance Algal 

Blooms

Credit: MERIS/NASA; processed by NOAA/NOS/NCCOS 

• Can Produce Toxins
• Potential Health Risk 

to People and Animals



Phosphorus is used to calculate trophic status
DescriptionTP (ppb or ug/L)Carlson’s TSITrophic Status

Clear water, oxygen 
throughout the year in the 
hypolimnion.

< 10< 38Oligotrophic

Water moderately clear; 
increasing probability of 
hypolimnetic anoxia during 
summer.

10 - 2038 - 48Mesotrophic

Anoxic hypolimnia, 
macrophyte problems 
possible.

21 - 5048 - 61Eutrophic

Blue-green algae dominate, 
algal scums and macrophyte 
problems.

> 50> 61Hypereutrophic



Spring and Summer Phosphorus



So why do we collect phosphorus in Spring and Summer?



Spring Samples

Phosphorus distributed throughout water column

Spring mixing

Summer Stratification

• Lake is well mixed, including P

• Is representative of the whole 
water column

• Helps us understand long term 
buildup in the system

• Can be influenced by snow melt



Summer Samples

Spring mixingIn deep lakes, phosphorus can become 
stratified in summer

• Lake is stratified, and so can P
• Summer P is representative of the 

epilimnion and not the whole lake

• Helps us understand summer algae

• Used to calculate Trophic Status

• High values can indicate external loading 
issues



Phosphorus Protocol



What you get in the mail

Monitoring instructions 
 Sampling and sample turn-in schedule and locations 
Data form
Bottle labels (3)
Two 250ml sampling bottles with caps on
 One is the actual sample and the other is a replicate



Other materials needed:  Cooler bag, ice pack, zip lock 
baggies of different sizes, a pencil/Sharpee



Spring phosphorus is measured during spring mixing

Within 14 days after ice-out 
(March/April/May)

Volunteer determines ice-out
 ***Important to write down on data sheet***

 Surface grab sample

Representative of whole lake

 Shows nutrient enrichment trends



Summer phosphorus is measured during summer stratification

 Late summer - early fall (Aug. - Sept.)
 Depends on latitude

 Surface grab sample

 Indicates the phosphorus available to 
plants/algae in the growing season.

Used to calculate trophic state



Spring P:  Turn in June 24th

Summer P:  Sampling and drop off 
dates depend on your location  

• UP lakes sample in August; 
southern counties: end of 
September

When: Phosphorus Schedule



Step 1: Fill out labels

NOTE: On second label for 
replicate sample, include all above 
plus “REP” in the Location box 
along with the Lake Name.

• Fill out and stick to bottle before you 
sample

• Use pencil or permanent marker



Step 2. Drift your boat over the 
deepest part of the lake 

• Remove cap and rinse the bottle 
twice

NOTE

• Only use the bottle we provided

• Make sure not to contaminate 
bottle or cap



Step 3. Collect sample

Holding the bottle upside 
down, lower the bottle below 
the surface to 1-2 foot depth 
and then tilt upward. Hold until 
bottle is full.

• Repeat with second bottle



Step 4. Pour water out 
until bottle is filled to ¾ 
full to avoid cracking 
the bottle when frozen.



Step 5. Place bottles in 
labeled baggie and place in 
cooler. 



Step 6: Fill out datasheets

NOTE: Datasheet goes into its own baggie 
and then into the baggie with the samples.







Step 7: Store in freezer until Turn-in Date



Step 8. Turn in: 

Turn in your frozen bottles with your data forms to 
the designated location.

Drop off location and time in Phosphorus Schedule



Common Reasons for Sample Rejection

 Sample collected at the wrong time
 Spring P– samples collected >2 weeks after ice-out will be flagged for 

error, >4 weeks will be rejected.
 Summer P – samples collected more than a week outside the assigned 

interval will be rejected
 Incorrect delivery
 If you forget or can’t turn your samples to the drop-off location on the 

assigned date, that can cause problems. CONTACT US for instructions on 
safe shipping. Unexpected shipments will thaw and be rejected.

 Cracked bottles/caps
 Be sure to leave headroom in the bottle for expansion



Common Reasons for Sample Rejection
Wrong bottles used
We ONLY accept samples in the sterile bottles we send you



Value of long-term data



New procedure video!



Working Together to Protect Lakes

To learn more about the Cooperative Lakes Monitoring Program, visit:

MiCorps.net

Questions?




