Technical Bulletin

Black Algae in Swimming Pools — Prevention and Eradication

Based on the Research of Rudy Stankowitz (2018-Present)

For Pool Pro Use Only

This bulletin is intended for professional pool service technicians. [t assumes a working
knowledge of pool water chemistry, algae identification, and treatment practices.

Introduction

For decades, black algae has been one of the toughest challenges in swimming pool care. It
was long assumed to be a type of algae resistant to chlorine. My research beginning in 2018
proved otherwise: black algae is not algae at all, but a cyanobacteria biofilm. These colonies
protect themselves with a thick exopolysaccharide (EPS) coating that blocks sanitizer
penetration and infiltrates surface pores in plaster and grout. What some in the field have
described as 'roots' are, in reality, EPS projections — sticky polysaccharide material that
locks colonies into rough surfaces.

Initial Findings (2018)

Dime-sized field specimens of black algae collected from "Gainesville A" public swimming
pool were identified as thick matted layers comprised of not one, but several genus of
cyanobacteria (blue/green algae) in an intertwined colony. Oscillatoria sp., Microcoleous,
and Nostoc sp. were the most prevalent. Samples collected from a second recreational water
venue (Atlantic Beach) did not contain Nostoc sp., Microcoleus and Oscillatoria as we had
identified in our Gainesville A colonies. Our new specimens contained the filamentous
cyanobacteria Leptolyngbya sp. This is a noteworthy discovery evidencing that the
constituents of swimming pool “black algae” can differ greatly with variables such as
distance, and in as little as 100 miles. We have also positively identified several species of
true algae in this sample that have taken harbor in the cyanobacteria’s exopolysaccharidic
secretions. This allows us to refer to “black algae” as a Collective Cyanobacteria Community;
a biofilm with cyanobacteria as the dominant constituent.

One can theorize the eukaryotic inhabitants of the biomass to vary by geographic location as
we found of the photosynthetic prokaryotes. Samples from a third recreational water venue
were collected (Gainesville B) within one mile of the initial location (Gainesville A). As we
had seen in our "Atlantic Beach" specimens, Leptolyngbya sp. dominated the biomass. Also
found in our "Gainesville B" sample were the cyanobacteria Oscillatoria sp. and
Synechococcus sp.. The chlorine level in this sample was neutralized with ascorbic acid. The
Assay value in our test results show that a positive test was achieved indicating that a trace
level of microcystin was detected in our specimens upon lysis. However, at 0.08 ng/mL; the
level detected by the ELISA in our samples is much lower than the benchmark of 0.15 ppb
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and much lower than the EPA Drinking Water Health Advisory (HA) maximum
recommended level of 1.6 micrograms per liter.

Wet mounts were prepared and scanned at 100X for the presence of potentially toxigenic
(PTOX) cyanobacteria using a Nikon Eclipse Ti-S Inverted Microscope equipped with phase
contrast optics and epifluorescence. Higher magnification was used as necessary for
identification and micrographs. Enzyme-linked Immunosorbent Assay

Fig. 1 Leptolvngbya sp. 100X (scale bar = 100 pm)

Biology and Behavior of Black Algae

Black algae is cyanobacteria, protected by EPS biofilm.

Colonies fill porous surfaces, resisting brushing and chlorine.

EPS shields cells from oxidizers and slows sanitizer penetration.

Photosynthetic metabolism allows survival in pools exposed to ambient sunlight.
Resistant to short-term shocks, requiring layered, persistent treatment.

Conditions That Favor Black Algae

Porous surfaces: plaster and unsealed grout give colonies anchoring points.
Ambient Sunlight: fuels photosynthesis and growth.

Nutrients: phosphates and nitrates act as fertilizer.
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Dead spots: weak circulation allows colonies to take hold.
Lack of brushing: EPS hardens and protects colonies over time.
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Fig. 2 Leptolvngbya sp. 400X (scale bar = 1 um)

Cyanobacteria Ecology in Pools

The species most often identified in black algae infestations — Nostoc, Leptolyngbya,
Oscillatoria, and Microcoleus — share traits that explain persistence.

- Nostoc: grows in gelatinous colonies, often in calm water.

- Leptolyngbya: filamentous, colonizing rough plaster or grout.

- Oscillatoria: glides to spread mats across still water and filter grids.

- Microcoleus: produces tough EPS sheaths that make it highly chlorine-resistant.

They thrive in alkaline water (pH 2 7.5), high CH, and carbonate-buffered systems. Best
growth is 77-86 °F. Dead spots like steps, corners, and niches become strongholds.

pH Preference of Cyanobacteria in Pools

Cyanobacteria thrive where pH runs above 7.5.

- EPS stability: stronger adhesion in alkaline water.

- Reduced sanitizer power: HOCI drops, OCI™ rises.

- Competitive edge: green algae weaken while cyanobacteria thrive.
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Pools run 'in balance' for plaster protection often create the chemistry conditions
cyanobacteria prefer.

Fig. 3 Leptolyngbya sp. 400X (scale bar =1 pm)

Calcium Hardness & Surface Colonization

High CH encourages calcium carbonate precipitation in plaster pores and grout lines. These
mineral deposits roughen surfaces, giving colonies more footholds. EPS secretions bind to
calcium ions, making biofilm stickier and harder to dislodge.

Silica & Surface Environment

Cyanobacteria don’t build with silica like diatoms, but silica deposits still play a role. Dust,
DE filter media, or plaster breakdown can roughen surfaces. EPS binds strongly to silica-
rich spots, creating anchoring sites. High-silica fill water or DE residue can serve as a
‘seeding ground’ for colonies.
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Fig. 6 Oscillatoria sp. 400X

Nutrients: Orthophosphate, Carbon, and Nitrates

Orthophosphate: supports ATP, DNA, membranes. Even trace levels (<0.1 ppm) are enough.
Carbon: pools buffered with carbonate supply steady carbon, letting EPS production
continue.

Nitrates: reduced to ammonia for proteins. Present from fill water, rain, runoff, swimmer
waste. Together, these nutrients fuel persistent EPS growth.

How Algaecides Affect Cyanobacteria

Chlorine: oxidizes membranes and proteins but struggles with EPS.

Copper: disrupts photosystem Il enzymes and membrane proteins, creating oxidative
stress. Works best chelated.

Polyquats: bind to cell walls and EPS, causing leakage; prevent recolonization.
Borates: disrupt enzymes, buffer pH, cut chlorine demand.

Silver: binds DNA and proteins, blocking replication; synergistic with copper.

Zinc: interferes with photosynthesis and enzymes.

Aluminum Sulfate: reduces adhesion, binds phosphates. ~40% success rate in trials.
Hypothesis: neutralizes negative charge of EPS
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Fig. 3 Leptolvngbya sp. 400X

Biofilm Formation on Non-Porous Surfaces

It's a myth that cyanobacteria can’t grow in vinyl or fiberglass pools. In my lab, I've grown
them in glass aquariums and test tubes. EPS lets them adhere anywhere once conditions
align. It’s harder to gain a foothold on smooth surfaces, but not impossible.

Chalking and the Pentair Algaegon Tool

Chalking means rubbing a trichlor tab directly on black algae colonies. The Pentair Algaegon
tool clamps a tab to a telepole for precision application. The residue ('chalk’) left behind is
concentrated chlorine that penetrates EPS. Follow with brushing. This is effective because
it’s direct, sustained, and controlled.
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Fig. 2 Leptolyvngbya sp. 400X Green-light Epifluorescence

Underwater Pressure Washing

Pressure washing can be used for resistant colonies. With a 15°-25° nozzle at 1-3 inches,
the jet strips EPS and scours plaster pores. Chlorine must follow immediately. Effective but
risky — misuse can etch plaster.

Sprinkling Granular Chlorine

Sprinkling trichlor or cal-hypo granules over colonies with the pump off drops concentrated
chlorine directly on them. Trichlor is preferred for its acidity and slow dissolve. Cal-hypo is
useful when CYA is high. Brushing after dwell is critical.

Control and Eradication Strategies

1. Raise free chlorine to 10-15 ppm and hold.

2. Brush aggressively (steel on plaster, nylon on vinyl/fiberglass).

3. Chalking with trichlor tablets and/or the Pentair Algaegon tool.

4. Underwater pressure washing for resistant colonies.

5. Sprinkle trichlor granules directly on colonies.

6. Use alum to reduce adhesion and floc phosphates. Vacuum to waste.
7. Add chelated copper <0.3 ppm.
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8. Dose borates 30-50 ppm.

9. Supplement with silver and zinc.

10. Chemically clean filters to prevent reseeding.

11. Apply enzymes (<4 ppm FC) and phosphate removers after eradication.
12. Repeat until colonies stop returning.

These strategies can be combined for best results, but avoid using Alum on days when you
apply granular products or following a dose of copper sulfate.
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Fig. 7 Synechococcus sp. 400X Green-light Epifluorescence
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Field Reminder

Black algae is not algae — it’s cyanobacteria that predates dinosaurs and helped oxygenate
the planet. EPS biofilm makes it resistant, but not invincible. Success requires persistence,
brushing, sanitizer strength, and layered chemistry. No magic bullet — but with the right
plan, recolonization can be prevented.
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