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Algae Identification 



“Algae” refers to a loose group of organisms that have

all or most of these characteristics:

Aquatic

Photosynthetic

Do not have conducting structures

Reproductive structures do not have layers

of protective cells around them



The planktonic algae 

are microscopic and 

cause green or red 

colors in the water.
The mat-formers form large 

masses of green "string-like" 

growths.

They begin growth along the 

edges or on the bottom of the 

pond in the spring and float to 

the surface as the summer 

progresses. 

From C. A. Lembi
1997



Microscopic or Planktonic 

Algae



Microscopic or Planktonic 

Algae

Not really algae, actually bacteria.

Anabaena, Aphanizomenon, Microsystis

known as ‘Anie, Phani and Mike.’

Produce toxins, but poisonings rare.



Algae Bloom



Toxic algae bloom 

kills two dogs in 

Napa as warnings 

proliferate
BY DON SWEENEY (from Sacramento Bee July 2, 2017)

Two dogs have been killed by toxic blue-green algae in a Napa County pond as warnings of similar blooms proliferate in 

California.The dogs died last week after swimming in a pond off Milton Road in Napa, report Napa County health officials. 

Warnings about similar blue-green algae blooms also have been issued for Lake San Antonio in southern Monterey County, 

Lake Temescal in Oakland and San Luis Reservoir in Merced County.

Health officials advise people to avoid close contact with bodies of water containing blue-green algae and not to eat fish caught 

there.“Be aware of posted signs that indicate the presence of blue-green algae. Also, if the body of water has a lot of algae or 

scum floating in it … it may be best for you and your pets to avoid the water.” Napa County Public Health Officer Karen Relucio

warned in a release. “These algae produce toxins that can cause eye irritation, skin rashes, mouth ulcers, vomiting, diarrhea, 

and flu-like symptoms.”Pets are the most common victims of blue-green algae poisoning because they tend to drink water while 

swimming, Relucio said. But children and adults can suffer serious liver, kidney and nervous system damage from swallowing 

water containing the algae.

http://media.sacbee.com/static/profile/#feed;sharebar


Algae Bloom

Bloom caused by warm water and 
nutrient introduction 

 ‘Fish Kills’ occur during respiration or 
when algae die- oxygen depletion.



Filamentous Algae-

Floating Mats







Often incorrectly called ‘moss’

Growth usually starts on edges and 

bottoms of pond in spring

Filamentous Algae-

Floating Mats



Filamentous Algae-

Floating Mats
Often incorrectly called ‘moss’

Growth usually starts on edges and 

bottoms of pond in spring

Segments are single cells.

Common Species: Cladophora, 

Rhizoclonium



Submersed Algae



Chara-stonewort



Chara-stonewort

 Usually grows in very hard water

 Often confused with flowering plant

 Rough feel and distinctive musky smell

 Where it is low growing it is voluble habitat 
for fish





Types of Aquatic Plants

Free-floating plants





Pacific mosquitofern

Azolla filiculoides



 Fern- reproduces by spores and stem 

fragments 

 Desirable native species in natural habitat 

 Population increases in late winter 

through spring. Will usually decrease in 

heat of summer.

 Infestations ‘worse’ in years after heavy 

rains.  

Pacific mosquitofern

Azolla filiculoides





Common duckweed
Lemna minor



Very small floating perennial native

 In high fertility site can double in number 

every 3 days

Reproduces by budding (daughter plant)

One root per frond 

Common duckweed



Types of Aquatic Plants

Submersed plants



Pondweeds 

 All Potamogeton and Stuckenia species 
are native to the Western US, except 
Potamogeton crispus-curlyleaf pondweed 
(Eurasia)

 Important components of wildland aquatic 
habitats-

 Perennials most with rhizomes

 Curlyleaf produces turions and Sago 
produces tubers



Sago pondweed

Stuckenia pectinatus



F M M J J A S O N DJ A

After Kautsky, 1987

Seasonal Development of Sago Pondweed



Curlyleaf pondweed

Potamogeton crispus



Curlyleaf pondweed

(Potamogeton crispus)

Turion: vegetative 

propagule- produced in 

spring; disperses in 

summer/fall…sprouts in 

fall-winter.



Floatleaf pondweed

Potamogeton natans



American Pondweed
Potamogeton nodosus



American pondweed winter buds-

from plants harvested in October

Winter buds formed on tips of 

rhizome

Each winter bud will sprout in 

spring to form a new plant

NOTE: 

“Floating” type 

leaves







Coontail, Parrotfeather 

and Milfoils 



Coontail

Ceratophyllum demersum



Coontail

Ceratophyllum demersum

Native-annual to perennial

Cross section- leaves look like 

“bumpy tuning fork”

Modified stem-not roots lightly hold 

plant- easily dislodged



Parrotfeather

Myriophyllum aquaticum



Parrotfeather

Myriophyllum aquaticum

Noxious perennial introduced from     

South America in late 1800’s

 Emersed plant, can become semi-

terrestrial

Reproduces vegetatively only- by 

rhizome and stem fragments





Eurasian watermilfoil

Myriophyllum spicatum

 .



Eurasian watermilfoil

Myriophyllum spicatum

Noxious perennial propagated by 

rhizomes, axillary buds and seeds.

Seeds can survive dormant for 7 

years under dry conditions and are 

eaten and spread by birds.

 Introduced from Eurasia, probably 

late 1940’s in aquarium trade.







Northern watermilfoil

Myriophyllum sibiricum

 Widespread native

 Produces turions-EWM does not

 Looks very similar to EWM- leaf lobes 

different-



Eurasian Watermilfoil

Northern Watermilfoil

More than 10 pairs of leaves



Elodea, Egeria, 

Hydrilla





Elodea, Egeria, Hydrilla

 All are perennial an reproduce vegetatively

 Common elodea- Native to NA; important to 

habitat-rarley a problem-high P-

 Brazilian egeria- only male plants in US. Still 

sold for aquarium use. Can become problem 

when heavy infestation. Has large flower

 Hydrilla-Noxious -reproduces by stolon, stem 

fragments,turions and tubers- tubers can last up 

to 5 years. Very aggressive 



Hydrilla Egeria

Elodea



Common elodea

Elodea canadensis



Brazilian Egeria

Egeria densa





Hydrilla-Hydrilla verticillata







Hydrilla Egeria

Elodea



Types of Aquatic Plants

Rooted floating plants



Creeping waterprimrose

Ludwigia peploides



Creeping waterprimrose

Ludwigia peploides

3 species- one native to California

Can develop thick mats that interfere 

with water flow

Rooted in side of pond or canal 

Reproduces by seed, creeping stems 

and stem fragments





EMERGENT WEEDS





http://wric.ucdavis.edu





Common cattail

Typha latifolia



Common cattail

Typha latifolia
 Widespread desirable native – valuable 

source of food and shelter for wildlife-

prevent shoreline erosion, and help 

remove excess nutrients from water.

 Spreads by seed and extensive rhizome 

system-

 “Everybody wants 2 feet of cattail-

nobody wants 10 feet!” 





Purple loosestrife

Lythrum salicaria



Purple loosestrife

 Escaped cultivated ornamental and 

medicinal plant

 Perennial- spreads by slowly spreading 

crown-to 2 ft diameter.

 Can replace natives- Monotypic stands 

in Northeast have been around 20 years

 Reproduces by seed- large plant can 

produce 2 MILLION SEEDS!



Giant horsetail

Equisetum telmateia ssp. braunii



Scouringrush

Equisetum hyemale 

ssp. affine



Giant horsetail

Scouringrush

 Both desirable riparian native-

 Spread by rhizome

 Contain alkaloids- can be toxic-

especially to horses

 Problem if stands become excessively 

dense



Giant reed

Arundo donax



Seedhead

Sprouts from fallen

branch



Giant reed

Arundo donax

 Robust perennial grass- grows 6-30 feet 

high-spreads by rhizome- no viable seeds

 Brought to Los Angeles in 1820’s used for 

roofing and fodder material

 Used for erosion control- now causes floods 

 Displaces native plants and wildlife because 

of the large stands and monopolization of 

soil moisture-



Perennial pepperweed 
Lepidium latifolium



Perennial pepperweed 
Lepidium latifolium

 Perennial spreads by root and seed

 Forms dense stands in brackish or 

alkaline wetlands- and other areas

 Introduced from Europe found in all 

counties in CA, except Del Norte, 

Humboldt and Imperial.



Himalaya blackberry

Rubus armeniacus



Himalaya blackberry

Rubus armeniacus

 Canes are typically biennial- roots are 

perennial

 Reproduces by seed, root sprouts and 

stem tip rooting

 The most common non-native bramble 

invading riparian areas in CA and PNW. 

 Himalayan blackberry is a native of 

Armenia.?



Curly dock
Rumex cripus



Curly dock
Rumex cripus

 Perennial- can accumulate toxic level of 

oxalates and plants can (rarely) 

become poisonous to livestock when 

ingested in high quantity.

 Reproduces by seed- buried  can 

survive 20 years or more.

 Seeds can survive ingestion by cattle 

and small birds- but not chickens-



Pale smartweed
Polygonum lapathifolium



Pale smartweed
Polygonum lapathifolium

 Desirable annual native that produces 

seeds that are an important food 

source for birds

 Can impede water movement when 

population becomes large and dense



Algae & 

Aquatic Weed 

Control



ALGAE CONTROL





Management Methods

 Nutrient Reduction

 Aeration

 Bacterial Competition

 Shading

 Algicides

 Barley Straw

 Biological Control – Triploid Grass Carp

 Biomanipulation



Lake Food Chain

ALGAE

ZOOPLANKTON

PLANKTON FEEDERS

FISH FEEDERS

NUTRIENTS

ALGAE ARE THE BASE OF FOOD CHAINS



Barley straw

Algae control agent?- conflicting results



Algae Control -- Barley straw can be packed in onion mesh 

bags (7 lbs / bag). Photo courtesy Steve McComas,

Blue Water Science, St. Paul, MN

The Centre for Aquatic Plant Management (CAPM) in the United Kingdom is promoting a 

method of controlling algae that involves the application of barley straw to lakes. As the straw 

decomposes in the lake, it releases a chemical which inhibits algal growth. 

Commonly recommend 225 pounds per acre of water



http://www.btny.purdue.edu/Pubs/APM/APM-1-W.pdf

http://ohioline.osu.edu/a-fact/0012.html



In our example, over 6500 Canada 

geese and 4200 ducks (mostly 

mallards) added 616 pounds  of 

nitrogen, (N) and 194 pounds of 

phosphorus (P) per year to 

Wintergreen Lake in southwestern 

Michigan, mostly during their 

migration. 

These amounts were 27% of all N, 

and 70% of all P that entered the lake 

from external sources. 

Our procedure showed that waterfowl 

caused low water quality in 

Wintergreen Lake.

Manny et al. 1994. Hydrobiologia 279/280: 121.

Reduce obvious nutrient inputs



Buffer Strip

Reduce obvious nutrient inputs



Pictures from http//:pondguyinc.com

Aeration



Aeration results in water movement and the addition
of oxygen to deeper water. This inhibits release of nutrients
from the sediments.
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Ultrasonic Technology



Overview of Ultrasound

 Sound waves

 No permitting required

 Simple to install

 Inexpensive to run (draws 0.2 to 0.7 amps)

 Targets only algae

 Large bodies of water are no problem

 Easy to use with other control methods



Nutrient Inactivation

 Complex P with

 Alum

 Iron

 Other

 Controls algae 

relatively 

inexpensively and can 

clarify water

 May not effect plants, 

particularly rooted 

ones

 Can adversely effect  

fish and other 

organisms





AQUATIC WEED

CONTROL



Eliminate shallow areas during construction

> 3 feet deep, except in designated

swimming areas.

Prevent nutrients from entering the pond

point sources

use 10 - 20 foot wide grass buffer strips

fertilize areas adjacent to pond sparingly

prevent livestock from entering the pond directly

reduce the number of waterfowl

Prevention



Site Considerations

 Pond Dimensions

 Average Depth

 Inflows / Outflows

 Location in the Floodplain

 Types of Fish

 Water Uses



Aquatic Plant Management

• Mechanical Control
• Cultural Control
• Biological Control
• Chemical Control



Mechanical Control

 Hand pulling and raking

 Cutting and harvesting
 Shredding
 Dredging
 Chaining
 Diver-operated  

suction harvesting
 Rotovating



Hand operated

tools





Cutting/Harvesting
Underwater cutting head





Not all pieces are captured-

Plant fragments may cause new infestation elsewhere



Shredding

 Shredders chop material 
in place, pieces too 
small to clog waterways

 Immediate relief

 A lot of biomass at 
bottom of canal-

Before

After



Removes nutrient-rich 

sediments

Exposes nutrient poor 

layers; 

Deepens resulting in less 

light penetrating to the 

bottom.

Dredging



Cultural Control

Drawdown

Benthic Barrier

Shading

Nutrient Inactivation

Barley Straw



Drawdown

 Effective on some species, and inexpensive

 Damage to other non-target organisms

 Can impact human use of water

 Must have ability to control water inflow



Advantages

-Last up to 10 years

-Frees areas for immediate use.

-Easy to install in small areas.

-Prevent new plant growth if used 

early in the spring.

-

Benthic Barrier



Disadvantages 

-Habitat can be eliminated.

-Not suitable for large-scale (expensive)

-Must be removed 

and cleaned in the fall.

-Too shallow an installation may 

entangle props.

-Installation may be strenuous 

especially in deep water!

Benthic Barrier



Light Alteration as a Management Approach

Increase water depth by dredging.

Increase shade from stream banks by 

planting tall grass, shrubs or trees.

Add nutrients to stimulate algal blooms.

Increase turbidity due to suspended clay.

Use light absorbing dyes.
(slow water turnover, dilution, apply early

in growing season, most effective in clear 

water, require minimum depths of > 0.5 to 2 m)



Shading

 Water-soluble dye

 Inexpensive

 Discoloration 
appears artificial



How colorants work

Block light wavelengths that plants need for growth



Biological Control

 Insects
• Classical
• Native

 Pathogens
• Classical
• Native

 Herbivorous Fish
• Grass carp



 Azolla weevil Stenopelmus rufinasusis

also native to California- not very 

effective.  

 Can be ‘skimmed off’- gets heavy very 

quickly. 

Pacific mosquitofern

Azolla filiculoides

Rob Reeder 



Classical Insect Control

 Advantages
 Public perception

 Low cost after R&D

 Long-term

 Disadvantages
 No agents for several 

target nonindigenous 
plants

 Long time for R&D

 Unpredictability of 
results



PLANT GROWTH

Goal of a Classical Insect Biological 

Control Program – Long term balance



Chemical control to submerged or 

floating leaf aquatics



Aquatic Herbicides

Read and follow the label!

Check with Ag 

Commissioner  for 

local use restrictions.



Chemical Control of Selected Weeds

Taken from ‘Weed Control in Natural Areas in 

the Western United States.’

* not all herbicides registered in California 

or not registered for use in all aquatic 

situations

Always Check Label and in 

many cases check with local

Ag Commissioner or other 

water authorities. 







Control* of Azolla

 Aromatic Amino Acid Inhibitors 
 Glyphosate (Rodeo, Aquamaster)

 Branch Chained Amino Acid inhibitors
 Bispyribac-sodium (Tradewind)

 Penoxsulam (Galleon)

 Imazamox (Clearcast)

 Pigment synthesis inhibitor
 Fluridone (Sonar) 

 Contact Photosynthetic Inhibitors
 Diquat (Reward)

 Flumioxazin (Clipper)



Control* of Eurasian Watermilfoil
 Growth Regulators

 2,4-D (Weedar 6)

 Triclopyr (Renovate)

 Branch Chained Amino Acid inhibitors
 Bispyribac-sodium (Tradewind)

 Penoxsulam (Galleon)

 Pigment synthesis inhibitor
 Fluridone (Sonar) 

 Contact Photosynthetic Inhibitors
 Diquat (Reward)

 Flumioxazin (Clipper)

 General Cell Toxicants
 Endothall (Cascade, Teton and Aquathol K)

 Inorganic Herbicides
 Chelated or inorganic copper



Control* of Waterprimrose

 Growth Regulators
 2,4-D (Weedar 6)

 Triclopyr (Renovate)

 Aromatic Amino Acid Inhibitors 
 Glyphosate (Rodeo, Aquamaster)

 Branch Chained Amino Acid inhibitors
 Imazapyr (Habitat) 

 Imazamox (Clearcast)

 Contact Photosynthetic Inhibitors
 Diquat (Reward)



Costs of aquatic weed management

Ranges from $500 to $3,000 per acre

What are the costs associated with?

Consumable Materials (e.g. herbicides, fuel)

Equipment (sprayers, harvesters, trucks, boats, safety gear)

Personnel (salaries, training, insurance, benefits)

Regulatory: NPDES-monitoring and compliance (sampling 

equipment, training, analysis, documentation,

record storage)



Submersed Plants:  Dose & Exposure

• Herbicide efficacy and 
selectivity dependent on 
dose and length of 
exposure to target plant

• Relationships identified 
for hydrilla and milfoil

– 2,4-D

– Endothall

– Fluridone

– Triclopyr

85 to 100% 

efficacy

Exposure Time
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70 to 85% 
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<70% 

efficacy



Sonar used in golf course pond

Undesired effect –White Cattails



THANK YOU

ANY 

QUESTIONS?


