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LAKE OR 
POND?

NH 
~ 1000

lakes and ponds









Blooms



the microscopic world…





Plankton – “microscopic organisms and particles drifting or floating in water”

cfb.unh.edu

Plankton nets

Sources: NHDES and UNH CFB



P H Y TO P L A N K TO N  
( P L A N T S )
Z O O P L A N K TO N  
( A N I M A L S )



Succession patterns in 
plankton communities –
the PEG model

Phytoplankton and zooplankton 
communities in lake systems undergo 
seasonal succession in relation to nutrient 
availability, predation, and competition. 
Sommer et al. 1986 described these 
patterns as part of the Plankton Ecology 
Group (PEG) model.



Phyla/Groups
• Diatoms (Bacillariophyta)
• Golden-browns (Chrysophyta)
• Dinoflagellates (Pyrrophyta/Dinophyta)
• Greens (Chlorophyta)
• Cyanobacteria (Cyanophyta)
• Euglenoids (Euglenophyta) 
• Yellow-greens (Xanthophyta)

Eutrophic 
more phyto

Mesotrophic 
moderate phyto

Oligotrophic
few phyto

Phytoplankton – microscopic plants, photosynthetic bacteria, etc.

doi:10.1016/j.hal.2011.10.027
O’Neil et al. / Harmful Algae



D I A T O M S :

T A B E L L A R I A

A S T E R I O N E L L A



Rhizosolenia unicell

Melosira filament
Cyclotella unicell

Asterionella colony Tabellaria colony Gomphonema colony

Diatoms -Bacillariophyta
(Silica walls)



G O L D E N  B R O W N  A L G A E :

C H R Y S O S P H A E R L L A
D I N O B R Y O N



GOLDEN-BROWNS - Chrysophyta

Chrysosphaerella colony
(Silica spines)

Dinobryon colony
(Polysaccharide lorica)

(Cellulose and Silica)



G R E E N  A L G A E :

B O T R Y O C O C C U S
P E D I A S T R U M
S P O N D Y L O S I U M



Volvox colonies

Chlamydomonas unicell

Chaetophora filaments

Xanthidium unicell Micrasterias unicell Chara filaments

Greens- Chlorophyta
(Cellulose walls)

Desmids



D I N O F L A G E L A T E S :

G Y M N O D I N I U M

C E R A T I U M



Peridinium (unicell)

Dinoflagellates – Dinophyta - Pyrrophyta

Ceratium (unicell)

(Thick cellulose wall plates with whip-like flagella)

21

Dinophysis – marine HAB



PhycoKey - Home page (unh.edu)

Cyanobacteria of New England (unh.edu) cfb.unh.edu

http://cfb.unh.edu/phycokey/phycokey.htm
http://cfb.unh.edu/CyanoKey/indexCyanoQuickGuide.html


Cyano quick list: http://cfb.unh.edu/CyanoKey/QuickList.html

Cyanobacteria

Planktothrix/oscillatoria

Woronichinia

http://cfb.unh.edu/CyanoKey/QuickList.html


Dolichospermum/Anabaena
Anabaena (unh.edu)

Typical form

http://cfb.unh.edu/CyanoKey/Anabaena.html


Aphanizomenon (unh.edu)

http://cfb.unh.edu/CyanoKey/Aphanizomenon.html


Microcystis (unh.edu)

http://cfb.unh.edu/CyanoKey/Microcystis.html


Wolffia

Green Filamentous Algae

cfb.unh.edu

“Scums” that 
are not 

cyanobacteri
a…

Euglena



Euglenoids - Euglenophyta
Phacus (unicell)

Euglena

Single- celled 
eukaryote 
Chloroplasts with 3 
membranes

Model Organisms



Diatoms (Bacillariophyta)
Golden-browns (Chrysophyta)
Dinoflagellates (Pyrrophyta/Dinophyta)
Greens (Chlorophyta)
Cyanobacteria (Cyanophyta)
Euglenoids (Euglenophyta) 
Yellow-greens (Xanthophyta)

Eutrophic 
more phyto

Mesotrophic 
moderate phyto

Oligotrophic
few phyto

Phytoplankton – microscopic plants, 
photosynthetic bacteria, etc.

doi:10.1016/j.hal.2011.10.027
O’Neil et al. / Harmful Algae

cfb.unh.edu



Public and scientific interest has 
focused on surface blooms

Surface bloom in China: Hans Paerl



surface 
accumulations



Cyanotoxin
Exposure
• Recreational
• Drinking 

water
• Dermal 

contact
• Inhalation
• Food Webs…

Photo Collage source: JF Haney

a food chain story…



Stigonematales and other 
benthic mats of cyanobacteria



Woronichinia



Cyanobacteria

 

 
            

            
 

 

cfb.unh.edu

Cyanobacteria 
may produce 
toxins called 
CYANOTOXINS
Toxins may cause skin 

irritations, gastroenteritis, 
seizures, chronic illness 

and death.

Not all 
cyanobacteri
a are toxic





Nostoc



Dolichospermum lemmermannii



Locke Lake
Barnstead Advisory: August 4 - September 8, 2021

Microcystis, Woronichinia, Dolichospermum
Over 50 million cells/ml in worst observed 
areas.

Locke Lake Colony
Recreation and Drinking 
(Webster Stream outlet)



Micrograms/L (µg L-1)

Relative Fluorescent Units
(RFU)

Multiparameter
sonde data 

operated by the 
Public Water 

Suppliers

Phycocyanin and 
Chlorophyll Fluorescence

DES/PEU





40x

100x 200x

Fine focus on floaters 
or sinkers

40x



Which colony is 
NOT 
cyanobacteria?



Normal microscope Chlorophyll fluorescence Phycocyanin fluorescence

Picocyanobacteria - Aphanocapsa
pigment response by epifluorescence 

Picocyanobacteria can also be 
detected through pigments 
responses via fluorometery

Cell can be enumerated with a 
hemocytometer



Cladocerans Copepods

Rotifers
Chaoborus

Zooplankton
microscopic 

animals

cfb.unh.edu Zooplankton Key



Calanoids Cyclopoids

Predominantly Herbivores
Predominantly Predatory Carnivores

Copepod Types



https://cfb.unh.edu/cfbkey/media/aglaodiaptomus_leptopus/aglaodiaptomus_leptopus_matin
g_hq.mov

https://cfb.unh.edu/cfbkey/media/aglaodiaptomus_leptopus/aglaodiaptomus_leptopus_mating_hq.mov





Net Phytoplankton (>50 µm)
Nanoplankton (2-50 µm) 

Grazers who are size selective

Picoplankton (0.2-2.0 µm)

Photos by UNH CFB

Daphnia sp. Bosmina sp. Holopedium sp.



Daphnia
Zooplankton

Arthropods
Cladocerans

Image and diagram by 
cfb.unh.edu 

Brood chamber with developing eggs

Parthenogenisis

Mesh filters for food particles



D A P H N I A  M O LT I N G






D R .  J I M  H A N E Y ’ S  

V I D E O  O F  D A P H N I A  

R E J E C T I N G  C Y A N O B A C T E R I A

Post Abdominal Rejections

cfb.unh.edu

https://cfb.unh.edu/cfbkey/media/daphniamendotae/d_mendotae_cyano.mov

https://cfb.unh.edu/cfbkey/media/daphniamendotae/d_mendotae_cyano.mov





Picocyanobacteria abundance and toxicity are seasonally variable in NH lakes.



Daphnia with ephippia

Resting eggs or “ephippia”
from Daphnia

Lake foam (with ephippia)

Photo by Kevin Kelly

Photo by Kevin Kelly

Photo by cfb.unh.edu

Daphnia reproduce by 
parthenogenesis (they clone 
themselves).

Daphnia may reproduce sexually, 
resulting in diapause eggs or 
ephippia.

Lake foam is a product 
from natural degradation 

of organic material in 
waterbodies, lakes, rivers 

and streams.








Chaoborus: predators on zooplankton








Holopedium
Cladoceran encased in gelatinous sheath



“Mysterious goo balls baffle Lake 
Superior beach-goers”.



Polyphemus pediculus

1.Predatory cladoceran (1 of 2 
species)

2.Diurnal daytime active
3.Visual predator (most invert 

predators are tactile)
4.Rapid population response: A 

predator that reproduces as fast as 
its prey



Bythotrephes (spiny water flea):

Invasive spiny water flea found near Lake Champlain
Jun. 29, 2014, 6:17 pm by John Herrick

Evolved adaptations to extreme 
levels of fish predators in Caspian 
Sea

Winni- 1st report September 2023



F E E L  F R E E  T O  R E A C H  O U T !

Dr. Amanda McQuaid
Specialist in Lakes, Water Quality & Ecotoxicology
UNH Extension
Amanda.McQuaid@unh.edu

mailto:Amanda.McQuaid@unh.edu


A S S O C I A T E  E X T E N S I O N  S T A T E  
S P E C I A L I S T  I N  E C O T O X I C O L O G Y  
A N D  W A T E R  Q U A L I T Y

E X T E N S I O N  P R O F E S S O R

D I R E C T O R  O F  L A K E S  L A Y  
M O N I T O R I N G  P R O G R A M

U N I V E R S I T Y  O F  N E W  H A M P S H I R E  
C O O P E R A T I V E  E X T E N S I O N

J O I N T  F A C U L T Y  I N  T H E  
D E P A R T M E N T  O F  B I O L O G I C A L  
S C I E N C E S

L A K E  S T E W A R D  A N D  A D V O C A T E



http://cfb.unh.edu/



http://cfb.unh.edu/cfbkey/html/index.html

CFB 
Zooplankton Key

An Image-Based Key To The 
Zooplankton Of North America

http://cfb.unh.edu/cfbkey/html/index.html




Cyanobacteria key (snoringcat.net)
Robin Matthews- Northwest, USA

http://www.snoringcat.net/cyanobacteria_key/index.html


front_standard v 3.5.1 (usgs.gov)

Cyanosite Image Gallery (purdue.edu)

Appendix A. Visual Guide to Common Harmful 
Cyanobacteria – hcb (itrcweb.org)

PTOX – GreenWater Laboratories

PhycoTech, Inc. | 
Environmental 
Consulting in St. 
Joseph, MI

Taxonomic and Image-based Keys and Guides

https://pubs.usgs.gov/of/2015/1164/ofr20151164.pdf
https://www-cyanosite.bio.purdue.edu/images/images.html
https://hcb-1.itrcweb.org/appendix-a/
https://www.greenwaterlab.com/ptox/
https://www.phycotech.com/


F R E S H WA T E R  

J E L L Y F I S H

P O L Y P  S T A G E

• The polyp stage (a developmental 
form) occur on the bottom sediments 
of lakes with jellyfish, rarely observed

• The medusa (free swimming) is the 
form we see up in the water column

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQy-P6d-4xzXNx4mF-
ul_TIb4mSY6iXflpWAg&usqp=CAU

http://www.microscopy-uk.org.uk/mag/artdec99/fwfiles/lifecycle.gif

https://www.google.com/url?sa=i&url=https%3A%2F%2Fww
w.hrwc.org%2Flake-monitoring-volunteers-spot-an-elusive-
critter-the-freshwater-
jellyfish%2F&psig=AOvVaw1_sBLDHZMM5zHOjVvkBUEs&
ust=1614698084756000&source=images&cd=vfe&ved=0CA
IQjRxqFwoTCKDzpqWxj-8CFQAAAAAdAAAAABAD

https://www.gannett-cdn.com/presto/2018/09/21/PSPR/2db32aea-15ca-
48a2-8495-a7e7fc61c582-
fresh_water_jellyfish_photo.jpg?crop=2437,1373,x0,y0&width=2437&he
ight=1373&format=pjpg&auto=webp

Medusa

Medusa

Medusa

Matthias Jacob Schleiden

Various polyp stages attached to sediment

Jellyfish!



I R O N  B A C T E R I A / I R O N  P R E C I P I T A T E

• Iron bacteria are microscopic but their stalks can be macroscopic

• The iron floc and slime they cause is macroscopic and very visible

• Can stick to bottom, coat rocks, or be a sludgy mat

• Not harmful, but can be unsightly

• Can even occur in wells!

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.piquene
wsmagazine.com%2Fwhistler-news%2Fnaturespeak-is-that-oil-on-the-
beach-
2507979&psig=AOvVaw19mrvq_I7WqG8wlblI6a6J&ust=16146978745
63000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMCa38ywj-
8CFQAAAAAdAAAAABAK

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.loe.org%2Fshows%2Fsegment
s.html%3FprogramID%3D14-P13-
00023%26segmentID%3D5&psig=AOvVaw19mrvq_I7WqG8wlblI6a6J&ust=16146978745630
00&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMCa38ywj-8CFQAAAAAdAAAAABAP

The touch test:  Does it shatter or go right bac  
together?  If it shatters, it’s iron!

Some research suggests
That these stalks help attach 
The bacterium to the sediment
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