THE GOOD

, THE BAD &

THE MANAGED:

HOW TO IDENTIFY AND MANAGE ALGAE SCUMS
IN AGRICULTURAL AND RESIDENTIAL PONDS.

MIRIAM STEINITZ-KANNAN, PH.D
HEATHER MAYFIELD
MARK NIENABER
JOSHUA COOPER, PH.D
MARK JACOBS
JOHN STORK

THIS PUBLICATION IS SUPPORTED BY THE BOONE, CAMPBELL AND KENTON
COUNTY CONSERVATION DISTRICTS IN NORTHERN KENTUCKY.



THE GOOD, THE BAD AND THE MANAGED

TABLE OF CONTENTS

Page
I ntroducti on
How to Use the Guide 5
The Good and Bad about Al gae 6
More about Al gae and How They 6are Classi fi
Maxi mi zing the Good and Minimi7Zzing the Bad
Table 1. Freshwater Al gae ClasBsi fication
FIl oating Macroscopic Pl ants
Duc kweleadmn g, Spirodell a)
Wat er méeMoll f fi a)
Water (FARzmnlsl a)
FIl oating Cyanobadaateerni @&l (gileuy e

Mi crocystis 10

Aphani zomenon 11
Cylindrospermopsi s, Pl anktothrix, Pseudoan.
Spirulina, Arthrospira and Merli2smopedi a

FIl oating and Attached &yreermbaAdtgerei)a (Bl ue

Dolichospermum, and Anabaena 13
Attached CyanobaG@rieaen aAl(Bd ai)e

Osci | | at or iPaormidigmnagdNodularia 14

Nostoc 15

Euglena and Other Flagellated Al gace

Eugl ena, Phacus, Di moldr yDo m,o f P rAygrerd d ait Lem
Di atom Bl ooms 17
Fil amentous Green Al gae

Spirogyr a, Mougeotia and Zygnelna



TABLE OF CONTENTS (CONTINUED)

Branched Fil amentous Green Al gae
Cl adopahnotkyadr odi ct yon 19

Common Pl anktonic -MahgagednPbdeds
Cosmari um, Closteri um, Staurastrum, Pedi as
andol vox 20

Bactefcains

Sphaeranid|l dOxomi zi ng Bacteria 21
Protozoan Scums 22
Zoopl ankton Scums

Daphnia | umholtzi 23
Managing Your Pond
Know Your Watershed 214
Table 2. Water Quality Parameters25
Native Vegetative Buffers 26
Harvesting Al gae 27
Bot ttbpn Aer ati on 27
Management of Agricultural Ponds 28
References and Resources 29
Acknowl edgements and Contacts 30



DEDICATION

This guide is dedicated to the memory of
Coordinator for Boone, Kenton and Campbel]l
t he orfigelndal Gui de ®©0o Pond Scums
Here hunts the heron, queen of the
that spears the fish
that swallows the frog
t hat gul ps the bug
t hat nabs the nymph
that drinks the fl ea
t hat eats the algae, green and s mal
in the depths of the summer pond.
Sidman, Joyce. 2005. Song of the Water Boa
Now

M
C

p 1



INTRODUCTION

How to Use this Guide

The gui de includes pictures and identification
organi sms fornmenwidl|l pomsssoor | akes in Ohi o, Kent
I ndi ana, including aquatic plants, algae, and
most of the information in this guide pertains t

The guide starts with the most commonly observec

me al , and water ferns. Al though these are not

t

because they can form scums that completely covVve
after the aquatic plants andgrieamern ualeg aeh,e diodtl oms
euglenas, dinoflagell ates, gol Aémaal qvae h ared yf il

similar characteristics are grouped in the same
the most common algae genera found in the groups
also listed in Table 1, found on page 8. Any €
hi ghli ghtded! lioowi ng t he al gae are photographs of
zooplankton scums, which are caused by other tyrg
Because di fferent types of organisms can form ¢
identifications should ideally be verified usi C
these organisms are provided for this purpose.
afpi ctuoAdkKeyi onal verification with more compl e
recommeTfidied . gui de includes only the most common
scums found in Kentucky, Ohio, and I ndiana. It i

field guide for the United States.

At the end of the guide is a summary of common
t hat can be used by farmers, | andowners and con
healthy ponds and to control har mful al gal bl o
and |iterature.
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GOOD and the BAD about Al gae

eal thy pond i s
nt s, and ani mal
atic food chain
tosynt hesi s
d i mmedi at e
sed into th
d, or on th

a |living ecosystem that inclu
S Al gae and aquatic plants a
S They capture carbon dioxid

to create complex carbohydrates,
or growth. Oxygen is created
nd awidt hionutto atlhgea ea,i rl iwfee bw oeualtdnh
rthl

e and aquatic plants are, in turn, eaten by
(consumers), which create waste that is br
decomposers in the water. Those nutrients

ystem wher they are taken up by aquatic pl

althy

p ds typical
ients t

I

i

S

t favor on

n I occur when the ecosys
a I
bl ooms and c
g r
i

y

y one or a few species.
al ga an caldgealamliomeorse aasal ail n
ar duri

il i zer

t he summe
, sewage, an

ng with al gal bl ooms can come oxygen deficit
up oxygen in the proce®O§ efghi éakiamg dowged
I blooms that are capable of producing toxi
, pet s, |l i vest ock, and wildlife. Some of th
unmbonsst. of these toxins are secondary metabol
ies reaches ver yT hheisgeh tpyoppeusl actfi oanl g aelv edlso. o ms
ar mf ul aligreBsWhli 6 em$s heore are many di fferent
capable of producing toxins, most HABs i n
teria, al spr &emmo wal qase bl ue

€

(

t

A

alnhde fsaolulr ciens toef mpneurtarti ee nr
mal waste, and even So0me

f

e about Al gae and How They are Classified

wolrggnef ers to all simple organisms that | ac
her plants, have photosynthetic pigments, i n
y broad. Many organisms are |l umped into thi
en, photosynthetic, and are not considered p
e out the six major groups of freshwater alg
gue features, which are summarized in Tabl e
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l'i ke all ot her bacteria because
a nucl eusfproXKheyitheeybrmireali m-er m
some species fix nitrogen from t

and under the right circumstance:

|l bl ooms (HABs) .

SO

nclude a variety of other simpl «

nucl eus ferukahiydmomgbashpese, Thhe diat

but

araophygytayacterized by having beautiful |
ca (gl ass). I n many aquatic ecosystems,
The
flagell a)
oprayxtka) el l walls and often have a fl exib

next three groups-lafkeeuwkaruycot i
they use to propel themselves

t hey can al so pipatoaduxntnlgesi ze.

The d{Dohbphgl havtesRaveopbhwbaperpendi cul ¢
grooves in their cellulose cell wal

i nsi de
amount
r, t he

wo unequal
food
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ranche
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st way

s of
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d,

flagella and may have silica st
chain and can generate HABs t hc¢

al gae that are most closely rel a
is a very diverse group that has
and unbrancdéalelded wh$olee pg thek s ar e

n form quite | arge colonies.

t he
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so cap
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he alg
of be

nni

ng on page 24. Chemical treat merl

al gal bl ooms or scums because they ¢
abl ebasedsingrettbsespteademaquammeniheyr b
utrient, which may ultimately fuel r

ods

nd
al

for managing ponds and al gal bl

ecosystem is a constantly changi:
composition of the pbadting prope
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in your | andscape, a habitat fo

of new discoveries in the world of mi cr o :



TABLE 1. FRESHWATER ALGAE CLASSIFICATION

Al gae Group Good Bad
Domain Bacteria
Bluc-@ieeneizacA | g a e Produce oxygen -rf/la)myt.@@nanan-ocsan produc
o " _ phere. i ns, including |hepatot
(Gynabuotertay t er i a) . (oli\{er toxins),] neurot
Some contain b active Ccpom- .
t?to>f|ns fcell toxins)
pounds for poteniia medi ¢t al )
Us e toxins (esk|n tgxins),
' and ol factory iflrritant
Some used as b é)fertilizers. _
ome cause allgrgic re
Spi ruanildmra hr os pli_r a
P pSome pr?duce tgste/ odo
used as food su glemen s and
. . 5’ unds that arg probl e
antioxidants. . .
for drinking wgter tre
Domain Eukarya
Ewglehms n a s Some contain apEugleca&arsaagupirea .
= I h agent s. duce ichthyotoxins (fi
(Buglenbghyta)p hy t a) . i n€Can be inpndicators of
Contain paramy oghig Cc?lml teixon
carbohydrate U3t % B
the i mmune sysftem and treat
arthritis.
Some used in ag$omelpuoccduas tgste and
feed supplemenyfcsompounds.
Prymnesaomproduce tox-
i ns.
Diatine ms Mo st impprtant $cmm<aqculad><j1cfilters dur i
) food chain. ing water treatlment .
(BRailéardphyaa) op hy t a)
Produce-30nieaga y| Pasceiuddso.ni ¢ &rs cghri gd u c e
Used in biofue \rz]vz)tg(r) cﬁ:o)sn i sal t/
and bioremediaf{i 0n F9R Y s
Dinofufellage | | at es Produce-30nmeaga y| Saocnied sciia em@etbmnddes _
Dii oy It PhySemphhay anti1 n all'C e MLy qtoximns,
(Dinopleytn oy Rharropk y P ¥ >9| d dermat oxi ns
pounds.

GreereMigad | g a e Found in may f)@ldOGW]fppd&ﬁ stilll cause
(@hotopliymp hy t a) ments and cont alieamanttornoxheal t ly pond
Py dant s. as they decay.

Chlorella and Haematococcus
are sources of|the antioxidant
astaxanthin.

Most are sensitive to poll u-
tion, s o theyl|lindicate good
water quality.
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FLOATING MACROSCOPIC PLANTS

THE “DUCKWEEDS”, WATERMEAL AND WATER FERNS

AL

Wol ffi

A- Lemna, Sfpi rodel |

Frdd oating teomkhaweceebpanddedti @Wanlefafaina)at t ai n nui sanc
|l evel s iApn. ponbBsckweeds and watermeal oft-énkeccur
25 c¢cm long, with small LemdB€) oins trhed ttWalafr@gaas.i d e .
i s the smallest fl owerirmgepllan{amwnatsheodwmgntbdr si de
require quiretch matrirentThey reproducefbludddamgvery r
allowing them to cover ponds in a few weeks wunder
by aeration and nutrient reduction.

Wat er Afzeorlinsa()al so known as mosquito fern, duckweed
ponds with reddi shBF) .scRdaet 4 itkaend eiarv etshe (water and
relationshipgrwédmAalhdkadhacdandl faexes at mospheric n
Asia, it is often used as a biofertilizer for ric



FLOATING CYANOBACTERIA (BLUE-GREEN ALGAE)

MICROCYSTIS

Mi crocy

B S

Mi cr ociyss ttihse most common cause of harmful algal bl
ecosystems. Blooms often afppBearorl| ipkeea spiulpl é dh g rhee
Mi cr ocbylsotoinss can appear s@ddearel vt oorg asc astetsdrcdde s( t h
to regul ate buoyancy and migrate throughout the w
toxins (microcystins), that can be |l ethal to live
|l iver cancer. They can also cause skin irritation
apart). At that ti me-greke bilyg nsnappheaésr sa as ga phelr
One home owner dedictr'ideRlaadaaack!flodl.l.owSg, the Mic
it came crawling backlupwadei popadeteishgd@aywat ch.
everything | ooked normal and at 3:30 | glanced ou
soapy |li ke someone Theewatded4d e3@eint wadghbsi ght gre
morning it is éd smelly as ever

Under the microsoymspsissts of small round cells sur
envell &p)e The most c-oempmmchMiemmnos photi sfaemagi nos a,

irregularly shaped colonies that <can afpiplelacd bl ack

vesi(cH@tsher mopedhioes can be differentiated
col ¢ kFy.G)

10
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FLOATING CYANOBACTERIA (BLUE-GREEN ALGAE)

APHANIZOMENON

B. Aphani zomenon bl oom

D. Aphani zomenon

Het erocyst

!

C. Aphani zomenon E. Aphani zomenon

Aphani z ofmelnaooment s often clump together on the sur
grass clAjBppi.ngdhe fil aments have gas vesicles tha
and migrate throughout the water column. Some spe
saxitoxin, similar to the paralytic shellfish poi
Aphani zoanesnoonhas been reported to cause skin irriH/

America appear -tsoxifcar atnod bseomeomspeci es ar e
natural health food stores.

Colonies under the microscope may appear al

filled QQAphahegooietneorn ocMiuec rso eaynsdthibsl o o ms may
This i s Apéaau g ehraesn ohnet er, 0)cky sstpsec(i al i zed chAd |

sol d as

mo st b
al ter
s that

Aphani zomenon fi xes niMircorgoechyps thihsi caanbaduvaatiabeg o
Aphani zoweepanall of the nitrogen iAsphuasreidz ounpe n otrh.e
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