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Key Questions

What are characteristics of Lyngbya majuscula and

Lyngbya wollei ?

— Morphology and physiology

— Occurrence

— Bloom dynamics

— Toxicity of L. majuscula and L. wollei

— Nitrogen fixation in L. majuscula and L. wollei

Why is L. wollei proliferating in inland waters?
— A look at the Florida Aquifer
— Nutrient effects on growth rates of L. wollei
— Changes in water residence time (impoundments, drou

Why is L. majuscula proliferating in coastal waters?
— A look at the Florida Reef and Seagrass habitats
— Nutrient uptake of L. majuscula

ghts)



L. wollei
St. Johns River, FL
collected 8/2002

50 M




Kings Bay, L. wollei

Silver Glen Springs,
L. wollei

Weeki Wachee,
Tampa Bay, L. majuscula L. wollei




Bloom Grows on Blanket

initiation sediment

f_rom then to Floats to surface

Slicks

l Beach Accumulation

Decaying bottom
deposition

Hormogonia






L. wollel

High Point, NC

| eSurface mat
Littoral Zone: «Streamers

Benthic mat (Speziale 1988)




Bioactive Compounds

' Dermatotoxic Alkaloids

. Iyng byatoxin-a (Cardellina et al. 1979)

L. majuscula _ .
. aplySIatOXIH (Mynderse et al. 1977)

.« debromoaplysiatoxin  (mynderse et al. 1977)

- Neurotoxin

L. wollel ] ° saxitoxin (Carmichael et al. 1997,
Onodera et al. 1997)

.« PSP analog?







Nltrogen Fixation
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Evidence

Phlips et al. 1991, Lyngbya culture
from Lake Okeechobee, FL

Paerl et al. 1991, Lyngbya aestuarii
Joyner et al. (in press) Lyngbya
wollel

— Acetylene reduction assay

— DNA/RNA evidence




sHlighly variaple control rates (p < 0.01)



TRANSCRIPTION AND TRANSLATION

)
RNA ribosome

(nifH)

Protein (nifH)

Lyngbya cell
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CONCLUSIONS

Lyngbya wollei Is capable of nitrogen-fixation

*Nitrogen fixation (acetylene reduction) detected In
a Lyngbya wollei mat

*RNA evidence that Lyngbya wollei was the
dominant contributer to cyanobacterial
fixed N



 What are characteristic traits of Lyngbya
majuscula and Lyngbya wollel ?
— Microscopic traits
— Bloom dynamics
— Locations within Florida
— Toxicity of L. majuscula and L. wolleli
— Nitrogen fixation in L. majuscula and L. wollel

« Why is L. majuscula proliferating in Florida?
— A look at the Florida Aquifer
— Nutrient uptake of L. majuscula

e Future Research



*Changes in
groundwater and
surface water
chemistry

e[ncreased runoff of
nutrients into springs
or into sinks







OrIngs
>0



Lyngbya bioassays

bioassays In situ Indicate which nutrient limits
growth in the organism’s natural environment

Important for management decisions/strategies

potential limiting nutrients tested: N, P, Fe




Lyngbya bioassays




Chlorophyll a (mg)/dry weight (g)
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City Lake, High Point, NC; June 2002
Chlorophyll a T5

control +N +P +N,P +Ca
8.3nmM 6.3nM 103niM

+N,P,Ca




Alexander Spring; July 2004
Primary Productivity

772
T4




Alexander Spring; October 2004
Primary Productivity

772
T4




Another factor....... irnpound water (i.e. marinas/lagoors) +
nuirients = Cyanooloorr!

Examples: St Lucie, West Palm Beacr, Caloosanaaa River
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St Jonns R., FL: Nuirienis -+ drougnt (low flow, fagnant condiions)
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Why Is Lyngbya proliferating in
Florida’s coastal zone?

Florida Aquifer
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Primary productivity LyngbyaHAB July 2006
Lyngbya sp.
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Use In situ bioassays and N/P uptake experirnen
olc

develop bloorn thresholds

Uﬁ

Use rnolecular and conventional microscopic
techniques to identify and characterize (i J}{]HSJ

N, fixation and bloorn potentials, controls)
various Lyngoya strains/species

De sed on above, develop long  -terrn control and
nitigation strategies
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