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50 meters outside canal





Quantifying species 
of seagrass, algae, 
sponges, corals



Eutrophication model
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Thalassia testudinum
Syringodium filiforme
Halodule wrightii
Ruppia maritima
Macroalgae 
Microalgae 

Oligotrophic Eutrophic

Explicit model of 
ecosystem behavior #1

Nutrient pollution will 
lead to changes in 
relative abundances of 
primary producers in a 
predictable way. 

Benthic Monitoring for Water Quality



Using Seagrasses Tissue

C:N:P

15N/14N

13C/12C



Benthic Monitoring for Water Quality
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Explicit model of 
ecosystem behavior #2

Nutrient pollution will 
shift N:P ratios of 
primary producers 
towards a taxon-
specific “Redfield 
ratio”



Original 30 sites (1995)

10 sites for nearshore emphasis (2012)

17 sites in Dry Tortugas (2011)

5 sites for Everglades LTER (2000)

Benthic Monitoring for Water Quality



Sea wall



Animal surveys



Sediment CharacteristicsSediment Characteristics



Control Treatment

25cm	x 25cm	
randomly	
placed	for	
benthic	
coverage

25cm	x 25cm	
set	sites	for	
benthic	
coverage

10cm	x 10cm	
randomly	
placed	for	
canal	wall	
coverage

Elemental	ratio,	
stable	isotope	sampling



Monitoring Canals

19	canals	(w/	7	treatments)

5	Islamorada	 canals



Monitoring Canals

● Sampling

2014 2015 2016

Spring

Summer

Fall

Winter

●

●

●

●

●

●

●

29	- Fill

472	- Culvert
Spring

Summer

Fall

Winter

Spring

Summer

Fall

Winter

266	- Dredge

290	- Dredge

137	- Curtain



Effect on Seagrasses



Effect on Seagrasses

N:P



Effect on Seagrasses

15N Higher	15N/14N→	More	
anthropogenic	influence



Sediment Density

Density (g cm-3)Density (g cm-3)

Global Seagrass SedimentFlorida Bay Seagrass Sediment



Sediment Organic Carbon



Sediment Depth





Canal 29 – Key Largo

Backfill

Control





Canal 472







Canal	28
Canal	29

Two	months	after	Opening	

Canals 28 and 29



Canals 28 and 29

Canal	28
Canal	29
3	mo.	after



Canals 28 and 29

Canal	28
Canal	29
Canal	29

1	yr after



Canals 28 and 29

Canal	28
Canal	29
3	mo.	after



Canals 28 and 29

Canal	28
Canal	29
Canal	29

1	yr after



One	year	after	Opening	



Canal 266 – Big Pine

Dredge

Control



Canal 266- Before Dredging



Canal 266

Canal 263-
Control 



Canal 266- After Dredging



Canal 266



Canal 266



Canal 266



Canal 266



Canal 266



Canal 266



Canal 266



Canal 266- After Dredging



Canal 266

150cm
40cm

150cm
Before	
Dredging

After
Dredging



Conclusions

-Most		remediation	Techniques	are	
showing	positive	results	on	sediments
-some	on	seagrass,	algae	and	animals

-Care	must	be	taken	to	preserve	
remediated	canals

-Canals	are	affecting	adjacent	waters
Further	sampling	 required	to	assess	 the	effects	of	remediation	on	adjacent	waters
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