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[image: image4.emf]1382A YES ALGAE LITTLE SPRING (HERNANDO) 0.442 14 12

1382A NO ALGAE MUD SPRING (HERNANDO) 0.22 1 0

1382A SALT SPRING (HERNANDO) 0.538 8 8

1382A YES ALGAE WILDERNESS SPRING 0.39 1 1


Wilderness - Mud - Salt Springs (Hernando)
Discussion Points

· If you combine nitrate data for Wilderness – Mud – Salt  springs then fails Bionomial Test (additional data pending)
· We agreed to create a new spring WBID for Wilderness-Mud-Salt Springs located in the northwestern portion of 1382A.  The new WBID is shown in the map above as WBID 1382G.   We also agreed to create a new spring WBID for Little Spring (Hernando) located southwest of Weeki Wachee Spring (discussed in separate report).  However, this is not necessary at this time because Little Spring (Hernando) was not flowing at the time of the sampler’s visit in January 2011.
· Algae are abundant and photo-documented in Wilderness Spring.  Salt Spring (Hernando) was visited a second time and abundant algae was photo-documented in the spring and run. The brown coating on the grass at Salt Spring was determined to be a prolific diatom bloom.  The bright green algae at Salt Spring was identified by DEP taxonomists as Enteromorpha species that is common to areas influenced by pollution.  

· Recommend WBID for Wilderness-Mud-Salt Springs be placed on the verified list for algal problems because we have both nitrate and photodocumentation of algal impairment in Wilderness and Salt Spring.  
WILDERNESS SPRING PHOTOGRAPHS…………………………………………………………SEE Pages 4-9

SALT SPRING (HERNANDO) PHOTOGRAPHS………………………………….………..SEE Pages 10-26
WILDERNESS SPRING
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Wilderness Spring dock – showing labeled areas of algal growth that were labeled from this overview and individual photographs zoomed into area are below.   To read the labels in the above view you must increase magnification to 300% .
(Photo Credit – Laura Hester)
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Wilderness Spring algae locations – labels on aerial relate to photographs below

Samplers Notes:  Photographs were taken at low tide so that algae was easily visible on shoreline.  There was algae present along the shoreline northwest, south and southwest of the spring.  Water at the spring vent area had bluish tint, but not clear.  Water in spring pool and run was not clear and you could not see if there was algae along the bottom.  Algae to north of spring in shallow area and algae at the shoreline was observed in areas with shade and other areas with full sun.  
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Wilderness Spring algae observed in Area A on reference map. 
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Wilderness Spring algae observed in Area B on reference map. 
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Wilderness Spring algae visible under water and observed in Area C - north of spring vent shown on reference map. 
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Wilderness Spring possible algae observed in Area D shown on reference map. 

SALT SPRING (HERNANDO)
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The samplers revisited Salt Spring in Hernando County on 1/27/11 in order to document the presence of various types of algae, collect a vegetative sample with brown coating and obtain photographs of impairment.  There were algal clumps observed at the secondary smaller vent northwest of larger vent.  There are areas of algae throughout the spring run south of the pool area labeled as black and brown algae.  Photographs are included at the end of this section of the algae problems.  The sketch indicates the area of the interesting brown coating believed to be a diatom bloom near the spring vent (labeled floc).  Details of the research on the diatom bloom are included at the end of this document.  These diatom blooms were not documented at this spring fifty years ago.  The prolific occurrence of this diatom species at this spring is thought to be associated with favorable conditions that include elevated levels of nutrients and specific conductance.  There was an algal species collected to the north of the main spring vent and shown on the sketch.  The bright green algae was identified by DEP taxonomists as Enteromorpha species that is common in Florida.  Interestingly this algal species is also common to areas influenced by pollution and becomes a very successful fouling organism.  This species is found at depths of 5 meters in shallow brackish areas, or marine habitats in close proximity to freshwater seeps.  Photos of this algae are included below and additional information is available at http://www.sms.si.edu/irlspec/entero_flexuo.htm .
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Salt Spring (Hernando) at main spring vent at Location 6 looking down the spring run shows brown diatom bloom and green algae.  Long strands of brown algae were present at this location.
 (Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater view near main spring vent Location 6 

shows brown diatom bloom and green algae clumps.

 (Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater view near small second spring vent Location 6 

shows brown diatom bloom and green algae clumps.  
 (Photo Credit – Laura Hester 1-27-11)

[image: image15.jpg]~—





Salt Spring (Hernando) underwater view to the east of main spring vent Location 5 

shows brown coating on submerged stump.

 (Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater looking toward main spring vent Location 5 

shows brown diatom coating on bottom.

 (Photo Credit – Laura Hester 1-27-11)

[image: image17.jpg]



Salt Spring (Hernando) underwater in spring run Location 4 

shows green, black and brown algae on bottom.

 (Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater looking upstream in spring run Location 4 

shows black and brown algae on bottom.

 (Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater in spring run Location 3 

shows black algae and dead SAV on bottom.

 (Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater in spring run Location 2 

shows brown encrusted vegetation and algae on bottom.

(Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater in area of rocks in spring run Location 2 

shows brown encrusted vegetation , algae and diatom bloom on bottom.

(Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater photo shows green algae with SAV in the spring run 

Location 1 upstream from the fallen tree.  

(Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) underwater photo shows green algae and brown diatom bloom 

with SAV in the spring run at Location 1 upstream from  the fallen tree.  

(Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) shows algae at Location 1 in the spring run near fallen tree at low tide.  

(Photo Credit – Laura Hester 1-27-11)
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Salt Spring (Hernando) shows algae at Location 6 identified by DEP Toxonomist as Enteromorpha species.  Collected to the north of the main spring vent and shown on the sketch.  The Enteromorpha species  is common to areas influenced by pollution and becomes a very successful fouling organism.  This species is found in Florida and common to depths of 5 meters in shallow brackish areas, or marine habitats in close proximity to freshwater seeps (Littler and Litter 1989). 
 (Photo Credit – Laura Hester 1-27-11)

SALT SPRING (HERNANDO) DIATOM BLOOM

Historic records indicate that the brown coating was not observed at this spring fifty years ago so it is not indigenous and considered a nuisance species at other locations by USGS.  The DEP algal taxonomists do not think the brown coating is iron oxidizing bacteria - it is thought to be a diatom bloom…”the vegetation is coated primarily with diatoms of the species Pleurosira laevis along with some lyngbya.”  As for the brown color - it could be due to something adhering to the diatoms, perhaps bacteria, or something the diatoms are secreting, or peat/organic sediments from the surrounding swamps accumulating on the diatoms covering natural vegetation. Joy Jackson said that she has “never seen diatoms quite this extensive although she would not consider this diatom bloom by itself as an "impairment" since the grazers are thought to keep the diatoms in check. However, perhaps this diatom bloom is signaling a biological imbalance and we should assess the system in more detail to see if the bloom leads to impairment (e.g. low DO, water clarity, SAV changes, eutrophication).”

I did find additional information on the species of diatom, Pleurosira laevis that is abundant in warm-temperate and tropical waters. This diatom species is frequently associated with increased nitrate concentrations and seems to prefer waters with higher chloride concentrations and interestingly produces chloroform. It is a typical brackish diatom that is commonly found in the estuaries of large rivers but can also live in inland waters with higher conductivity or even freshwater. It is considered a nuisance species that has been introduced at other locations such as the Great Lakes and Baltic Sea. A factsheet from USGS that indicates this diatom is capable of producing mucilage that allows it to connect to other cells forming zigzag filamentous chains that can then simply form large mats. It may be possible that this mucilage also collects sediment from sediments and is then observed as the "brown coating" observed on the SAV.  

Dave Dewitt was asked to provide comments about whether the Salt (Hernando) diatom bloom observed as a vegetative brown coating is a seasonal phenomena.  Dave said that the brown vegetative coating has been there for a number of years - as long as he has been visiting the spring. The reddish brown flakes are suspended in the turbulent flow of the spring boil above the vents, and it accumulates around the vents in the spring pool and some is transported down the run where it settles out of the water column. Historical references (Wetterhall, FGS R.I. 39) from fifty years ago, describes brown flakey (algal) material at Mud Spring, but not at Salt (Hernando) Spring, which is interesting. There is no historic mention of it at the Crab Creek springs either, although he describes the water there as being turbid.  Both Salt (Hernando) Spring and Crab Spring have similar abundant brown coating on the vegetation today.  This species of diatoms are common at many brackish springs, although I don’t know if there is a salinity threshold where it becomes prevalent. It seems to be present all of the time, but may become thicker or more obvious at certain times so there may be a seasonal effect. It also might have appeared thicker during droughts when conductance was higher. Our record for Crab Spring shows a conductance range of 4,000 to 11,000 uS/cm with an average of about 7,000 uS/cm.  I have heard reports from divers of this material coating the walls and ceiling in the cave room below Salt (Hernando) Spring, and it is easily dislodged and suspended in the water. Conductance at Salt (Hernando) Spring ranges from 4,000 to 17,000 uS/cm, and the average for our period of record is 7,000 us/cm.  Wilderness Spring has conductance values of 20,000 to 30,000 uS/cm.  When we visited the head spring at Otter Creek last month I didn’t notice any brown flakey material in the spring or on the run. The specific conductance measurements there at the time were in the range of 7,000 to 9,000 uS/cm.  List of springs that have similar problems - Ryle Spring, Double Keyhole Spring, Crab, Wilderness and Salt (Hernando) Spring.

Data was analyzed for Salt Spring (Hernando) and Little Spring (Hernando) to compare a spring with the diatom blooms and another spring in the same WBID that does not have this problem.  The table below shows the analytes that were significantly different in Salt Spring (Hernando).  Specific conductance, iron (total and dissolved), sulfate (total and dissolved) were all highly elevated in Salt Spring (Hernando).  Crab Spring, that has similar looking vegetative coating, has similar elevated levels of specific conductance, iron, and sulfate.  The Crab Springs photo really looks like diatom growth mixed with other organic matter from surrounding swamps (sedimentation comments from Russ Frydenborg). Both springs had high nitrates, low phosphorus and low DO.  The higher specific conductance at Salt Spring (Hernando) is definitely favored by this species of diatoms.
COMPARISON OF SALT SPRING (HERNANDO) TO LITTLE SPRING

	PARAMETER
	SALT SPRING
	SALT SPRING
	LITTLE SPRING

	
	TOTAL SAMPLE (dup)
	MEDIAN
	MEDIAN

	 
	 
	 
	 

	D.O
	19
	1.75
	1.465

	SP
	70
	6430
	324

	IRON, TOTAL
	2
	3200
	37

	IRON, DISS
	43
	61
	29

	NITRATE
	68
	0.451
	0.645

	SILICA, TOTAL
	6
	8.1
	8.2

	SILICA, DISS
	13
	8.1
	8.58

	PHOSPHORUS, TOTAL
	39
	0.022
	0.01

	SULFATE, TOTAL
	7
	112
	7.9

	SULFATE, DISS
	36
	316
	9.475

	SULFUR, TOTAL
	 
	N/A
	N/A


02/01/2011

Summary Report on a Bloom-ID sample from Salt Spring Hernando collected on 01/27/2011

We received an algal bloom-ID sample in a 50 ml plastic tube with no preservative on 02/01/2011.   The sample had many grass filaments, brown color, and dirty water.  Here is a quick assessment of the algal community based on some slides taken directly from the brown liquid and some brown specimens that had adhered to the grass filaments (which could be Luziola fluitans).  The concentration of algae was all diatoms.  The most dominant diatoms were Pleurosira laevis, and some Synedra ulna, Tabularia fusciculata.  There were also a few Cyanobacteria such as Lyngbya martensiana, Planktothrix sp., and Oscillatoria sp.  

We guess the brown color could be due to something adhering to the diatoms, perhaps bacteria, or something the diatoms are secreting, or the brown stuff was there and the diatoms grew in it.  Diatoms can be a light brown color, but not as dark as this.  The volume of the brown stuff is greater than the amount of diatoms.  

With some of microscope pictures below.    

ID-Work team: Diatoms ID: Isaura; Grasses ID: Blake, Jennifer and Cheryl and Algae ID: Maosen 

Reviewed, CAS, 2/2/11 
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