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[bookmark: _GoBack]ALGAL SAMPLING
Lake Istokpoga, 9/10/15 and 9/22/15
FL Department of Environmental Protection (FDEP) and FL Fish and Wildlife Conservation Commission (FL FWC) staff conducted water quality and algal sampling at Lake Istokpoga in Highlands County on 9/10/2015 and 9/22/2015 to identify the algae species present. The Friends of Lake Istokpoga committee has been contacted by a number of concerned citizens who wanted more information about the algae species that were in the lake.  
Methods
Lake Istokpoga was sampled in three locations by FDEP South Regional Operations Center (ROC) and FL FWC (Figure 1.). The Windy Point samples were taken from the boat ramp dock located on the Southwestern part of the lake on 9/10/15. The Mid and Upper Lake samples were collected by boat on 9/22/15. The Mid Lake sample was taken west of Big Island. The Upper Lake sample was taken in the Northern portion of the lake. The Windy Point sample was collected by FDEP and includes field water quality measured using a YSI multi-parameter meter. The Mid and Upper Lake samples were collected by FWC, and because the samplers did not have a multi-parameter meter available, there are no field measurements for those two sites. Surface water grab samples were collected for analysis of nutrients, chlorophyll a, and identification of algal species following DEP Standard Operating Procedures (SOPs; see http://www.dep.state.fl.us/water/sas/qa/sops.htm).  Sampling and analyses met DEP quality assurance/quality control standards (see http://www.dep.state.fl.us/water /sas/qa/index.htm ).
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Figure 1. Sampling map of Lake Istokpoga.  Windy Point was sampled on 9/10/15 and the Mid and Upper lake sites were sampled on 9/22/15.
Results
The field meter readings and water quality parameters collected on the 9/10/2015 and 09/22/2015 sampling events are presented in Table 1. 
Water Quality	
Chlorophyll a is a measure of algal biomass in the water column. Direct comparison of analyte concentrations should not be made between all three samples due to different collection dates and locations within the lake. On September 22, 2015, the concentration of chlorophyll a was lower in the Upper Lake sample than in the Mid Lake sample. For this same sampling event, orthophosphate, total phosphorus, nitrate-nitrite, and ammonia values had the opposite pattern, with slightly lower values in the Mid Lake sample than in the Upper Lake sample.

Table 1. Water quality results from 9/10/15 and 9/22/15 at Lake Istokpoga.  
	Analyte
	Windy Point
9/10/15
	Mid Lake
9/22/15
	Upper
Lake
9/22/15

	Field Temperature (°C)
	31.2
	-
	-

	Field pH (SU)
	7.4
	-
	-

	Field Specific Conductance (µmhos/cm)
	155
	-
	-

	Field Dissolved Oxygen (mg/L)
	8.2
	-
	-

	Calculated DO % saturation
	110.75 c
	-
	-

	Chlorophyll a (µg/L)
	44
	34
	19

	Orthphosphate (mg/L)
	0.004 U
	0.023
	0.076

	Total Phosphorus (mg/L)
	0.073
	0.082
	0.13

	Nitrate+Nitrite (mg/L)
	0.004 U
	0.004 U
	0.037

	Ammonia (mg/L)
	0.011
	0.009
	0.025

	Un-ionized ammonia
	≤0.02 c
	-
	-

	Total Kejldahl Nitrogen (mg/L)
	1.6
	1.2
	1.2

	Total Nitrogen (mg/L)
	1.6
	1.2
	1.2



A dash (-) indicates sample/measurement was not collected or criterion/limit does not exist.
c – calculated value
U - Material analyzed for but not detected; value reported is the method detection limit

Phytoplankton
The algal community in the water column, phytoplankton, varied among the 3 sites (Table 2 and 3).  The density of algal units per milliliter in the Windy Point sample was over 6 times the density in the Upper Lake sample. This agrees with the chlorophyll a results.  

At Windy Point, the sample contained a high percentage of blue-green algae with some green algae. The Mid Lake sample was more evenly divided among blue-green algae, green algae, and diatoms. The percent composition of the Upper Lake sample was almost the reverse of the Windy Point sample, with a high percentage of green algae and some blue-green algae. Since the southern portion of the lake was sampled almost two weeks before the middle and northern portion of the lake, it cannot be determined whether these results represent a community shift or if the sites are normally different with respect to algal composition.

Table 2.  Algal Composition for Lake Istokpoga Samples
	Lake Istokpoga
	Windy Point 9/10/15
	Mid Lake 9/22/15
	Upper Lake 9/22/15

	Wet Algae Analysis
	 
	 
	 

	Number of Wet Taxa
	46
	49
	55

	Number of Wet Algal Units Identified
	303
	303
	303

	Algal Density (number/mL)
	37,518
	15,164
	6,247

	Percent Dominant Wet Taxon
	21.4
	35.4
	21.4

	Dominant Wet Taxon Name
	Planktolyngbya contorta
	Planktolyngbya contorta
	Chlamydomonas sp.

	 
	 (Cyanophyceae) 
	 (Cyanophyceae) 
	 (Chlorophyceae) 

	% Blue-green
	71.0
	39.3
	18.1

	% Green
	19.8
	20.1
	60.4

	% Yellow-green
	0.0
	1.0
	3.3

	% Euglenophytes
	0.7
	2.3
	2.0

	% Pyrrophytes
	1.3
	2.3
	7.6

	% Diatoms
	7.3
	34.7
	7.3

	Diatom Analysis
	 
	 
	 

	Number of Diatom Taxa
	22
	16
	21

	Number of Diatom Valves Identified
	500
	500
	500

	Percent Dominant Diatom Taxon
	32.2
	30.8
	41

	Dominant Diatom Taxon Name
	Staurosira construens
	Staurosira construens
	Aulacoseira granulata






Table 3.  Taxa List for Lake Istokpoga Samples

	 
	 
	Windy Point
	Windy Point
	Mid Lake
	Mid Lake
	Upper Lake
	Upper Lake

	 
	 
	9/10/2015
	9/10/2015
	9/22/2015
	9/22/2015
	9/22/2015
	9/22/2015

	 
	 
	# counted
	# per mL
	# counted
	# per mL
	# counted
	# per mL

	Bacillariophyta
	 
	 
	 
	 
	 
	 

	 
	Bacillariophyta
	22
	2,724
	105
	5,257
	22
	454

	Chlorophycota
	 
	 
	 
	 
	 
	 

	 
	Ankistrodesmus falcatus
	2
	248
	2
	100
	3
	62

	 
	Botryococcus braunii
	1
	124
	0
	0
	0
	0

	 
	Chlamydomonas sp
	0
	0
	4
	200
	60
	1,237

	 
	Chlorella sp
	0
	0
	0
	0
	6
	124

	 
	Chlorococcum humicola
	0
	0
	1
	50
	5
	103

	 
	Closteridium sp
	0
	0
	0
	0
	2
	41

	 
	Closterium gracile
	0
	0
	1
	50
	1
	21

	 
	Coccomonas orbicularis
	0
	0
	0
	0
	12
	247

	 
	Coelastrum microporum
	1
	124
	0
	0
	0
	0

	 
	Coelastrum sphaericum
	0
	0
	1
	50
	0
	0

	 
	Cosmarium sp
	4
	495
	0
	0
	0
	0

	 
	Crucigenia tetrapedia
	0
	0
	0
	0
	2
	41

	 
	Diacanthos belenophorus
	0
	0
	1
	50
	3
	62

	 
	Dictyosphaerium ehrenbergianum
	4
	495
	9
	451
	5
	103

	 
	Dictyosphaerium pulchellum
	0
	0
	1
	50
	0
	0

	 
	Elakatothrix gelatinosa
	2
	248
	2
	100
	0
	0

	 
	Euastrum bidentatum
	2
	248
	0
	0
	0
	0

	 
	Euastrum denticulatum denticulatum
	2
	248
	1
	50
	0
	0

	 
	Kirchneriella obesa
	1
	124
	0
	0
	3
	62

	 
	Monoraphidium sp
	0
	0
	0
	0
	5
	103

	 
	Nephrocytium obesum
	1
	124
	0
	0
	0
	0

	 
	Nephrocytium sp
	0
	0
	0
	0
	2
	41

	 
	Oocystis parva
	1
	124
	0
	0
	4
	82

	 
	Oocystis pusilla
	0
	0
	1
	50
	0
	0

	 
	Oocystis sp
	1
	124
	0
	0
	12
	247

	 
	Pandorina morum
	0
	0
	0
	0
	1
	21

	 
	Pediastrum duplex
	1
	124
	1
	50
	0
	0

	 
	Pediastrum tetras
	3
	371
	0
	0
	0
	0

	 
	Quadrigula chodatii
	1
	124
	0
	0
	0
	0

	 
	Scenedesmus abundans
	3
	371
	2
	100
	5
	103

	 
	Scenedesmus acuminatus
	1
	124
	1
	50
	2
	41

	 
	Scenedesmus arcuatus
	0
	0
	2
	100
	1
	21

	 
	Scenedesmus bicaudatus
	1
	124
	1
	50
	0
	0

	 
	Scenedesmus bijuga
	7
	867
	3
	150
	9
	186

	 
	Scenedesmus brasiliensis
	0
	0
	0
	0
	1
	21

	 
	Scenedesmus dimorphus
	3
	371
	1
	50
	0
	0

	 
	Scenedesmus opoliensis
	0
	0
	0
	0
	1
	21

	 
	Scenedesmus quadricauda
	8
	990
	14
	701
	12
	247

	 
	Scenedesmus sp
	4
	495
	0
	0
	4
	82

	 
	Schroederia judayi
	1
	124
	1
	50
	2
	41

	 
	Selenastrum westii
	0
	0
	2
	100
	3
	62

	 
	Staurastrum sp
	5
	619
	7
	350
	5
	103

	 
	Tetraedron caudatum
	0
	0
	0
	0
	2
	41

	 
	Tetraedron minimum
	0
	0
	0
	0
	3
	62

	 
	Tetraedron trigonum
	0
	0
	1
	50
	1
	21

	 
	Tetrastrum heterocanthum
	0
	0
	0
	0
	1
	21

	 
	Tetrastrum triangulare
	0
	0
	0
	0
	2
	41

	 
	Westella botryoides
	0
	0
	1
	50
	0
	0

	 
	Willea rectangularis
	0
	0
	0
	0
	3
	62

	Chrysophyta
	 
	 
	 
	 
	 
	 

	 
	Mallomonas sp
	0
	0
	0
	0
	4
	82

	Cyanophycota
	 
	 
	 
	 
	 
	 

	 
	Synechocystis sp
	0
	0
	0
	0
	3
	62

	 
	Aphanizomenon flosaquae
	2
	248
	2
	100
	0
	0

	 
	Aphanocapsa delicatissima
	10
	1,238
	3
	150
	1
	21

	 
	Aphanocapsa sp
	45
	5,571
	7
	350
	2
	41

	 
	Cylindrospermopsis raciborskii
	51
	6,314
	2
	100
	0
	0

	 
	Dolichospermum circinale
	2
	248
	3
	150
	2
	41

	 
	Dolichospermum spiroides
	0
	0
	1
	50
	0
	0

	 
	Jaaginema gracile
	1
	124
	0
	0
	0
	0

	 
	Merismopedia tenuissima
	10
	1,238
	6
	300
	1
	21

	 
	Merismopedia warmingiana
	2
	248
	0
	0
	2
	41

	 
	Microcystis aeruginosa
	4
	495
	3
	150
	0
	0

	 
	Microcystis sp
	6
	743
	2
	100
	0
	0

	 
	Microcystis wesenbergii
	10
	1,238
	7
	350
	4
	82

	 
	Oscillatoria sp
	0
	0
	1
	50
	1
	21

	 
	Planktolyngbya contorta
	60
	7,429
	70
	3,505
	10
	206

	 
	Planktolyngbya limnetica
	6
	743
	1
	50
	0
	0

	 
	Pseudanabaena sp
	1
	124
	2
	100
	2
	41

	 
	Rhabdogloea sp
	2
	248
	4
	200
	25
	515

	 
	Romeria leopoliensis
	2
	248
	0
	0
	2
	41

	 
	Snowella sp
	1
	124
	5
	250
	0
	0

	Euglenophycota
	 
	 
	 
	 
	 
	 

	 
	Euglena sp
	1
	124
	3
	150
	3
	62

	 
	Lepocinclis ovum
	0
	0
	0
	0
	1
	21

	 
	Lepocinclis sp
	0
	0
	3
	150
	1
	21

	 
	Strombomonas urceolata
	0
	0
	1
	50
	0
	0

	 
	Trachelomonas hispida
	1
	124
	0
	0
	0
	0

	 
	Trachelomonas intermedia
	0
	0
	0
	0
	1
	21

	Prasinophyta
	 
	 
	 
	 
	 
	 

	 
	Spermatozoopsis exultans
	0
	0
	1
	50
	0
	0

	Pyrrophycophyta
	 
	 
	 
	 
	 
	 

	 
	Glenodinium pulvisculus
	1
	124
	5
	250
	21
	433

	 
	Peridinium sp
	3
	371
	2
	100
	2
	41

	Xanthophyta
	 
	 
	 
	 
	 
	 

	 
	Centritractus belanophorus
	0
	0
	1
	50
	5
	103



The three taxa that accounted for about half the total algal units per milliliter in the Windy Point sample were Planktolyngbya contorta, Cylindrospermopsis raciborskii, and Aphanocapsa sp., all blue-green algae.  Planktolyngbya contorta was the dominant taxon in the Mid Lake sample. Both Planktolyngbya contorta and Cylindrospermopsis raciborskii are cosmopolitan, free-floating, planktonic algae. Both have fine filaments. Cylindrospermopsis raciborskii contains a structure called a heterocyst that allows the algae to fix nitrogen gas directly from the atmosphere and therefore, gives a competitive advantage over other algae which are dependent on nitrogen in the water. Rather than forming algal scums on the surface of a waterbody like some other cyanobacteria, these species are found throughout the water column and their fine filaments can cause the water to look brown in color. The dominant algae in the Upper Lake sample was the green flagellate, Chlamydomonas sp.  This species can form harmless green discoloration of the water without any accompanying scum or odor.

Dominance in algal groups varies naturally throughout the year, but prolonged dominance of cyanobacteria may be associated with a higher risk for harmful algal blooms. The cell wall of all cyanobacteria is made up of lipopolysaccharides, which may cause skin irritations upon contact. Some cyanobacteria have the potential to produce harmful algal toxins. Cylindrospermopsis raciborskii is one example of a cyanobacteria with the potential to produce the hepatotoxin cylindrospermopsin and the neurotoxins anatoxin-a and saxitoxin. However, the samplers reported no observable bloom conditions occurring at the time of this sampling, and algal toxin analysis was not performed for these sampling events. 

Thank you for your interest in maintaining the water quality of Florida’s lakes. Please feel free to contact us if you have any questions.
Contact and resources for more information
Kirby Wolfe, (239)344-5719, kirby.wolfe@dep.state.fl.us
DEP publications on Best Management Practices and Environmental Stewardship and Education:  http://www.dep.state.fl.us/water/nonpoint/pubs.htm 
DEP biological assessment resources: http://www.dep.state.fl.us/water/bioassess/index.htm 
FWCC Aquatic Plant Management: http://myfwc.com/wildlifehabitats/habitat/invasive-plants/aquatic-plant/  
Freshwater Algal Bloom information: http://www.dep.state.fl.us/labs/biology/hab/index.htm 
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