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Division of Water Resources Algal Bloom Report     June 10, 2016 

 

Collector(s): Kevin Rowland & Stephanie Petter Garrett, Wilmington Regional Office 

Location and Date: Greenfield Lake, Wilmington NC. 6/8/2016 

Reason Collected: Follow-up investigation of a potential harmful algal bloom 

 

  
Figure 1: Locations where samples were collected in Greenfield Lake, Wilmington, NC. 

 

Sample Information: Greenfield Lake is a small, shallow and eutrophic cypress swamp located 

in downtown Wilmington North Carolina (Figure 1). The Wilmington Regional Office (WiRO) 

staff responded to concerns about discolored water on 5/31/2016 and determined the cause of the 

discoloration was a bloom of the filamentous bluegreen Dolichospermum spiroides (formerly 

called Anabaena spiroides).  D. spiroides may produce cyanotoxins and blooms of this alga, as 

well as other toxigenic bluegreens, are considered potentially harmful and classified as potential 

harmful algal blooms (pHABs) which may pose a human or animal health risk. A follow-up 

investigation was conducted on 6/8/2016 to determine if the pHAB was still present.  
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A second set of phytoplankton samples were collected along with physical parameters (Table 1) 

at the two initial sites: one along the shoreline (Site 1, Figure 2) and the other from the bridge 

(Site 2, Figure 3). A third site was added near the boat rental and concession stand (Site 3, Figure 

4). Samples were also collected at the three sites for potential cyanotoxin testing by the Division 

of Public Health (DPH).  

 

Results of Analysis: The green discolored water and surface film noted during the initial 

investigation had returned to the normal tannic stained brown color.  Algal densities were highest 

at the boat rental and concession stand (Site 3) at a unit density of ≈ 22,000 units/ml and 

biovolume of ≈ 2,900 mm3/m3 (Table 2). The assemblage was dominated by the Cryptomonad 

Komma which represented 71% of the total unit density. Algal densities were lower along the 

shoreline (Site 1) (≈ 4,000 units/ml, ≈ 1,800 mm3/m3) and at the bridge (Site 2) (≈ 6,000 units/ml 

and ≈ 2,300 mm3/m3).  The shoreline assemblage was dominated by Cryptomonads (45%) and 

the bridge was dominated by Chlorophytes (45%).  Dolichospermum was still present along the 

shoreline but comprised less than 15% of the total unit density. 

 

Results of cyanotoxin testing can be obtained by contacting DPH at (919) 707-5900. 

 

Ecological Significance:  Algal assemblages can shift rapidly as well their densities.   These 

shifts can be caused by changing environmental conditions (sunlight, temperature and nutrients) 

triggered by natural events (i.e. significant rainfall). Although the densities at the concession site 

may be considered a moderate bloom (> 20,000 units/ml), there are no associated toxins 

produced by Komma and their blooms are not considered pHABs.   

 

In general, Cryptomonads and Chlorophytes are considered beneficial algae providing a 

significant food source and nutrient uptake.  However, elevated productivity of any algae can 

cause fluctuations in dissolved oxygen (DO) and pH as well as cause aesthetic problems (i.e. 

discolored water and dense filamentous mats).  Physical parameters (conductivity, DO and pH) 

taken at the time of the investigation all appear normal for Greenfield Lake in June. 

. 
Table 1. Physical parameters of Greenfield Lake 5/31/2016 

Location Time Cond (µS/cm) Temp (C◦) DO (mg/L) pH (su) 

Shoreline 14:45 PM 212 31.5 6.5 7.2 

Bridge 15:15 PM 210 29.5 8.2 7.2 

Concession 15:00 PM 214 28.9 6.8 7.2 

 

Table 2. Algal densities and biovolume in Greenfield Lake on 5/31/2016 

Location Dominant Algae 
Total Cell density 

(cells/ml) 

Total Unit density 

(units/ml) 

 Total Biovolume 

(mm3/m3) 

Shoreline Cryptomonads 10,500 4,000 1,800 

Bridge Cryptomonads 6,000 6,000 2,300 

Concession Cryptomonads 23,000 22,000 2,900 
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Figure 2: Water color along shoreline (Site 1) Figure 3: Water color at the bridge (Site 2) 

   

Figure 4: Water color and turtles at the boat rental and concession stand (Site 3) 

 

Photos were taken at the time of the investigation by WiRO Staff. 

 

Report prepared by:  

Mark Vander Borgh  

Environmental Biologist  

Division of Water Resources  

Contact: (919) 743-8423,  mark.vanderborgh@ncdenr.gov 
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