
Algae and Aquatic Vegetation in White Lake 
 

 
During the time that David Frey was working at White Lake (late 1940s-early 1950s), 

there were three issues that generated much interest among various stakeholders: 
 

• Low lake levels (boaters) 
• Abundant mats of bottom algae and vegetation that were considered a nuisance, 

as they were dislodged by boating activity and washed ashore to decompose, 
particularly on the western side of the lake (residents and swimmers) 

• Improving the recreational fishery (Wildlife Resources Commission) 
 

Extending the length of piers was offered as a solution to reduce the effects of boating on 
the lake bottom and algae, as was reducing or eliminating power boating.  Several ideas were 
promoted to rid the lake of the bottom algae, including the algicide copper sulfate, and 
herbivorous (plant/algae-eating) carp, and these “solutions” were requested repeatedly over the 
years. 

 
The following reports and letters mention the types of algae and vegetation found:  

 
o D. Frey report 7-25-50: Noted a “recent bloom of algae”, identified Mougeotia, Ulothrix, 

Zygnema, and Spirogyra.  He mentioned that the abundance was greatest in the western 
side of the lake, around the lake outlet.  He also suggested that the state hire a student to 
test whether copper sulfate would be effective, and whether it would be safe to use in a 
lake with low alkalinity (the copper could be toxic to fish) 

 
o Letter from T.C. Ellis, Senior Park Ranger 7-10-50: “the attendance at White Lake has 

not been what I believe that it would have if the rumor had not gotten out that White Lake 
had become polluted” 

 
o Letter from J.H. Cornell, Chief, Fish Division, Wildlife Resources Commission, 7-17-50:  

he made a brief visit to the lake, and found “at the end of the lake near the swamp, 
members of the Zygnematales present were principally Zygnema and Spirogyra in 
moderate quantities, of the Ulotrichales, very considerable growths of Ulothrix were 
collected, at the opposite end of the lake, near the beaches, the Ulotrichales were 
predominant, with some Ulothrix present, but principally Cladophora and Rhizoclonium.  
In in the central part of the lake were several floating mats of the bladderwort 
Utricularia” 

 
o In the late 1950s, the dominant genera (in order of abundance) were:  Sagittaria 

(arrowhead), the filamentous green alga Spirogyra, Cabomba (fanwort), Utricularia 
(bladderwort) and Eleocharis (spikerush) (Tebo 1961) 
 

o Survey work in 1978-79 indicated that densities of vegetation varied noticeably in different 
regions of the lake, with the primary species being the bladderwort Utricularia and the 
spikerush Eleocharis, both of which are low growing (1 to 8 inches in height) (Nichols, 
1979) 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Relative abundance zones for aquatic vegetation in White Lake, from Nichols 1979 Wildlife 
Resources Commission Report on White Lake.  
 
 
 
 
 
 
 
 



 A survey was conducted by NC Division of Water Quality in 2001: 
 

 
 
 



 
 
 
 
 



 
 
 
 
 



The 2001 memo indicated that in 2000 levels of algae had been higher, and this Bladen 
Journal article and photo from July 2000 shows what the decaying algae looked like in some 
places: 
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Dr. Lawson is 
finalist for job 
in Pitt County 

av DAVID RRA V 
St1ffWrller 

Dr. Dyron I aw,011 , au1>crin1en-
dcn1 ofRloden Counly Schools, has 
bocn ,elected •• one of flvc final " ! 

. for the posit ion of S11perln1enden1 
or Pin Councy Schools 1110 PIii 
Counly 00lld trf Educalion re-
leased the name, of four of 1he 
candldalcs on Friday, Ju ly 14" . 

Contacted 11 his office II Bladen 
C6uncy Schoob, Dr. Lawson nld, 
"This IJ not a posillon that I was 
,eeldna In any way. The opportu-
nhy pre,enccd iuelf, and I believe 
the faire,c thing 10 do, profe,sion-
ally and penonally, is lo uamine 
all upccc, of the situat ion." 

The Pin County school 1y11em is 
consldertbly larger than the Bladen 
Counly system Pitt hH 34 
achools ierving 21 ,000 students, 
compmd 10 Bladen which has 
,.aoo students enrolled at 14 
achools. 

According to Ginger Livingston 
reporting In Tlr• Daily R<fl<etot , 
the Pitt County Board of Education 
wUI swt Interviewing candidales 
for the position on Monday, July 
2,4 , 

In addition to Lawson, other can• 
dldates for the superintendent posi· 
t/on include rwo educators from rho 
Pitt County school systtrn . Brenda r 
K. Jones, as,oc1are , uperint.endent 

I , ... 
, .( 

for hum1111 resources, and Del 
Bums, a former um1rm1 1uperln-
1enden1 for curriculum and instruc- , 
tion. , It's only decaying algae 
I 

Mi~~el Prf lddy1,. associate sup~r- Tht thick and , me/ly black mattrlal that 1., collect/11g at af,w locallttd Jpol.f mostly along th, 1outh 
nttn .... ut o auxi 1ary services ,or h h b ., h I k djl h, 
Guilford County Schools, and Dr. sldt of Wh(te I.Ake Is a naturally occUTr/ng algae t at grows at t t ullom o, t t a , on oo/3 to t 
Law,on complete the lisc of named 1rufact wlitrt It d1cay1 cawing an off1n1/vt odor. In photo, town Director of Public Work.I Tim Frwh 

SEil LAWSON page 9A //flJ a pitchfork of tht malled material from a cove along the 1outh .,hare. 

Constrt 
new big 
on OK~ 
BV MICHAEL ~IMMONS 
Journal Editor/GM 

Construct ion on Bladen foun1y' 
two new high schools may be rur 
nlng a Jittlt behind sch•dule, b1 
not so far behind that thert in nee 
for concern al th is po1n1 tJ1a1 the 
will not be ready for students o 
the appointed time of fall , 2001 

So said Robbie Ferris of die ar 
chittct fum Sholler, Ferri s, Lind 
strom and Associates to the count 
school board Monday nighr 

Contractor, on both the ease an 
west siles have asked for exter 
sions on when the projects mW1 b 
complete, but both ieem to b 
working within the windows c 
time thty have been given, Feni 
told the board Neither extensio 
request has yet been gn,nted by tu 
fITTII , Ftrris sold. 

"Thert are ways to , peed up con 
struction work," Ferris sa id. 1111 
added that the contracling firm o, 
the eastern site had been bchbtd h I 
planned sch•dule by a self 
described 60 days a thon rime ago 

"Now," he said, "the project I 
behind the contractor 's schedule h: 
only 25 day, " 

The wes1r-m sue, though II look 
to most obsc:rvm 10 be well bchln, 
the eastern she, Is llCfutdly 11hcad o 
Its ten111ive schtdule, Ferri• sa,d 
He added, though, chat Cool 
Brolhers Company, Oie K<n<ra 
conlnctor on the weslt m schoo 
projec~ still has 1101 µr ovlded th• 
an:hirect flnn with Its flnallzer 
schedule. 

That they must do so within th, 

Lake phe-nomenon said to be natural; 
av JACK McDUFFIE 
Staff Writer 

The smelly black material that 
has accumulated at some locations 
along the shore of Whitt Lake, 
primarily on the south end, is 
nothing but decaying algae, ac-
cordin& to Paul Rawl, of the Nonh 
Carolina Division of Water Quality 
District Office In Fayetteville. 

Thou&J> !ht material looks and 
1mells somewhat like sludgt in 
some localized an,u, mo,ciy in 
coves, It i, hannles, to an imal life, 
Rawlsaaid. 

"It's more of a nuisance than 11 
water quality problem," Rawls 
pointed our. " II Is a n•lltral proces, 
th1t has occurred for m1111y ye1r1. 
We (DWQ) have b<en Involved in 

1110111torin& the occumnce of the 
problem since the 1950'1 and ii Is a 
regularly occurrina phenomenon." 

Rawls 11y1 that his depanmcnt 
just finished the latett tetts on the 
lai:e and no Indication of conLMnl• 
nation was found in the samples 
taken. 

"The marerial is the same cype 
that has been there many times 
before," Rawls explained. "It 11 
filamentous s,een algae of the 
spirogyra species that grows on the 
lake floor. The fatt that tht lake 
water is clear allows more llaJ,t to 
get to tb• bottom of tho lake which 
enhances I.be &rowth of tho algae," 

Rawls ny1 algae, in lho right 
proportlon1, ii necessary end very 
btneflcial, However, ii becomes a 

"Periodically we do a thorough investigation 
of the lake, and we've found no evidence to 
indicate that the situation presents a health 
problem." 

Paul Rawls, District DWQ official 

nuisance WM11 the IIDOUOI aeu out 
ofblilnce. 

"The IIIIIJ)les we j1111 collected 
and tested confumed that this IJ 
spiroa)tt," Rawls said. 

"Several factor1 contribule to the 
collection of the dec1yin1 aipe in 
cenain .,..,," Rawls nid. "Tho 
natural currern and wave action of 
the water aiooa with Che boat tr1fflc 

on the lake probably contribute to 
the alpe brnkin& IOOM from the 
bottom of the lake and floetin& to 
the top where It decays and rums 
blatk . The fact th11 the laice Is 
pretty shallow probably concrlbutes 
to the algae brealuna loose. The 
declyUl& alpe Is what CIUIOI Che 
smell that people obJ<Ct to. 

"Bued on previ0111 1wdles of the 

lake, there h11 been 110 de11rauatl111 
of wacer quality," Rawls 1dded 
"DWQ will continue 10 monitor th4 
l•ke to dettnnine ,r wndhlom 
change. Perlodlcolly we do 1 
thorough lnvestig•rlon of the lakt 
and we· ve fouud no ov Mcnee tc 
indicate that 1ho siluadoo presents r 
health problem " 

Rawl1 said hit agency 11 a<11nK tc 
mttt with town officl1l1 al a late, 
date to look •t some al1emarJvea tc 
Ir)' to lessen the nuisance oruted 
by the oleae accumulttlon. 

David Coburn, park superuiten-
dcnt at S1ngle1>ry Laicc 1111d tho 
Individual chMged with monllorrna 
three IIAle-owned lakes rn tht 
<ounry- Wh,re Lake, Uoy Tree 

sec WHITE LAK!: '"'"' , •• 



The next surveys were more intensive; a 2014 survey of the lake conducted by personnel 
from NC State University was initiated after an infestation of the aquatic weed Hydrilla 
verticillata was found in Lake Waccamaw.  No hydrilla was found that year, but vegetation was 
found at most of the stations sampled (89%).  The same type of whole-lake annual survey has 
been conducted from 2017 to the present.  Hydrilla was found in most of White Lake in 2017 but 
has been found very sparsely since that time.  These annual surveys give a good indication of the 
natural variability in the presence of bottom algae and vegetation in the lake. 
 
 
Recent Data on Aquatic Vegetation/Algae from NCSU Surveys (reported in the 2021 White 

Lake Monitoring Report): 
 

 The 2021 White Lake vegetation survey conducted by NCSU Extension personnel found a 
decrease in the percentage occurrence of aquatic vegetation/filamentous algae compared to 2020, 
with 64% of the sample sites having aquatic vegetation (Table 5).   The lake elevation at the time of 
the 2021 survey was 64.1 feet above sea level (NAVD 88), and the Secchi depth was 1.0 m.  Lake 
elevation at the time of the 2020 survey was 64.55 feet (due to high rainfall that year) and Secchi 
depth was 1.0 m, while the lake level was much lower at the time of the 2019 survey (63.68 feet) 
and the Secchi depth was 1.6 m.  The 2018 survey was conducted about five weeks after Hurricane 
Florence, and floodwaters had subsided quickly; the Secchi depth was 1.25 m.  In September 
2017, White Lake Secchi depths were less than 1 m due to the cyanobacterial bloom (NC DEQ 
2018). 
 
Table 5.  Aquatic vegetation found in annual whole-lake surveys of White Lake.  Percentage occurrence is determined 
as the number of survey points in which each vegetation species is found divided by the total number of survey points 
(202) sampled (Table from 2021 NCSU White Lake Aquatic Vegetation Survey Report).  Green indicates an increase 
from the previous year, and red indicates a decrease. 
 

 
 
 
 

 



 Many of the sample points on the western side of the lake had two or more kinds of 
vegetation found (Fig. 13).  A single occurrence of the invasive weed hydrilla was found in the same 
general areas where it was found in 2018 and 2019 (Fig. 14). 
 

The 2018 survey of White Lake found the biomass of aquatic vegetation was much lower 
than in 2017; this was best illustrated by comparison photos included with the survey report that 
year: 
 
 

2017 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 

 
2018 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

While the presence of different kinds of vegetation can vary from year to year, there can 
also be variability over the course of the summer season.  Mid-year monitoring events were  
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conducted in June and August of 2020 for hydrilla detection, with results indicating a trend of 
more vegetation present in early summer, particularly for spikerush and macroalgae Chara/Nitella 
(both have been found in the lake and are very similar in appearance) (Figure 16; NCSU 2020). 
 

 

 
 

Figure 13.  Sample locations where aquatic vegetation/algae was found in 2021 (NCSU 2021). 
 
 
 

 
 

Figure 14.  Locations where the aquatic weed Hydrilla verticillata was found, A) in 2021; B) in 2019; and C) in 2018 
(NCSU 2021). 
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Figure 16.  White Lake % occurrence of submerged aquatic vegetation in June and August 2020 (NCSU 2020). 
 
 

Tuckerman’s pondweed (Potamogeton confervoides, also known as algal pondweed) was 
first found in White Lake in 2020, and it was the only species that was classified as “dense” in the 
2021 survey (Fig. 17).  
 
 
 
 
 

 
 

Figure 17.  Relative abundance of Tuckerman’s pondweed (Potamogeton confervoides) in White Lake in 
October 2021 (NCSU 2021). 
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Plant biovolume was estimated by using BioSonics equipment and software.  The map 
generated (Fig. 18)) shows that submerged aquatic vegetation biovolume was relatively low (mean 
biovolume from stations with vegetation was 9.8%) with plant heights less than 12 inches, with few 
observations of emergent vegetation (NCSU 2021). 
 
 

 
 

Figure 18.  White Lake submerged aquatic vegetation biovolume in October 2021 (NCSU 2021). 
 
 

Filamentous bottom algae (Mougiotia sp.) observed during 2019 lake monitoring: 
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This green alga was 
found by Frey in 

1950 
 

The recent presence 
of healthy green 
mats in shallow 
areas of the lake 

was at a time when 
the clarity of the 
water was very 

good 



 
 

 
 

Utricularia floating on the lake surface, April 20, 2022 
 
 
 

Summary Observations on Bottom Algae and Vegetation in White Lake: 
 

o The diversity in filamentous green algae found in the lake in 1950 is indicative of a 
healthy community rather than one influenced by nutrient pollution from septic systems 
(which was suggested at the time) 

o The same types of mat-forming green algae are still found in the lake and their abundance 
varies from year to year  

o There have been no reports of filamentous cyanobacterial mats, as have been found at 
Lake Waccamaw 

o According to residents, large windrows of aquatic moss have collected along the 
lakeshore in times past, and recent vegetation surveys indicate that it is still found in the 
lake, although its abundance is quite variable  

o Much of the material which has and continues to collect around sea walls is decomposing 
algae mats, and residents in the same locations (along the western and southern shore) 
report the same situation year after year 

o The submerged vegetation found in White Lake is for the most part characteristic of 
acidic and/or low-nutrient conditions 

o There are only two native taxa common to both White Lake and Lake Waccamaw:  
macroalgae (Chara and Nitella), and spikerush 

o The invasive aquatic weed Hydrilla verticillata, found throughout most of the lake in 
2017, is not thriving under present lake conditions, and no tuber bank has been found in 
lake sediments 

This type of 
bladderwort 

does not have 
roots, and is 

typically found 
floating on the 

lake surface 
 

It is a 
carnivorous 
aquatic plant 

that is 
characteristic of 

low nutrient 
conditions, and 
has been found 
in the lake since 

1950 
 
 


