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Dense mats of floating and submersed vegetation in Great Coharie Creek above Old 
Crow Rd.  The site is impounded by the roadway and blockage of the culverts draining 
the area by logs and sediment.  Photo by S. H. Kay 8/18/2010.   
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EXECUTIVE SUMMARY 

A visual survey was conducted primarily in the spring and summer of 2011 at 73 
locations to document the distribution and relative abundance of filamentous algae and 
common aquatic vascular plants in the Great Coharie Creek Local Watershed Planning 
(LWP) area and to assess the potential impacts on water quality and use support.  This 
survey was part of the Phase II Scope of Work for the development of the Great 
Coharie Creek Local Watershed Plan and undertaken in response to concerns raised 
during previous benthic macroinvertebrate sampling in the watershed. 

Filamentous algae and/or common species of vascular aquatic plants were present in 
43 of 73 sites visited, often as dense, nearly monoculture stands, particularly in open 
(swampy) areas and shallow channels. The large, open, stream-wetland complexes 
(swamps) with limited flow had the greatest variety of plants, whereas streams with 
more frequent and consistent flow tended to have fewer plants.  Thirty of the 73 sites 
either lacked vegetation entirely or were dry sites that contained only terrestrial plants. 

Filamentous algae were present at more than half of the sites, usually as dense growths 
on other vegetation in open areas.  Four non-native invasive aquatic species, including 
Asian spiderwort (Murdannia keisak), alligatorweed (Alternanthera philoxeroides), 
creeping waterprimrose (Ludwigia hexapetala), and parrotfeather (Myriophyllum 
aquaticum), were found within the LWP area.  The dominant invasive species was 
Asian spiderwort, which was present in 47% of the vegetated sites and frequently 
occurred as nearly monoculture stands.  Alligatorweed and creeping waterprimrose 
occurred in 21% and 14% of the sites, respectively, but parrotfeather occurred only in 3 
sites (7%).   

A native species of smartweed (Polygonum hydropiperoides) occurred in 47% of the 
vegetated sites and as nearly monoculture stands in several.  Native wetland grasses 
occurred at 23% of the sites and were occasionally very dense, particularly in shallow 
channels that had standing water or saturated soils.  Other common weedy native 
species including cattails (Typha latifolia), bladderwort (Utricularia spp.), and 
proliferating spikerush (Eleocharis baldwinii) were present across the LWP area. 

The impacts of vegetation on macrobenthos are not entirely clear.  The sites having the 
two lowest (best) North Carolina Biotic Index (NCBI) values for benthic 
macroinvertebrates also were those with the greatest diversity (most species) of aquatic 
plants.  The NCBI values for benthic macroinvertebrates showed a strong and 
statistically significant relationship only with two physical variables: the size of the 
drainage area and the habitat subscore for “Substrate”.  

We concluded that dense growths of weedy vegetation very likely are affecting the 
diversity of benthic macroinvertebrate populations in some areas, most likely indirectly 
through impacts on dissolved oxygen and habitat quality.  However, we could not 
determine whether any statistically significant relationships exist between benthic 
macroinvertebrate population metrics and vegetation.  The fact that the only statistically 
significant relationships found were between the NCBI and two physical variables 
(drainage area and “Substrate”) does support the contention of BAU that lack of suitable 
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in-stream habitat was the overriding factor affecting benthic macroinvertebrate 
populations.   

The results of this study suggest that aquatic vegetation management (herbicide or 
algicide application and/or mechanical removal) may be warranted in some locations to 
improve flow and habitat conditions for benthic macroinvertebrate populations at 
selected locations within the LWP area. 

INTRODUCTION 

Algae and aquatic vascular macrophyte vegetation are important factors influencing 
both water quality and populations of invertebrates, fish, and wildlife in streams and 
wetlands.  The impacts may be either beneficial or detrimental, depending on the type 
and density of plant populations in these environments.  Moderate growth of vegetation 
is beneficial for water quality and provides food, habitat, and shelter for insects and 
other invertebrates, fish, and wildlife.  Algae and aquatic vascular macrophytes also 
have a significant impact on the dynamics of nutrients and suspended sediments in 
wetlands and flowing systems.  Aquatic plants (particularly submersed species) trap 
sediments and serve as sinks for nutrients during the growing season.   

Dense growths of algae and other aquatic vegetation may block light penetration into 
the water column and thus contribute to low concentrations of dissolved oxygen, 
especially during warmer months when both flow and the oxygen solubility in the water 
are low.  Thick surface mats of vegetation such as alligatorweed (Alternanthera 
philoxeroides) and other plants also can physically block flow of the water and lead to 
flooding during storm conditions, as mats break loose and clog culverts and pile up 
against bridges.  The combination of low dissolved oxygen and impedance of flow may 
promote conditions unsuitable for many species of aquatic organisms.  Photosynthetic 
activities of plants during the day and their consumption of oxygen at night also may 
cause wide diurnal fluctuations in dissolved oxygen and pH, which can be detrimental to 
fish and aquatic invertebrate populations.  Excessive vegetation also can interfere with 
the use of the impacted streams for recreational activities such as fishing and canoeing.  
Benthic biologists with the NC Division of Water Quality (NCDWQ) Biological 
Assessment Unit (BAU) reported poor aquatic insect populations at several sites where 
large masses of decaying aquatic vegetation were seen and suggested that this may 
have adversely impacted insect populations at several locations within the LWP area 
(NCDWQ-BAU 2010). 

In addition, local residents have expressed concern about the overabundance of 
vegetation within the Great Coharie Creek Local Watershed Planning area.  Streams 
once freely flowing within the watershed now are blocked or partially blocked by 
extensive growths of invasive, exotic (non-native) plants and aggressive native plants, 
which prevent access for fishing, canoeing, and other recreational activities.  The 
stream blockage is exacerbated by beaver dams, log jams, and man-made 
impoundments prevalent within the LWP area. 
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OBJECTIVES 

This study was undertaken as Task 5 of the Phase II Scope of Work (NCDWQ-WAT 
2010).  The primary objectives of this study were to:  

1. Assess dominant weedy vegetation within the Great Coharie Creek LWP area1; 
2. Relate the potential impacts of dense growths of vegetation on water quality and 

use support. 

There also were two secondary objectives:  

1. To provide stakeholders with information to leverage funding for management 
activities that may improve downstream water quality as well as open areas for 
recreational activities that may benefit the local economy.   

2. Provide additional information to examine the relationships between benthic 
macroinvertebrate populations and presence of vegetation and plant detritus.   

APPROACH 

A visual assessment of aquatic and wetland vegetation across the Great Coharie LWP 
area was conducted on August 18, 2010 and August 10-11, 2011, when the vegetation 
was at its peak seasonal growth.  Assessments were conducted at road crossings and 
in major roadside ditches at 73 locations throughout the LWP area.  Each site was 
visited only once.  Primarily terrestrial plant species, including invasive exotics such as 
Chinese privet (Ligustrum sinense) and Japanese stiltgrass (Microstegium vimineum), 
were not included in this survey.   

NCDWQ-WAT developed a vegetation survey form (Appendix A) and used this form in 
conjunction with field notes to document the dominant aquatic and wetland plants found 
at all sites visited.  Aquatic or wetland vegetation was documented from 43 sites (Figure 
1 and Appendix B) of 73 locations visited.  This assessment was qualitative and should 
not be considered to be inclusive of all common aquatic and wetland plant species 
within the LWP area.   

The relative abundances of common species were estimated visually using a scale of 1 
to 4 (a copy of the WAT Vegetation Survey Form is in Appendix A)2.  A frequency chart 
was prepared, and the distributions of those plants occurring at > 10% of the sites with 
aquatic vegetation were mapped using ArcGIS.  One additional invasive exotic plant, 
parrotfeather (Myrioplyllum aquaticum), was found only three times, but was included 
because of its invasive nature.  Photos were taken at all sites. 

                                            
1
 The purpose was to identify areas where weedy vegetation may have been stressors that cause 

conditions (e.g., low dissolved oxygen and impeded flow) that potentially may lead to impairment. 
2
 Abundances were not quantified by species counts, as areas surveyed were accessed only from the 

roadside.  More accurate determinations of species abundance and quantitative data to determine 
species diversity would have required physically entering many sites by boat and, hence, were well 
beyond the scope of this project.  The visual scale used was: 1  = Rare (only a few plants observed); 2 = 
Common (individual plants or small clumps of plants were observed scattered throughout the site); 3 = 
Abundant (large growths of plants were observed throughout the site); and 4 = Very Abundant (vegetative 
mats or dense emergent growths of plants essentially covered the entire site). 



 
Figure 1.  Locations of sites surveyed which contained aquatic or wetland plants.  The numbers shown in the green dots 
are the map codes in Appendix B. 
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RESULTS AND DISCUSSION 

Algae or aquatic vegetation were present in only 43 of the 73 sites (59%) surveyed.  
Thirty sites either lacked vegetation entirely or were dry sites that contained only 
terrestrial plants, including common grasses and broadleaf weeds3 found in adjacent 
cropping fields, as well as dense stands of privet and other brush.  Data from a local 
weather station in Newton Grove show that rainfall was limited during much of the year, 
particularly during the height of the growing season when aquatic vegetation growth 
would be at its maximum (Figure 2). 

 
Figure 2.  Precipitation measured at personal weather station KNCNEWTO4 at Newton 
Grove during LWP area monitoring activities.  Data were downloaded from Weather 
Underground: http://www.wunderground.com/cgi-
bin/findweather/getForecast?query=28366&sp=KNCNEWTO4 
 
Filamentous algae, the most common form of native vegetation found in the LWP area, 
occurred in 23 of the 43 sites (53%) having aquatic vegetation.  In addition to the algae, 
a total of 40 species of common, vascular aquatic and wetland plants also were 
documented during this survey (Appendix C).  The number of vascular plant species 
found per site varied from 1 to 18 and is summarized by site in Appendix D.  The large, 

                                            
3
 A weed may be defined for the purpose of this report as an extremely aggressive plant that tends to 

grow unchecked and which often overruns other more desirable, less aggressive vegetation, interferes 
with the intended uses of the water body, and causes other undesirable effects such as flooding.   

http://www.wunderground.com/cgi-bin/findweather/getForecast?query=28366&sp=KNCNEWTO4
http://www.wunderground.com/cgi-bin/findweather/getForecast?query=28366&sp=KNCNEWTO4
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open, stream-wetland complexes (swamps) with limited flow contained the greatest 
variety of plants, whereas streams with more frequent and consistent flow tended to 
have fewer plants (Figure 3).  Roadside ditches frequently had some aquatic or wetland 
vegetation, but usually were dominated by terrestrial plants during hot weather and 
periods of low to no flow.  At these times, the soils in the ditches usually were dry or, at 
the most, had only a few temporary pools.     

Several species of common, native vascular plants (Table 1) found in the LWP area 
frequently form very dense, weedy growths, and can become problematic, particularly in 
shallow channels, swamps, and natural or manmade impoundments.  These plants 
reproduce readily both by seed production and fragmentation and are readily distributed 
by downstream flow, wading animals, and mechanical removal in ditches and at road 
crossings.  All of these plants have the potential to form extensive growths and crowd 
out other more desirable native species, much as do the invasive exotic species 
mentioned below.  Native wetland grasses also were present in almost a quarter of the 
sites, growing in wet soils along exposed channels, in shallow water, and on floating 
debris islands,  often dominating the small channels (Table 1).  Various sedges and 
rushes also were fairly common. Filamentous algae also can form dense growths, 
including surface mats, particularly in open, stagnant areas where there is limited 
growth of vascular plants.  Dense growths of surface algal mats during the warm 
months and associated nighttime algal respiration frequently cause nighttime oxygen 
depletion that may precipitate fish kills.   

Table 1.  Weedy native vascular plants and miscellaneous wetland grasses found within 
the Great Coharie Creek LWP area, February 2009 through August 2011. 

Common Name Scientific Name 
Frequency 
(N of  43 sites) 

Percent of 
43 sites 

Smartweed 
Polygonum 
hydropiperoides 

20 47 

Cattails  Typha spp. 17 39 

Bladderwort Utricularia spp. 12 27 

Grasses, unidentified Poaceae 10 23 

Proliferating spikerush Eleocharis baldwinii 6 14 

Watermeal Wolffia spp. 2 5 

Duckweed Spirodela or Lemna spp. 1 2 

 

Four species of invasive aquatic and wetland plants were found in the LWP area (Table 
2).  These all are problematic plants that either already dominate or have the potential 
to dominate many of the stream channels, swamps, and other wetland areas throughout 
the headwaters of Great Coharie Creek and its tributaries.  They all spread in the same 
manner described above for the native species, including fragmentation.  All except 
alligatorweed produce viable seeds.  They all can crowd out desirable native plants, 
reduce light penetration in the water column (causing low oxygen conditions), and 
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harbor the vectors of disease, such as mosquitoes. The first three of these (i.e. all 
except parrotfeather) are easily confused with each other as well as with several 
common native wetland and swamp plants such as the smartweeds (Polygonum spp.), 
waterwillow (Decodon sp.), and waterpod (Hydrolea sp.).  The distributions of the four 
non-native invasive species, the five species of very aggressive (weedy) native plants 
as well as miscellaneous wetland grasses and filamentous algae are shown in Appendix 
E.  Also see Appendix F for a photographic comparison of several of the “look-alike” 
species. 

Table 2.  Invasive exotic aquatic and wetland plants found within the Great Coharie 
Creek LWP area, February 2009 through August 2011. 

Common Name Scientific Name 
Frequency 
(N of  43 sites) 

Percent of 
43 sites 

Asian spiderwort Murdannia keisak 20 45 

Alligatorweed Alternanthera philoxeroides 9 20 

Creeping waterprimrose Ludwigia hexapetala 6 14 

Parrotfeather Myriophyllum aquaticum 3 7 

 

Significant growths of vegetation were found at the four stations at which BAU benthic 
biologists had observed masses of filamentous algae and/or decomposing vegetation 
while collecting macrobenthos samples in February and March of 2010.  These sites 
included Great Coharie Creek at SR1703, Kill Swamp at SR1710 and SR1706, and the 
UT to Sevenmile Swamp at US 13.  The BAU report (NCDWQ-BAU 2010) suggested 
that algae and decomposing “grasses” 4 covering the channel bottom and snags 
possibly had adversely impacted benthic macroinvertebrate populations by limiting the 
available habitat needed by the less tolerant species.  Specifically, they stated that 
generalists could “inhabit the stream under such conditions, but more sensitive species 
would be less likely to be found” and also that “generalists are able to utilize the silts 
and grasses to some extent, but most taxa will not.”  Consequently, the presence of 
abundant vegetation we observed at these stations during the growing season and 
which would still be present and decomposing during the winter would lend some 
support to the contention of the BAU biologists that the lack of flow and limited 
availability of suitable habitat (due at least in part to dense vegetation), rather than 
water quality, were limiting benthos populations at these locations and throughout the 
LWP area.  However, two of the sites that had very dense vegetation during this survey 
(and where significant amounts of decaying vegetation would be expected during the 
winter) actually had lower NCBIs and greater EPT diversity than other sites without 
dense vegetation, indicating that the benthic communities were healthier there.  The site

                                            
4
 Data from this vegetation survey suggested that most of the “decomposing grasses” actually were not 

grasses but were most likely the remains of Asian spiderwort and smartweeds, which were present at all 
four sites. The spiderwort was very abundant at all sites except Kill Swamp at SR1710.  
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Figure 3.  Numbers of aquatic or wetland plants species found at each survey station.  The numbers on the colored dots 
are the actual numbers of species documented at each site.   
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having the most species of plants, including dense growths of vegetation (Great Coharie 
Cr. at SR-1703), had the third largest drainage area of the benthos sites and the second 
lowest NCBI recorded within the LWP area.  The relationship between the number of 
plant species and/or vegetation densities and the NCBI remains unclear, however.  
Correlation analysis revealed that there were no statistically significant relationships 
between the numbers of plant species observed at any sites and any of the metrics for 
benthic macroinvertebrates.  Calculation of a plant diversity index might have shown 
relationships between vegetation and benthic macroinvertebrate populations.  However, 
this would have required precise quantification of species on an area basis and 
significantly more input of time and effort that was well beyond the scope of this project.  
Consequently, we cannot determine with any certainty from the limited data the impact 
of vegetation on NCBI scores at several of the benthic sampling sites.   

Further analysis of the benthic data from BAU (linear regression and correlation 
analysis) showed a strong and statistically significant relationship only between NCBI 
and two physical variables: the size of the drainage area and the habitat subscore for 
“Substrate” (Figure 4).  Benthic macrophyte diversity usually increases with increasing 
size of the drainage area.  This occurs because catchments with larger drainage areas 
usually have more suitable habitat for benthic macroinvertebrates than catchments with 
smaller drainage areas, all other factors being equal.  This lends further support to the 
concept that habitat is the major limiting factor for macrobenthos in the Great Coharie 
LWP area.   

Vegetation also is a physical component of the habitat and may either enhance or inhibit 
macrobenthos, depending on the morphological characteristics of the plants, where they 
grow within the water column, and the densities of their populations.  Dense coverage 
with vegetation (or with organic debris from decomposing vegetation), particularly when 
combined with long periods of low flow5 can have drastic impacts on dissolved oxygen 
and may cause significant diurnal fluctuations in pH which, in turn, may eliminate 
populations of many or most of the less tolerant species and result in a macrobenthos 
community composed largely or entirely of only a few highly tolerant species.  
Restoration of flow by removal of dense vegetation may be warranted at selected 
locations within the LWP area to provide more suitable conditions for benthic 
macroinvertebrate populations and to reduce populations of invasive and weedy plants 
that serve as a reservoir for repopulation of downstream areas.  Potential sites are 
shown in Figure 5 and Table 3.  Photos and other details of sites which potentially could 
benefit from vegetation management are presented in Appendix G (separate from this 
document due to large size). 

 

                                            
5
 Very dense vegetative growth can cause low flow by physical blockage of the stream channel.  Low flow 

caused by manmade and beaver impoundments may be further exacerbated by vegetation.  The 
converse also is true: some types of dense vegetation (duckweeds and other un-rooted plants) may be 
partly the result of low flow conditions that prevent them from being washed downstream. 
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Figure 4.  Relationships between NCBI and: drainage area (top panel)6; substrate score 
(bottom panel)7. 

                                            
6
 High NCBI scores indicate poorer benthic macroinvertebrate diversity and a trend toward domination by 

species that are more tolerant of low flow, low dissolved oxygen, and poorer habitat. 
7
 The substrate score is one of seven submetrics that compose the total habitat score.  The maximum 

possible score is 14.  Higher scores indicate more suitable in-stream substrate for use as habitat by 
benthic macroinvertebrates.  Substrates heavily covered with organic debris also would score lower.   

r
2
 = 0.7740     r = 0.8798 

NCBI = 7.55475 – 0.02835*Drainage Area (sq. mi.) 

NCBI = 8.44535 – 0.15303*Substrate Score 

r
2
 = 0.7889     r = 0.8882 
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Figure 5.  Sites which potentially might benefit from vegetation management.  The 
labels beside the potential management sites are the site codes shown in Table 3.   
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Table 3.  Possible sites where some aquatic vegetation management may be beneficial.* 

Subwatershed Site Code Location Latitude Longitude 

BDS-01 BS-1800 Beaverdam Swamp at Bryan Rd. 35.2272 -78.3595 

BDS-02 BS-701 Beaverdam Swamp at US 701 35.2371 -78.3516 

BDS-04 BS-1702 Beaverdam Swamp at Rose Rd. 35.2690 -78.3320 

BDS-04 BS-1703 Beaverdam Swamp at Old Goldsboro Rd. 35.2634 -78.3323 

GCH-02 GCC-1647 Great Coharie Creek at Warren’s Mill Rd. 35.2389 -78.3929 

GCH-03 GCCUT-1643 UT to Great Coharie Creek at Oak Grove Church Rd. 35.2325 -78.4159 

GCH-04 GCC-1646 Great Coharie Creek at Old Crow Rd. 35.2418 -78.4118 

GCC-03 GCCUT-1703a UTa to Great Coharie Creek at McLamb Rd. 35.2046 -78.3823 

GCC-05 GCC-1703 Great Coharie Creek at McLamb Rd. 35.2199 -78.3712 

GCC-05 GCC-13 Great Coharie Creek at US 13 35.2331 -78.3762 

GCC-06 GCCUT-13a Pond above UTa to Great Coharie Creek at US 13 35.2283 -78.3849 

KS-01 KS-701 Kill Swamp at US 701 35.2174 -78.3451 

KS-02 KS-1706 Kill Swamp at Kornegay Town Rd. 35.2258 -78.3360 

SMS-03 SSUT-13b UTb to Sevenmile Swamp at US 13 35.2094 -78.4176 

*Details of sites and potential benefits are presented in Appendix G (separate from this document). 
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SUMMARY 

 A visual survey was conducted primarily in the spring and summer of 2011 to 
document the distribution and relative abundance of filamentous algae and 
aquatic plants in the Great Coharie Creek LWP area and to assess the potential 
impacts on water quality and use support. 

 Filamentous algae8 and/or common species of vascular aquatic macrophytes 
were found in 43 of 73 sites visited. 

 Thirty of the 73 sites either lacked vegetation entirely or were dry sites that 
contained only terrestrial plants. 

 Filamentous algae were present at more than half of the sites, usually as dense 
growths on other vegetation or as floating mats in open areas. 

 Four non-native invasive aquatic species (Asian spiderwort, alligatorweed, 
creeping waterprimrose, and parrotfeather) were found within the LWP area. 

 The most common and widespread of the non-native, invasive species was 
Asian spiderwort, which occurred in 47% of the vegetated sites, often as nearly 
monoculture stands blocking all or most of the stream channel. 

 Alligatorweed and creeping waterprimrose occurred in 21% and 14% of the sites, 
respectively, but parrotfeather was rare (only present in 3 sites). 

 A native species of smartweed (Polygonum hydropiperoides) also occurred in 
47% of the vegetated sites and occurred in nearly monoculture stands in several. 

 Native wetland grasses occurred at 23% of the sites and were occasionally very 
dense, particularly in shallow channels that had standing water or saturated soils. 

 Other common weedy native species including cattails, bladderwort, and 
proliferating spikerush were present across the LWP area. 

 The large, open, stream-wetland complexes (swamps) with limited flow contained 
the greatest variety of plants, whereas streams with more frequent and 
consistent flow tended to have fewer plants. 

 The sites with the two lowest (i.e., best) NCBI values for benthic 
macroinvertebrates were those having the greatest numbers of aquatic plant 
species, but there was no clear relationship between number of plant species 
and the size of the drainage area.   

 The NCBI values for benthic macroinvertebrates showed a strong and 
statistically significant relationship only with two physical variables: the size of the 
drainage area and the habitat subscore for “Substrate”.  

 A group of fourteen sites was selected as potential locations which might benefit 
from some vegetation management and are detailed in Appendix G (separate 
document). 

 

  

                                            
8
 Identification of species of filamentous algae is a very tedious and time consuming activity.  This was 

beyond the scope of this project.  Mats of filamentous algae found in open water often are mixtures of 
several, often many species, which have similar management options.   
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CONCLUSIONS 

 Filamentous algae, invasive aquatic plants, and weedy native aquatic plants are 
distributed widely throughout the LWP area and often occur in dense, nearly 
monoculture stands, particularly in open (swampy) areas and shallow channels. 

 Dense growths of weedy vegetation may be affecting the diversity of stream 
benthic macroinvertebrate populations in some areas, most likely indirectly 
through impacts on dissolved oxygen and habitat quality.  Further examination of 
the relationships between benthic macroinvertebrates and vegetation density will 
be needed to verify this. 

 We could not determine whether any statistically significant relationships exist 
between benthic macroinvertebrate population metrics and vegetation. This 
probably is a reflection of the qualitative nature of the procedures used for these 
vegetation assessments9 as well as the very limited number of sites where both 
vegetation data and benthic macroinvertebrate data were collected.   

 The fact that the only statistically significant relationships found were between 
the NCBI and two physical variables (drainage area and “Substrate”)10 does 
support the contention of BAU that habitat was the overriding factor affecting 
benthic macroinvertebrate populations within the LWP area.   

 Aquatic vegetation management may be warranted at selected locations within 
the LWP area to help restore flow and improve habitat conditions for stream 
benthic macroinvertebrate populations.  Vegetation management also potentially 
may open areas of stream for other uses, such as fishing and canoeing.   

 Once vegetation management is begun, maintenance control operations will be 
needed in subsequent years or, possibly, again within the same growing season.  
Undesirable effects of management operations (e.g., oxygen depletion due to 
decaying vegetation and downstream movement of plant fragments which may 
establish elsewhere) must be considered.    

 The impacts of downstream impounding by beaver dams also may overshadow 
any effects of vegetation management on stream flow.   

 Three non-native invasive species (Asian spiderwort, alligatorweed, and creeping 
waterprimrose) and a native species of smartweed (Polygonum hydropiperoides) 
were common to very abundant at many sites.  All four of these plants have a 
similar appearance when growing in dense stands and are easily confused.  This 
probably has led to an assumption among local residents that most of their weed 
problems are alligatorweed when, in fact, most of the dense infestations actually 
are Asian spiderwort and smartweed. 

  

                                            
9
 A more quantitative approach to vegetation management was beyond the scope of this project. 

10
 Substrate is a component of the BAU habitat assessment.  The size of the drainage area is directly 

related to the amount of suitable habitat available for colonization by stream benthic invertebrates.  Larger 
drainage areas usually have proportionally greater habitat and hence support more diversity of benthic 
macroinvertebrates than smaller drainage areas. 
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RECOMMENDATIONS 

 Local residents should work with officials from Newton Grove and Sampson 
County to determine whether or not they wish to pursue aquatic vegetation 
management at some locations and to locate potential sources for funding.   

 Local residents and city and county officials will need to assess the extent of the 
infestations further up and downstream prior to making any decisions on the 
feasibility of vegetation management at selected sites.  This will impact 
management decisions, particularly the cost of successful management. 

 Additional macrobenthos sampling in areas both having and lacking dense 
vegetative growth may be useful to determine the specific relationships between 
vegetation density and benthic macroinvertebrate populations.  This will require 
additional funding.   
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APPENDICES 

Appendix A.  WAT Aquatic Vegetation Survey Form. 

Appendix B.  Coordinates, site codes, and map codes for locations where 
aquatic/wetland plants were documented. 

Appendix C.  Listing of plant species and frequencies of occurrence. 

Appendix D.  List of plant species found at each site.   

Appendix E. Invasive exotic and weedy native plant distributions within the LWP area. 

Appendix F.  Comparison of several “look-alike” species. 

Appendix G.  Locations Which Potentially Could Benefit from Aquatic Vegetation 
Management.  (This appendix is in a separate document because of its large size.) 
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Appendix A.  WAT Aquatic Vegetation Survey Form 
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Appendix B.  Coordinates, site codes, and map codes for locations where aquatic/wetland plants were documented. 

 

Map Code Subwatershed Site Code Location Latitude Longitude

1 BDS-01 BS-1800 Beaverdam Swamp at SR 1800 (Bryan Rd) 35.2272 -78.3595

2 BDS-02 BS-50 Beaverdam Swamp at NC 50 35.2428 -78.3438

3 BDS-02 BS-701 Beaverdam Swamp at US 701 35.2371 -78.3516

4 BDS-02 BSUTb-W_Grove UTb to Beaverdam Swamp at West Grove St 35.2485 -78.3617

5 BDS-03 BSUT-13d UTd to Beaverdam Swamp at US 13 (Goldsboro Rd) 35.2501 -78.3472

6 BDS-03 BSUT-1703b UTb to Beaverdam Swamp on SR 1703 (N Church St at US 701) 35.2517 -78.3556

7 BDS-03 BSUT-701 UT to Beaverdam Swamp at US 701 35.2634 -78.3565

8 BDS-04 BS-1702 Beaverdam Swamp at SR-1702 (Rose Rd) 35.2690 -78.3320

9 BDS-04 BSUT1-13c UT1c to Beaverdam Swamp at US 13 35.2687 -78.3140

10 BDS-04 BSUT-1705a UTa to Beaverdam Swamp SR1705 (Friday Rd) 35.2656 -78.3126

11 BDS-04 US13-Ditch1 Ditch S. Side of US 13 near SR 1705 35.2690 -78.3130

12 BDS-04 US13-Ditch2 Ditch N. Side of US 13 W of SR 1705 35.2690 -78.3140

13 GCC-01 GCC-1636b Great Coharie Creek at SR 1636 (Roanoke Rd), southern croossing 35.1837 -78.3656

14 GCC-01 GCCUT-1843 UT to Great Coharie Cr at SR 1843 (Whit Rd) 35.1904 -78.3506

15 GCC-02 GCCUT-1802 UT to Great Coharie Cr at SR 1802 (Britt Rd) 35.1973 -78.3420

16 GCC-02 GCCUT-Bluebird1 UT1 to Great Coharie Cr off Bluebird Ln 35.2051 -78.3435

17 GCC-03 GCCUT-1703a UTa to Great Coharie Cr at SR1703 (McLamb Rd) 35.2046 -78.3823

18 GCC-04 GCCUT-1703abDitch2 UT to Great Coharie Cr at SR 1703 (McLamb Rd) above Ditch 35.2133 -78.3777

19 GCC-05 GCC-13 Great Coharie Cr at US 13 35.2331 -78.3762

20 GCC-05 GCC-1703 Great Coharie Creek at SR 1703 (Old Goldsboro Rd) 35.2199 -78.3712

21 GCC-06 GCCUT-13a UTa to Great Coharie Cr at US 13 35.2283 -78.3849

22 GCC-06 GCCUT-13b UTb to Great Coharie Cr at US 13 35.2268 -78.3875

23 GCC-06 GCCUT-1643b UTb to Great Coharie Cr at SR 1643 (Oak Grove Ch Rd) 35.2193 -78.4043

24 GCH-01 GCCUT-1648 UT to Great Coharie Cr at SR 1648 (Darden Rd) 35.2354 -78.3771

25 GCH-02 GCC-1647 Great Coharie Cr at SR1647 (Warrens Mill Rd) 35.2389 -78.3929

26 GCH-03 GCCUT-1643 UT to Great Coharie Cr at SR 1643 (Oak Grove Ch Rd) 35.2325 -78.4159

27 GCH-04 GCC_55DitchB Ditch B on NC-55 just W of SR1646 35.2475 -78.4097

28 GCH-04 GCC-1643 Great Coharie Cr at SR 1643 (Oak Grove Church Rd) 35.2458 -78.4259

29 GCH-04 GCC-1646 Great Coharie Creek at SR 1646 (Old Crow Rd) 35.2418 -78.4118

30 GCH-05 GCC-1635_DitchB Ditch B on GCC-1635 (Maple Grove Church Rd) 35.2407 -78.4531

31 KS-01 KS-701 Kill Swamp at US 701 35.2174 -78.3451

32 KS-02 KS-1706 Kill Swamp at SR 1706 (Kornegay Town Rd) 35.2258 -78.3360

33 KS-03 KS-1710 Kill Swamp at SR 1710 (Emmet Thornton Rd) 35.2373 -78.3056

34 KS-04 KS-Ditch2 Ditch S. Side of NC 50 35.2361 -78.2726

35 KS-04 KSUT-1711b UTb to Kill Swamp at SR 1711 (William R. King Rd) 35.2376 -78.2850

36 SMS-01 SS-1703 Sevenmile Swamp at SR 1703 (Old Goldsboro Rd) 35.1895 -78.3945

37 SMS-01 SS-1804 Sevenmile Swamp at SR 1804 (House's Mill Rd) 35.1869 -78.3754

38 SMS-01 SSUT-1804 UT to Sevenmile Swamp at SR1804 (House's Mill Rd) 35.1881 -78.3753

39 SMS-02 SSUT-1703 UT to Sevenmile Swamp at SR1703 (Old Goldsboro 35.1966 -78.3911

40 SMS-03 SSUT-13b UTb to Sevenmile Swamp at US 13 35.2094 -78.4176

41 SMS-03 SSUT-1640b UTb to Sevenmile Swamp at SR 1640 (Prong Rd) 35.2222 -78.4261

42 SMS-03 SSUT-1640c UTc to Sevenmile Swamp at SR 1640 (Prong Rd) 35.2276 -78.4313

43 SMS-04 SS-Ditch1620 Ditch on Timothy Rd (SR 1620) 35.2158 -78.4373
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Appendix C.  Listing of plant species and frequencies of occurrence. 

Plant Name Scientific Name 

Frequency 
(N of 43 
sites) 

% of Sites 
where 

present 

Filamentous algae mixed species (mostly Chlorophyta) 23 53 

Asian spiderwort* Murdannia keisak* 20 47 

Smartweed**  Polygonum hydropiperoides** 20 47 

Cattails** Typha spp.** 17 40 

Bladderwort** Utricularia spp.** 12 28 

Bush primroses Ludwigia spp. 10 23 

Grasses, unid family Poaceae 10 23 

Alligatorweed* Alternanthera philoxeroides* 9 21 

Smartweed, other  Polygonum spp. 8 19 

Woolgrass Scirpus cyperinus 8 19 

Black willow Salix niger 7 16 

Creeping waterprimrose* Ludwigia hexapetala* 6 14 

Proliferating Spikerush Eleocharis baldwinii** 6 14 

Water pennywort Hydrocotyle spp. 6 14 

Waterprimrose, other Ludwigia palustris 6 14 

Lizardstail Saururus cernuus 5 12 

Rushes, soft  Juncus effusus 5 12 

Alder Alnus serrulata 4 9 

Buttonbush Cephalanthus occidentalis 3 7 

Cypress Taxodium spp. 3 7 

Parrotfeather* Myriophyllum aquaticum* 3 7 

Sedges Cyperus spp. 3 7 

Arrowhead Sagittaria spp. 2 5 

Sedges (beaked rush) Rhynchospora spp. 2 5 

Sedges, unid Carex spp., Cyperus spp., and others 2 5 

Watermeal** Wolffia spp.** 2 5 

Arrow arum Peltandra virginica 1 2 

Watershield Brasenia schreberi 1 2 

Bulrush (except woolgrass) Scirpus spp. (Schoenoplectus spp.) 1 2 

Burreed Sparganium americanum 1 2 

Cardinal flower Lobelia cardinalis 1 2 

Duckweeds** Lemna spp. and Spirodela spp.** 1 2 

Jewelweed Impatiens spp. 1 2 

Waterprimrose, unid emergent Ludwigia spp. 1 2 

Marsh marigold Bidens spp. 1 2 

Spatterdock Nuphar luteum 1 2 

Plumegrass Erianthus spp. 1 2 

Rushes  other Juncus spp. 1 2 

Waterlily, fragrant Nymphaea odorata 1 2 

Waterpod Hydrolea quadrivalvis 1 2 

Waterwillow (Decodon) Decodon verticillatus 1 2 

*Invasive, non-native species 

**Weedy, native species 
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Appendix D.  List of plant species found at each site. 

 

Site Code Plant Name 

BS-1702 Bush Primrose 

BS-1702 Filamentous algae 

BS-1702 Smartweed (other Polygonum sp.) 

BS-1702 Smartweed (P. hydropiperoides) 

BS-1800 Alligatorweed 

BS-1800 Arrow arum 

BS-1800 Arrowhead 

BS-1800 Asian spiderwort 

BS-1800 Black willow 

BS-1800 Bladderwort 

BS-1800 Bush Primrose 

BS-1800 Buttonbush bush 

BS-1800 Cattails (all Typha spp.) 

BS-1800 Cypress 

BS-1800 Filamentous algae 

BS-1800 Lizards Tail 

BS-1800 Rushes (Juncos effuses) 

BS-1800 Sedges (beaked rush) 

BS-1800 Smartweed (P. hydropiperoides) 

BS-1800 Water pennywort 

BS-1800 Water Primrose 

BS-1800 Waterpod (Hydrolea) 

BS-50 Alder 

BS-50 Bush Primrose 

BS-50 Grasses, unid 

BS-50 Plumegrass 

BS-50 Proliferating Spikerush 

BS-50 Smartweed (other Polygonum sp.) 

  

Site Code Plant Name 

BS-701 Alder 

BS-701 Alligatorweed 

BS-701 Arrowhead 

BS-701 Asian spiderwort 

BS-701 Black willow 

BS-701 Bladderwort 

BS-701 Bush Primrose 

BS-701 Cattails (all Typha spp.) 

BS-701 Cypress 

BS-701 Duckweeds 

BS-701 Filamentous algae 

BS-701 Grasses, unid 

BS-701 Lizards Tail 

BS-701 Sedges (Cyperus) 

BS-701 Smartweed (other Polygonum sp.) 

BS-701 Water pennywort 

BSUT1-13c Filamentous algae 

BSUT1-13c Smartweed (P. hydropiperoides) 

BSUT-13d Filamentous algae 

BSUT-13d Grasses, unid 

BSUT-13d Smartweed (other Polygonum sp.) 

BSUT-1703b Cattails (all Typha spp.) 

BSUT-1703b Filamentous algae 

BSUT-1703b Smartweed (other Polygonum sp.) 

BSUT-1703b Smartweed (P. hydropiperoides) 

BSUT-1705a Asian spiderwort 

BSUT-1705a Filamentous algae 

BSUT-1705a Smartweed (P. hydropiperoides) 
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Site Code Plant Name 

BSUT-701 Asian spiderwort 

BSUT-701 Filamentous algae 

BSUT-701 Smartweed (P. hydropiperoides) 

BSUT-701 Unidentified Submersed 

BSUTb-W_Grove Filamentous algae 

BSUTb-W_Grove Unidentified Submersed 

GCC_55DitchB Alligatorweed 

GCC_55DitchB Asian spiderwort 

GCC_55DitchB Filamentous algae 

GCC_55DitchB Smartweed (other Polygonum sp.) 

GCC_55DitchB Smartweed (P. hydropiperoides) 

GCC-13 Black willow 

GCC-13 Cattails (all Typha spp.) 

GCC-13 Creeping Waterprimrose 

GCC-13 Parrotfeather 

GCC-13 Proliferating Spikerush 

GCC-13 Rushes (Juncus effusus) 

GCC-13 Sedges, unid 

GCC-13 Water Primrose 

GCC-1635_DitchB Black willow 

GCC-1635_DitchB Cattails (all Typha spp.) 

GCC-1635_DitchB Smartweed (P. hydropiperoides) 

GCC-1636b Alligatorweed 

GCC-1636b Asian spiderwort 

GCC-1636b Creeping Waterprimrose 

GCC-1636b Unidentified Submersed 

GCC-1636b Water pennywort 

GCC-1636b Watermeal 

GCC-1643 Bladderwort 

GCC-1643 Creeping Waterprimrose 

GCC-1643 Filamentous algae 

GCC-1643 Parrotfeather 

  

Site Code Plant Name 

GCC-1646 Bladderwort 

GCC-1646 Bush primrose 

GCC-1646 Cattails (all Typha spp.) 

GCC-1646 Creeping Waterprimrose 

GCC-1646 Filamentous algae 

GCC-1646 Grasses, unid 

GCC-1646 Parrotfeather 

GCC-1646 Proliferating Spikerush 

GCC-1646 Sedges (Cyperus) 

GCC-1646 Smartweed (P. hydropiperoides) 

GCC-1646 Unidentified Submersed 

GCC-1646 Water Primrose 

GCC-1646 Waterwillow (Decodon) 

GCC-1646 Woolgrass 

GCC-1647 Cattail (all Typha spp.) 

GCC-1647 Creeping Waterprimrose 

GCC-1647 Filamentous algae 

GCC-1647 Woolgrass 

GCC-1703 Asian spiderwort 

GCC-1703 Bladderwort 

GCC-1703 Cardinal flower 

GCC-1703 Cattails (all Typha spp.) 

GCC-1703 Filamentous algae 

GCC-1703 Grasses, unid 

GCC-1703 Lizards Tail 

GCC-1703 Rushes (Juncus effusus) 

GCC-1703 Sedges, unid 

GCC-1703 Smartweed (P. hydropiperoides) 

GCC-1703 Unidentified Submersed 

GCC-1703 Water pennywort 

GCC-1703 Woolgrass 
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Site Code Plant Name 

GCCUT-13a Alligatorweed 

GCCUT-13a Bush Primrose 

GCCUT-13a Filamentous algae 

GCCUT-13a Woolgrass 

GCCUT-13b Alder 

GCCUT-13b Asian spiderwort 

GCCUT-13b Black willow 

GCCUT-13b Bladderwort 

GCCUT-13b Bush Primrose 

GCCUT-13b Cattails (all Typha spp.) 

GCCUT-13b Grasses, unid 

GCCUT-13b Ludwigia, unid 

GCCUT-13b Proliferating Spikerush 

GCCUT-13b Rushes (Juncus effusus) 

GCCUT-13b Waterwillow (Decodon) 

GCCUT-1643 Alligatorweed 

GCCUT-1643 Asian spiderwort 

GCCUT-1643 Smartweed (P. hydropiperoides) 

GCCUT-1643b Asian spiderwort 

GCCUT-1643b Bush Primrose 

GCCUT-1643b Cattails (all Typha spp.) 

GCCUT-1643b Grasses, unid 

GCCUT-1643b Smartweed (other Polygonum sp.) 

GCCUT-1643b Smartweed (P. hydropiperoides) 

GCCUT-1643b Woolgrass 

GCCUT-1648 Asian spiderwort 

GCCUT-1648 Smartweed (P. hydropiperoides) 

GCCUT-1648 Unidentified Submersed 

GCCUT-1703a Alder 

GCCUT-1703a Asian spiderwort 

GCCUT-1703a Bladderwort 

GCCUT-1703a Grasses, unid 

  

Site Code Plant Name 

GCCUT-1703a Lizards Tail 

GCCUT-1703a Rushes (Juncus effusus) 

GCCUT-1703a Watermeal 
GCCUT-
1703abDitch2 Black willow 
GCCUT-
1703abDitch2 Bladderwort 
GCCUT-
1703abDitch2 Cattails (all Typha spp.) 
GCCUT-
1703abDitch2 Woolgrass 

GCCUT-1802 Cattails (all Typha spp.) 

GCCUT-1802 Smartweed (P. hydropiperoides) 

GCCUT-1843 Alligatorweed 

GCCUT-1843 Asian spiderwort 

GCCUT-1843 Jewelweed 

GCCUT-Bluebird1 Asian spiderwort 

GCCUT-Bluebird1 Bush Primrose 

GCCUT-Bluebird1 Cattails (all Typha spp.) 

GCCUT-Bluebird1 Smartweed (P. hydropiperoides) 

KS-1706 Asian spiderwort 

KS-1706 Bush Primrose 

KS-1706 Buttonbush bush 

KS-1706 Cypress 

KS-1706 Smartweed (P. hydropiperoides) 

KS-1706 Stiltgrass 

KS-1710 Alligatorweed 

KS-1710 Asian spiderwort 

KS-1710 Buttonbush bush 

KS-1710 Smartweed (P. hydropiperoides) 

KS-701 Asian spiderwort 

KS-701 Rushes (other Juncus spp.) 
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Site Code Plant Name 

KS-Ditch2 Filamentous algae 

KS-Ditch2 Sedges (beaked rush) 

KS-Ditch2 Smartweed (P. hydropiperoides) 

KS-Ditch2 Water Primrose 

KS-Ditch2 Woolgrass 

KSUT-1711b Asian spiderwort 

KSUT-1711b Black willow 

KSUT-1711b Cattails (all Typha spp.) 

KSUT-1711b Grasses, unid 

SS-1703 Bladderwort 

SS-1703 Filamentous algae 

SS-1703 Proliferating Spikerush 

SS-1703 Water pennywort 

SS-1804 Asian spiderwort 

SS-1804 Bladderwort 

SS-1804 Cattails (all Typha spp.) 

SS-1804 Filamentous algae 

SS-1804 Proliferating Spikerush 

SS-1804 Water pennywort 

SS-1804 Woolgrass 

SS-Ditch1620 Filamentous algae 

SSUT-13b Asian spiderwort 

SSUT-13b Jewelweed 

SSUT-13b Smartweed (other Polygonum sp.) 

SSUT-13b Smartweed (P. hydropiperoides) 

SSUT-13b Unidentified Submersed 

  

Site Code Plant Name 

SSUT-1640b Bladderwort 

SSUT-1640b Filamentous algae 

SSUT-1640b Water Primrose 

SSUT-1640c Cattails (all Typha spp.) 

SSUT-1703 Cattails (all Typha spp.) 

SSUT-1703 Filamentous algae 

SSUT-1703 Smartweed (P. hydropiperoides) 

SSUT-1703 Water Primrose 

SSUT-1804 Alligatorweed 

SSUT-1804 Asian spiderwort 

SSUT-1804 Bladderwort 

SSUT-1804 Creeping Waterprimrose 

SSUT-1804 Grasses, unid 

SSUT-1804 Lizards Tail 

SSUT-1804 Proliferating Spikerush 

SSUT-1804 Sedges (Cyperus) 

US13-Ditch1 Filamentous algae 

US13-Ditch2 Filamentous algae 
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Appendix E. 

Invasive exotic and weedy native plant distributions within the LWP area. 

  

  

Distributions of the four invasive exotic plant species within the LWP area. 
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Distributions of filamentous algae and five weedy native plants within the LWP area. 
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Appendix F.  Comparison of several “look-alike” species  

  

  

  

What plant am I?  (Answers: A. Asian spiderwort; B. Alligatorweed; C. Smartweed; D. Creeping waterprimrose).  
(Reference for invasive plants: http://www.se-eppc.org/northcarolina/NCDOT_Invasive_Exotic_Plants.pdf) 

 

A
. 

D
. 

C
. 

B
. 
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Asian Spiderwort (Murdannia keisak) 

  

  

 

 

Native to eastern Asia 

Highly invasive 

Perennial 

Sprawling solid, succulent stems, rooting at nodes (joints) 

Roots in wet soil and forms dense surface mats in shallow 

water 

Leaves alternate, lance shaped; no petiole (stalk); base wraps 

around stem 

Flowers small, lavender to pinkish, 3 petals, at tips of stems 

Reproduction by seeds and by stem fragmentation 

 
 

http://www.google.com/imgres?imgurl=http://alabamaplants.com/Pinkalt/Murdannia_keisak_plant.jpg&imgrefurl=http://alabamaplants.com/Pinkalt/Murdannia_keisak_page.html&h=600&w=569&sz=57&tbnid=Bjy_6oyG_vDKoM:&tbnh=90&tbnw=85&prev=/search?q=murdannia+keisak&tbm=isch&tbo=u&zoom=1&q=murdannia+keisak&docid=GjihJO1bgyjUbM&hl=en&sa=X&ei=-o18To6sKYShtweViIRr&sqi=2&ved=0CC8Q9QEwAw&dur=3984
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Alligatorweed (Alternanthera philoxeroides) 

  

  

 

 

Native to South America 

Highly invasive 

Perennial 

Sprawling, highly branched, hollow stems, rooting at nodes 

(joints); stems green to pink; terrestrial plants form rhizomes 

Roots in wet soil and forms dense surface mats in shallow 

water; can grow well on land and be competitive with crops 

Leaves opposite, rounded to lance shaped; no petiole (stalk);  

Flowers small, white, clover like; on stalks growing from nodes 

Reproduction by stem fragmentation; no viable seeds 

  

 



30 
 

Creeping Waterprimrose (Ludwigia hexapetala) 

  

  

 

 

Native to South America 

Highly invasive 

Perennial 

Sprawling, highly branched, solid stems, hairy, rooting at 

nodes (joints); stems growing on banks, reddish, woody 

Roots in wet soil and forms dense surface mats in shallow 

water; may form some spongy, white air roots when in water 

Leaves alternate, rounded to lance shaped; no petiole (stalk);  

Flowers yellow, 5 or 6 petals, on stalks growing from nodes 

Reproduction by seeds and stem fragmentation  

 

 

http://www.google.com/imgres?q=ludwigia+hexapetala+photo&hl=en&sa=X&biw=1152&bih=696&tbm=isch&prmd=imvns&tbnid=occF4dPIms3sIM:&imgrefurl=http://luirig.altervista.org/cpm/thumbnails2.php?search=Ludwigia+hexapetala&docid=j-c9YHwzkthdbM&itg=1&w=677&h=450&ei=cJ58Tri3AsSitgeZxIBt&zoom=1
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Smartweed (Polygonum hydropiperoides) 

  
  

 

 

Native to United States 

Usually beneficial, but may be an aggressive weed 

Perennial 

Upright, branched, green to reddish, solid stems, rooting at 

nodes (joints) 

Roots in wet soil and on bottom in shallow water;  

Leaves alternate, lance shaped; no petiole (stalk); sheath at 

base of leaves wraps around stem 

Flowers white, in small spikes on stalks near the stem tips 

Reproduction by seeds and stem fragmentation 

 

 

 

http://www.google.com/imgres?imgurl=http://www.missouriplants.com/Whitealt/Polygonum_hydropiperoides_flowers.jpg&imgrefurl=http://www.missouriplants.com/Whitealt/Polygonum_hydropiperoides_page.html&h=410&w=313&sz=24&tbnid=t0KSSkY3oLnChM:&tbnh=94&tbnw=72&prev=/search?q=polygonum+hydropiperoides+photos&tbm=isch&tbo=u&zoom=1&q=polygonum+hydropiperoides+photos&docid=NylzBg_c7NemJM&hl=en&sa=X&ei=hFd7Tr7xHMe1twfe-c0M&sqi=2&ved=0CDwQ9QEwAQ&dur=1531

