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Abstract. Wetland water quality is a function of concomi-
tant physicochemical conditions and biological processes. 
Precipitation, runoff, atmospheric conditions, flora, and 
fauna all contribute to wetland water quality. Relative to 
larger waters, aquatic vegetation and algal communities 
can disproportionately drive biogeochemical cycles in 
small depressional features. Seasonal patterns in aquatic 
vegetation and algal community growth drive cycles in 
photosynthetic activity, which drives dissolved oxygen, 
carbon dioxide, and pH through time. Fall leaf senescence 
and spring leaf out may drive water quality changes due to 
an increase of decaying organic matter during the fall and 
decreased light penetration after spring leaf out. In com-
parison to nearby charismatic salt marshes, small coastal 
freshwater wetlands are highly understudied. Accordingly, 
our objectives are to 1) establish a baseline water quality 
dataset for a small semi-isolated wetland on St. Simons Is-
land, GA; 2) quantify changes in water quality related to 
fall senescence and leaf-out; and 3) determine monitoring 
potential water quality parameters. Weekly water quality 
measurements were collected between 10/19/2018 through 
2/22/2019. Dissolved oxygen, pH, specific conductivity, 
and temperature were measured with a Hydrolab MS5 
multiparameter probe and turbidity was measured with a 
Hach 2100Q turbidimeter. Dissolved oxygen increased 
during plant die off in October and November, but began 
fluctuating in the winter, potentially due to precipitation 
and increased organic matter decomposition post plant se-
nescence. Specific conductivity increased, which may be 
caused by increased runoff and hydraulic soil water inputs 
during early winter. Turbidity decreased which may be a 
response to decreased water column algal growth. No ob-
servable changes in pH occurred through the sampling pe-
riod. Future studies will be more inclusive of other water 
quality parameters and factors.  

INTRODUCTION 

Aquatic vegetation is a biological indicator of water qual-
ity in wetlands (Zhang et al. 2016). Aquatic plants can 
provide dissolved oxygen, sequester carbon levels, and ab-
sorb nutrient pollution. During high peaks of plant produc-
tivity, photosynthesis increases, causing an increase in dis-
solved oxygen, and a decrease of carbon dioxide levels in 
the water. Increased dissolved oxygen is important in sus-
taining other wetland species. Decreased carbon dioxide 
levels increase the pH, making the wetland less acidic.   

Wetland water budgets are driven by precipitation, evapo-
transpiration, interaction between the wetlands and 
groundwater as well as surface inflows and outflows (Ei-
senlohr 1972, Sloan 1972). Water movement through pore 
space upwards through the ground could supply a small 
percentage of water to isolated wetlands (Winter & Rosen-
berry, 1995). Groundwater provides water with less turbid-
ity and higher conductivity. Semi-closed wetlands rely 
heavily on precipitation inputs for recharge. Rainfall in-
puts provide dissolved oxygen to the wetland as well. 

Aquatic vegetation alters the amount of carbon dioxide 
and oxygen in wetlands through the process of photosyn-
thesis. Aquatic vegetation can sequester nutrients, leading 
to a healthier water system (Marton et. al. 2015). Runoff 
with pollutants brings in an excess of nutrients.  Plants 
take up nutrients from the water column and substrate. 
Sediments from runoff are a major pollutant as well; how-
ever, vegetation has shown to be effective in removing 
sediment from surface runoff according to a number of 
studies (Gilliam, 1994).   

Objectives 

The objectives of this research is to objectives are to 1) es-
tablish a baseline water quality dataset for a small semi-
isolated wetland on St. Simons Island, GA; 2) quantify 
changes in water quality related to fall senescence and 
leaf-out; and 3) determine monitoring potential water qual-
ity parameters. 

METHODS 

Sampling  

Our study site is a freshwater semi-isolated forested wet-
land dominated by Nyssa biflora, Pontederia cordata 
(10%), Saururus cernuus (15%), Osmundastrum cin-
namomeum (10%), Various Algae (30%), and Grasses 
(35%) making up the understory vegetation.   

Approximate diameter of the wetland is 128-m and is di-
vided by a walkway bridge (Figure 1). We used this walk-
way as our water quality sampling transect. The wetland is 
located next to the Oglethorpe Elementary School on St. 
Simons Island.  



 
Figure 1. Study area of freshwater semi-closed wetland next to 

Oglethorpe Elementary School. Transect and sampling points 
are drawn. 

 

At each point, we measured pH, water temperature (ºC), 
specific conductivity (µS/cm), and dissolved oxygen 
(mg/L) with a Hydrolab MS5 multiparameter sonde; we 
also measured turbidity (NTU) at each point as well using 
a Hach Turbidimeter. We began sampling on October 19th, 
2018 and completed sampling on Feb 22nd, 2019.  

Analysis  

Time series plots were generated with parameter means.  
scatter diagrams show the correlations between each water 
quality parameter and water temperature. Correlations be-
tween each water quality parameter were used identify po-
tential monitoring parameters (Zeng and Rasmussen 
2005). ANOVA with a Tukey HSD post hoc test was used 
to determine if the wetland was well mixed or poorly 
mixed. 

RESULTS 

Mixing 

No significant differences were observed among sampling 
locations within the wetland across parameters (Figure 2). 
Therefore, this semi-isolated wetland seems to be well 
mixed.  

 

 

 

 
Figure 2. Box plot diagrams of each water quality parameter. 

 



Table 1. Correlation between water temperature 
and water quality parameters. 

Parameter R-value p-value 

Specific Conductance -0.52 < 0.001 

pH -0.36 < 0.001 

Turbidity -0.27 < 0.05 

Dissolved Oxygen -0.57 < 0.001 

 

Time Series 

Conductivity increased over time with one sharp decrease 
(Figure 3). pH levels showed moderate variation through 
time. Dissolved oxygen showed relatively large increases 
and decreases over time. Turbidity continually increased 
through time 

Monitoring Parameters Correlations 

Conductivity had a negative moderate correlation with wa-
ter temperature. Dissolved oxygen, pH, and turbidity had 
negative weak correlations with water temperature. Dis-
solved oxygen fluctuated over time. Conductivity and tur-
bidity increased, and pH remained relatively steady.  

DISCUSSION 

Increasing conductivity could have been attributed runoff 
from a nearby parking lot or potential soil water discharge 
to the wetland. The low variation in pH could have been 
due to various rainfall events causing a balance between 
the acidic wetland water and basic rain water. Dissolved 
oxygen appeared to follow expected trends associated with 
temperature but despite a lack of significant relationship. 
Turbidity increases were most likely due to an increase in 
phytoplankton activity during warmer intervals. 

Our data indicate that while likely a factor vegetation se-
nescence is not the most probably primary driver water 
quality in this semi-isolated freshwater wetland. Ground-
water inputs as well as precipitation and surface runoff 
may influence wetland water quality.  

Expected patterns for dissolved oxygen and pH were not 
observed potentially due to rainfall inputs and colder tem-
peratures. Expected patterns were observed for turbidity 
and specific conductivity; however, these seemed to have 
been affected by factors other than aquatic plant senes-
cence. 
 

 

 

 

 

 

 

 
Figure 3. Turbidity and conductivity increased. DO fluctuated and 

pH remained relatively steady. Water temperature decreased.  
 



 

 

 

 
 

Figure 4. Parameter relationships with water temperature. 
 

CONCLUSIONS 

The data revealed that we cannot conclusively confirm the 
impact that aquatic plant senescence has on semi-isolated 
freshwater wetlands. Relationships were not strong enough 
to conclude any relationship between the sampled water 
quality parameters and water temperature (Celsius) (Table 
1). However, it was discovered that the wetland is a well-
mixed system because parameters were similar throughout 
the wetland. Future research will include measuring nitro-
gen and phosphorous levels in order to understand how 
nutrients were influenced during plant senescence. Rain-
fall inputs and groundwater inputs will also be included in 
future research to determine their influence on water qual-
ity of this wetland.  
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