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CONCLUSION:

1. In 2015, we deployed thirty-six Stream, Temperature, Intermittency, and Conductivity sensors 

(STiCs) longitudinally down Blackburn Fork, Spring Creek, Roaring River, and Little Creek. 

2. The local geology consists of three geological formations; St. Louis Limestone, Warsaw Formation,

 and Ft. Payne, which, are primarily made up of limestones, shales, and chert. Also, along each of 

these rivers are the presence of waterfalls. 

3. Seventeen STiCs were recovered for analysis. The only sensors that were recovered above any 

waterfalls were on Blackburn Fork. The rest were either washed away or buried too deep to be seen. 

  

4. Despite previous studies within this region, our data show that the upstream section of Blackburn 

Fork does in fact dry for a portion of the year. In the case of Blackburn Fork, we saw that #3938 

(before Cummins Falls) and #3932 (just after Cummins falls) behaved as expected with #3932 having

just over 81% of its deployment identified as ‘dry’. The only sensors that were able to be recovered 

on Roaring River (#4449 & #4469) showed similar wet/dry amounts of 59.5% and 60.4%. This is expected 

due to their proximity of 2km; however, when retrieved, #4449 was found wet while #4469 was found dry.
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INTRODUCTION:

The Eastern Highland region of Tennessee (Fig. 1) is dominated by three landforms: closed depression 

features, underdrained valleys, and caves, due to the region’s karst landscape (Basin et al. 1983). The 

landscape is further complicated by the occurrence of several streams going underground and then 

reemerging later on. Blackburn Fork, Little Creek (a tributary or Blackburn Fork), and Spring Creek 

all flow into Roaring River. Previous studies (Crumby et al. 1990) have shown that the upstream 

portions (upstream of the waterfalls on each of Blackburn Fork, Spring Creek, and Roaring River) of 

these rivers dry during a portion of the year (Fig. 2 A,B). Even though land cover, climate, and 

underlying geology have all been shown to be first order controls on how water is transported 

throughout an environment (Costigan et al. 2016 ), the relationships between the structure and runoff 

response within a watershed are hardly understood (Jencso and McGlynn, 2011). The proximity of the

study sites allows us to focus on the topographic and geologic controls as the climate and vegetation 

remain consistent throughout. Overall, this study aims to characterize the streamflow of four rivers in

northern Tennessee through the use of GIS and Stream, Temperature, Intermittancy, and Conductivity

sensors (STiCs). 

 
 

  

 

METHODS:

Tracking the intermittency of each river was accomplished by longitudinally deploying 36 STiCs 

down Blackburn Fork, Spring Creek, Little Creek, and Roaring River. 45% (17) of these sensors

were able to be recovered (Fig. 3). The STiCs are a modified Onset HOBO temperature and light

data logger using the methodology of Chapin et al. 2014. Using this methodology, the STiCs are 

modified by repurposing the light sensor for electrical conductivity while maintaining the capability

for the sensor to collect temperature. The readings obtained once the sensors are collected are

relative conductivity. This is due to each sensor having different spacing between the machine pin 

electrodes and the varying amount of two-part epoxy used to attach the electrodes to the housing

unit (Fig. 4). Due to these individual differences, analysis of each sensor’s temperature/conductivity 

readings are manually identified and corrected in Excel (Fig 5). The varrying relative conductivity 

readings are corrected by converting to %Relative Conductivity: %RC= (raw EC reading/maximum

resistivity reading for the sensor) X 100. Data were in each sensor were collected every hour

for 366 days. 

Results:

Our initial results show that there are several peculiarities in these rivers:

 

1. The only two sensors recovered on Roaring River were found in different conditions; 4449 was 

found wet, while 4469 was found dry. These are both located downstream of Roaring River Falls, 

within the sinking area just after Spring Creek empties into Roaring River, and are only seperated by

a distance of 2km. 

2. 3938 and 3922 showed vastly different drying lengths. 3938 (the furthest upstream sensor on 

Blackburn Fork) spent 38.9% of its time dry, whereas 3922 (9km downstream, just after Cummins

Falls) spent 82.1% of its time dry.

3. All 6 sensors located upstream of Little Mill Creek Falls (on Spring Creek) and Roaring River Falls 

(on Roaring River) were not found. However, 1 of 3 sensors prior to Cummins Falls (on Blackburn

Fork) were able to be retrieved. 

Fig. 2 Comparison between Spring Creek’s dry and wet conditions
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Questions:

1. To what extent does the underlying geology 

affect the surface water flow of each river?

2. What causes the variability in wet/dry con-

ditions immediately following the waterfalls 

on Blackburn Fork and Sprink Creek? 

FUTURE STEPS: 

After these initial findings, we still need to determine how much influence the 
underlying geology has in the varying streamflow of each river. More needs to be looked into the differences
in the sensors immediately downstream of the waterfalls on Blackburn Fork and Spring Creek. Lastly, the 
cause of the loss of 7 of the 9 sensors placed upstream of the waterfalls needs to be further studied.

Fig. 3: local geology consists of three geological formations; St. Louis Limestone, Warsaw Formation, and Ft. Payne, which, are primarily made up of 

limestones, shales, and chert. Each of these rivers has the presence of waterfalls; Cummins Falls on Blackburn Fork, Little Mill Creek Falls

on Spring Creek, and Roaring River Falls on Roaring River.  

Fig. 3 

Fig. 1 

Fig 1: Site map of Blackburn Fork, Little Creek, Spring Creek, and Roaring 

River. All three rivers are contained within Overton, Putnam, and Jackson coun-

ties in northern Tennessee.

Fig. 4: Photo of one of the STiCs used in this study. Once the ONSET Hobo pen-

dant is modified, it is then placed in a PVC casing for protection.

Fig. 5: Graph of STiCs #3922. Y-axis shows both %Relative Conductivity and 

Temperater (Celsius). X-axis is the amount of days (366) throughout the study.

  

Fig. 6: Photo of Little Mill Creek Falls on Spring Creek River

Fig. 5 
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