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Abstract 

The population of black-bellied salamander (Desmognathus quadramaculatus) appears to 

have noticeably been changing over the past five years on Mt. Mitchell, Yancey County, 

North Carolina. This information led to a study on the blackbelly salamanders to see if 

there have been significant changes in size, based on observations made previously. This 

experiment involved conducting a recent investigation from 2010, and using past 

information for comparison. The salamander tests involved drawing out a fixed plot and 

sampling every salamander contained in that plot. Every rock was turned over to find 

these salamanders, and usually double-checked. The salamanders were measured and 

recorded on a data sheet. All of the data gathered from four different years (2001, 2005, 

2009, and 2010) were compiled and analyzed. It was found that the sizes were not 

significant using a standardized t-test, and no factors such as water depth have any effect 

on the salamanders in any way, including where their habitat occurs. Nothing was found 

that is disturbing the salamander population. 

Introduction 

Background 

 A recent expedition with the Summer Ventures class of 2010 brought me to 

Lower Creek on Mt. Mitchell, Yancey County, North Carolina. A salamander study was 

conducted there at around 4:30 p.m. on July 7, 2010. It appeared that the black-bellied 

salamander population had noticeably changed in body size compared to the study 

conducted just one year before. This led me to write a research paper to see whether there 

really was a change in body size between years.  
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Research Question 

 This paper is concentrated on the analysis of body size in black-bellied 

salamanders on Mt. Mitchell, Yancey County, North Carolina. The changing variable in 

this experiment is the size of the blackbelly salamander and its apparent variation over 

periods of time. My hypothesis is that there is a significant difference in sizes among 

salamander population compared to years ago.  

 

Methods 

There were multiple instruments used in this experiment to help collect my data. 

A ruler was used to measure the sizes of the salamanders caught, the depth of the stream 

in the capturing area, and the size of the rock under which the salamander was found. A 

capturing net was used to catch salamanders as they were found. Plastic bags were used 

to contain caught salamanders until they could be analyzed in measurements. A field 

guide to amphibians (Knopf et. al 1979) was used for identifications.  

Design 

The time of day the experiments took place was always around 4:30 pm.  

Data were collected from studies conducted at different year intervals, in order to 

compare changes in characteristics. Data from four different years (2001, 2005, 2009, and 

2010) of study were compiled and analyzed. The main components collected on the 

blackbelly salamanders from each separate year (all in centimeters) were: distance from 

the shoreline, cover type, cover area, depth of water, length of the salamander, and extra 

data. Extra data included: time, environment, vegetation, water quality, rock diversity, 

turbidity, ph, temperature, amount of canopy, stream width, stream length, velocity of 
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stream, average length of salamander, and average depth of water in which the 

salamander was caught. This extra data was collected for reference just in case that 

information would be useful in interpreting the results. 

A 965.5 centimeter by 332.4 centimeter plot was drawn out in a rectangular 

shape, covering a reasonable sampling expanse. The plot was chosen by analyzing the 

conditions in the water, preferably conditions suitable towards salamanders. Salamander 

habitat typically contains a large amount of hiding space, or rocks, which provide a safe 

environment. There also must be a minimal amount of open water so that if a predator 

comes and disturbs the habitat, the salamander is able to retreat to another rock nearby. 

The plot chosen for study was located on Mt. Mitchell, Yancey County, North Carolina. 

This study was limited to this area. 

Procedure 

Starting this experiment required a systematic approach. Slowly moving through 

the water, a centimeter step at a time, the group of students started at the very edge of the 

beginning of the plot and worked their way horizontally, flipping over rocks to see if a 

salamander was contained beneath. This horizontal movement results ultimately as a 

zigzag pattern drawn throughout the plot. Every rock was also usually double-checked, 

just in case a salamander decided to move and hide beneath one just picked up. This 

procedure allows for maximum data collection, and maximum data relevancy to the 

actual real-life statistics. Whenever a blackbelly salamander showed up, one hand was 

used to grasp the catching net and the other to find the salamander, which would require 

multiple overturns of rocks because they usually retreat. This continued until every rock 



The Varied Sizes of the Blackbelly Salamanderr  5 

along the expanse of the plot was counted. Specific procedures were followed after every 

catch made while turning over the rocks.  

Once a salamander was caught, three steps were followed. First, the salamander 

was transferred from the net to a plastic bag filled with fresh water. The salamander was 

placed to the side, and measurements of water depth and rock size were made. The last 

measurement was made on the salamander’s length by trapping it at the bottom of the bag 

with the hands and placing a ruler horizontally along its back. All of the measurements 

were recorded in centimeters. In order to measure the rock cover, an average size 

dimension was taken. The measurements gathered were written on a data sheet for future 

reference, and the salamander was placed in a main containment bag. Once all 

salamanders were caught, all were released. Again, only blackbelly salamanders were 

analyzed in this experiment. 

Results 

  The time, environment, water quality, turbidity, ph, and canopy coverage did not 

vary throughout the four years. The lengths of salamanders differed each year, in that in 

2001, large salamanders seemed to be dominant, but in 2005, there was a decrease in 

abundance of larger salamanders (refer to Figure 1, Figure 2, Figure 3, and Figure 4). In 

Figure 4, a good number of the salamanders caught appear at the very top of the chart, 

with length very high, while in Figure 2, there was a downward shift of the majority of 

the salamanders’ lengths. All of this was observed and thought to be significant, but the 

actual statistical tests did not support the observation. A t-test comparing these two years 

showed that there was not a significant difference between years. The calculated t value 

of 2.34 (DF of 27) was far below the critical value at p=0.05. 
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 Another relationship examined was between the averages of the depths of the 

salamander’s habitat and the salamander size. Table 1 shows these averages.  One can see 

that no more significance has appeared in the collected data.  

  

 

 

 

 

 

 

 

 

Figure 1: Length of salamanders in 2001 
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Figure 2: Length of salamanders in 2005. 
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2009 Salamander Length

0

2

4

6

8

10

12

14

16

0 2 4 6 8 10 12 14

Salamander No.

Le
ng

th
 (c

m
)

Length

 

Figure 3: Length of salamanders in 2009 
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Figure 4: Length of salamanders in 2010 

 

 

Average size of black-

bellied salamanders (cm) 

Average depth of water of 

habitat (cm) 

2001 10.1cm 5.2 cm 

2005 8.8 cm 4.4 cm 

2009 9.6 cm 5.8 cm 

2010 10.9 cm 3.8 cm 

 

Table 1: Size of the salamander and depth of the water. 
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Discussion 

The charts indicate that since 2005, salamander size has increased by only maybe 

one centimeter. This is not a high enough difference for a significant statement to be 

made. Also, a t-test showed not only that the sizes were not significant, but far from it. 

These tests disprove my hypothesis. On the analysis of the relationship between depth 

and length, the size of the salamander and the depth of water are independent and have no 

significance at all. If water depth goes down, it seems that salamander size goes up some 

of the time, but in this case the counterargument would be the data from 2005 in Table 1 

where at the very low depth of 4.4 centimeters, there appeared a greater number of 

smaller salamanders than larger ones. When an average size of a salamander is compared 

to the water depth, one can see that they do not vary directly.  

The answer deduced from this data is that salamanders are at a sort of “stalemate” 

in their population growth. Even though the recent study in 2010 showed that we had 

more of the larger salamanders, the results were not much different from the results from 

past years. There was a chance in this experiment that we would catch all of the larger 

salamanders and not find a lot of the smaller salamanders. This is only a small chance, 

but also must be considered.  

There did seem to be a drop in how many salamanders were large in between the 

years of 2005 and 2010. In 2010, most of the salamanders appeared to be around fourteen 

centimeters, while in 2005 the majority of salamanders were at around only eight 

centimeters. A short food supply depression could have occurred here, or it could just be 

chance that only smaller salamanders were found. This is still not a significant enough 

difference in the data to draw any conclusions about salamander size. Populations 
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commonly have this trait in that their size fluctuates in an up and down wave pattern 

based on their carrying capacity.  

The results may have varied differently if all salamanders were caught, but not all 

salamanders were able to be caught. There were some that slipped away and hid under 

another rock, where they would never be found. In further experiments, I recommend 

spending more time collecting a greater amount of data because this experiment only 

dealt with almost fifteen salamanders per year, which could by random chance have been 

the rare sizes of the population, thus altering actual data. 

Conclusion 

Results were unexpected. At a glance, it would seem that salamanders did 

“grow.” T-tests show, though, that there has not been a significant increase in size. After 

proper analysis, nothing was found which could be defined as a difference in salamander 

population, so there is nothing affecting the salamander population at this time, whether it 

be depth, rock coverage, or any other factor of nature. There are some fluctuations just 

because of either random chance of collecting rare data or because of short depressions in 

the salamander population, but it is nothing that will have any effect on the salamander 

population at this time. 
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