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Abstract

The objective of my research was to determine if the amount of cover density in farm ponds had any effect on bluegill (Leopomis machrochirus) populations.  It is my null hypothesis that cover density will have no effect on bluegill populations.  To test my theory I sampled six different test ponds, three with high densities of cover and three with low densities of cover.  When data was collected and analyzed it showed a significant difference in populations of the two cover types.  Ponds with higher cover densities had larger populations of bluegill than did ponds with low cover densities.  Through these findings I was able to reject my null hypothesis and accept my alternative hypothesis that cover density does play a roll in bluegill populations.  After my research was complete it was apparent that more research is needed.  This research should be conducted with a larger number of samples to see what significance cover density plays on bluegill population.  
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Introduction


It has been my observation that ponds with more vegetative cover seem to support higher bluegill populations.  This study was performed to determine if the amount of cover in a farm pond has an effect on bluegill population densities.  Wilson et al. (1996) showed that in water bodies with both types of habitat, low cover density and high cover density, bluegill were present.  This study also showed that after the juvenile stage bluegill generally committed themselves to one habitat type or the other with little variation.  The exception to this is that those in the open water (low density cover area) return to the littoral zone (high density cover area) for mating.  According to Cross and McInerny (2005), management activities designed to protect and enhance bluegill habitat include aeration and restoration techniques aimed at revegetating shoreline and littoral areas.  Crayfish have been shown to prevent successful reproduction of bluegill in less-vegetated ponds (Dorn and Mittelbach 2004).  Direct effects of predators can influence prey behavior (Smith et al. 1999).  Behavioral influence is an important consideration because it is the bluegills that are being influenced to seek cover in the dense vegetation in order to hide from predators.  Bluegill is not alone in their need for cover.  The following examples show that cover density plays an important role for other species as well.  According to Chan and Parsons (2000) brown madtom catfish are often found in accumulations of debris.  Bluntnose minnows, when given an option, use cover extensively according to Knight and Gido (2005).  The specific purpose of this study is to determine if cover density has any affect on bluegill populations.  It is my null hypothesis that cover density will have no effect on bluegill populations.  According to the research, my alternative hypothesis is that cover density has an effect on bluegill populations. 
Methods and Materials

All bluegill were sampled following the basic setup as described in Wilson et al (1996) with the exception of the use of a seine net and the use of a canoe as the ponds were small enough that this was not necessary.  Once captured, fish were counted and placed in a storage container where they remained until sampling was completed for the day.  Sampling took place at different times during the day with each sampling event lasting an average of four hours.  Sampling was only performed during daylight hours.  Sampling took place at six different private ponds in communities across Cumberland County, Tennessee: three low cover ponds, two in Big Lick and one in Linary; and three high cover farm ponds, one in Vandever, one in Mayland and one in Linary.  For research purposes the fish captured in each individual pond were counted and then all totals for each of the three ponds were added together and averaged.  Statistics used in my research were obtained from Tennessee Technological University Math Department Website www.math.tntech.edu/e-stat.   Statistical work was performed in my home office and in the math lab at Tennessee Technological University.

Results


During the course of my research I found that there is a sufficient difference in the average of population between the two cover types as shown in table 1.  Fish populations in the low cover ponds were 27, 29, and 25 with an average of 27 and a standard deviation of 2.  Fish population in the high cover ponds were 39, 35, and 47 with an average of 40.333 and a standard deviation of 6.11.  P-value for the t-test was 0.026 which is below the acceptable significance value of 0.05.  Figure 1 shows a visualization of the difference in the two cover types.
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Fig. 1. A box plot of the observed populations of the two separate cover types: A being 

the low density cover ponds and B being the high density cover ponds. Numbers along the bottom 

represent number of fish captured.

	Type of cover
	Sample Mean
	Standard Deviation
	General T-test p-value

	Low
	27
	2
	0.026

	Heavy
	40.333
	6.11
	0.026


Table 1. Summary statistics for the two separate cover types. General t-test p-value shows that  when 

the data are compared to one another there p values show that there is strong evidence to support the 

claim that there is a population difference  between high cover density and low cover density.
Discussion


The data I collected showed a significant difference between the high cover density farm ponds and the low cover density farm ponds.  According to Cross and McInerny (2005) “bluegill abundance is usually highest in lakes with extensive macrophyte cover”.  This statement coincides with my findings that cover density appeared to have an effect on bluegill populations.  Cross and McInerny (2005) also found that submergent plant cover was the most influential site-scale habitat variable.  The t-test p-value between the two cover densities show that there is a significant difference (p-value 0.026 less than the significance threshold of 0.05) between the populations of the two cover types.  Sample averages between the two cover types also sho a significant difference between the two populations.  Other research conducted by Wilson et al. (1996) shows that bluegill prefer areas with more cover as opposed to open water areas.  In experiments carried out by Dorn and Mittelbach (2004) crayfish completely prevented successful reproduction of bluegill in less vegetated ponds.  Heavy cover in farm ponds provides many opportunities for bluegill to escape predation which possibly has a cumulative effect along with providing protection for young of the year fish and safe foraging zone.  This could account for higher populations in higher cover density ponds.  According to Smith et al. (1999) direct effects of predators arise through their consumption of prey and also through their influence on prey behavior and performance.  As shown by Chan and Parsons (2000) other fishes species, such as brown madtom, often seek refuge in debris accumulation, suggesting the benefits of pond cover density management for other species.  According to Knight and Gido (2005) bluntnose minnows exhibited an intermediate response by migrating into riffles only when cover was unavailable in the pool however when cover was present, they were inactive and used the cover extensively.  The research I conducted shows that cover density does have an effect on bluegill population densities.  My data shows that with an increase in cover density there is an increase in bluegill population.  This has been shown through my p-values and pond population averages as well as the visual representation of the data in Figure 1.  With the data I obtained and the literature support shown in this paper, I reject my null hypothesis that pond cover density has no effect on bluegill populations and accept my alternative hypothesis that cover has an effect on bluegill populations.  While my data and research did support my alternative hypothesis that cover density plays a role in bluegill populations, more research needs to be done in this area to see how extensive a role it plays.  Also the research would benefit from having a larger number of samples taken.

Conclusions

1. Bluegill populations are affected by cover density

2. Differences between populations in the two cover types were statistically significant

3. Null hypothesis rejected; Alternate hypothesis supported

4. Higher densities seem to support larger bluegill populations  

5. Future research should be conducted to determine to what extent cover density affects bluegill populations
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Appendix 

Table A: Data Collection for Biology 3920 Research Project

Samples taken by:   Bradley Rhea                                                      Pond location: Big Lick, TN                                                                                                                                                 

Date: 08-03-08                                                                                       Pond cover type: Low

Weather conditions: sunny                                                                  Time: 13:00-17:00

	Number of fish
	Size of fish in mm
	Number of fish
	Size of fish in mm

	1
	140
	32
	

	2
	135
	33
	

	3
	180
	34
	

	4
	140
	35
	

	5
	130
	36
	

	6
	170
	37
	

	7
	165
	38
	

	8
	160
	39
	

	9
	165
	40
	

	10
	160
	41
	

	11
	160
	42
	

	12
	160
	43
	

	13
	160
	44
	

	14
	165
	45
	

	15
	173
	46
	

	16
	150
	47
	

	17
	159
	48
	

	18
	160
	49
	

	19
	163
	50
	

	20
	157
	51
	

	21
	158
	52
	

	22
	173
	53
	

	23
	162
	54
	

	24
	164
	55
	

	25
	145
	56
	

	26
	143
	57
	

	27
	141
	58
	

	28
	
	59
	

	29
	
	60
	

	30
	
	61
	

	31
	
	62
	


Table B: Data Collection for Biology 3920 Research Project

Samples taken by:   Bradley Rhea                                                      Pond location: Big Lick, TN                                                                                                                                                 

Date:  09-07-08                                                                                      Pond cover type: Low

Weather conditions: cloudy                                                                 Time: 1130-1530

	Number of fish
	Size of fish in mm
	Number of fish
	Size of fish in mm

	1
	163
	32
	

	2
	152
	33
	

	3
	143
	34
	

	4
	165
	35
	

	5
	160
	36
	

	6
	161
	37
	

	7
	167
	38
	

	8
	157
	39
	

	9
	159
	40
	

	10
	139
	41
	

	11
	148
	42
	

	12
	145
	43
	

	13
	169
	44
	

	14
	165
	45
	

	15
	171
	46
	

	16
	155
	47
	

	17
	136
	48
	

	18
	160
	49
	

	19
	161
	50
	

	20
	169
	51
	

	21
	165
	52
	

	22
	160
	53
	

	23
	163
	54
	

	24
	161
	55
	

	25
	170
	56
	

	26
	154
	57
	

	27
	167
	58
	

	28
	165
	59
	

	29
	159
	60
	

	30
	
	61
	

	31
	
	62
	


Table C: Data Collection for Biology 3920 Research Project

Samples taken by:   Bradley Rhea                                                      Pond location: Linary, TN                                                                                                                                                 

Date: 09-13-08                                                                                       Pond cover type: Heavy

Weather conditions:  Sunny                                                                 Time: 1200-1600

	Number of fish
	Size of fish in mm
	Number of fish
	Size of fish in mm

	1
	169
	32
	163

	2
	178
	33
	165

	3
	163
	34
	160

	4
	168
	35
	161

	5
	159
	36
	156

	6
	153
	37
	149

	7
	158
	38
	143

	8
	164
	39
	158

	9
	149
	40
	

	10
	155
	41
	

	11
	165
	42
	

	12
	169
	43
	

	13
	163
	44
	

	14
	160
	45
	

	15
	179
	46
	

	16
	171
	47
	

	17
	163
	48
	

	18
	159
	49
	

	19
	161
	50
	

	20
	149
	51
	

	21
	153
	52
	

	22
	157
	53
	

	23
	168
	54
	

	24
	161
	55
	

	25
	160
	56
	

	26
	156
	57
	

	27
	162
	58
	

	28
	165
	59
	

	29
	160
	60
	

	30
	160
	61
	

	31
	165
	62
	


Table D: Data Collection for Biology 3920 Research Project

Samples taken by:   Bradley Rhea                                                      Pond location: Linary, TN                                                                                                                                                 

Date: 09-14-08                                                                                       Pond cover type: Low

Weather conditions:  Overcast                                                            Time: 1315-1715

	Number of fish
	Size of fish in mm 
	Number of fish
	Size of fish in mm

	1
	163
	32
	

	2
	146
	33
	

	3
	158
	34
	

	4
	160
	35
	

	5
	165
	36
	

	6
	145
	37
	

	7
	157
	38
	

	8
	154
	39
	

	9
	160
	40
	

	10
	160
	41
	

	11
	165
	42
	

	12
	160
	43
	

	13
	159
	44
	

	14
	158
	45
	

	15
	160
	46
	

	16
	165
	47
	

	17
	140
	48
	

	18
	147
	49
	

	19
	158
	50
	

	20
	153
	51
	

	21
	161
	52
	

	22
	159
	53
	

	23
	148
	54
	

	24
	160
	55
	

	25
	160
	56
	

	26
	
	57
	

	27
	
	58
	

	28
	
	59
	

	29
	
	60
	

	30
	
	61
	

	31
	
	62
	


Table E: Data Collection for Biology 3920 Research Project

Samples taken by:   Bradley Rhea                                                      Pond location: Vandever, TN                                                                                                                                                 

Date: 09-20-08                                                                                       Pond cover type: Heavy

Weather conditions: Sunny                                                                  Time: 1030-1430

	Number of fish
	Size of fish in mm
	Number of fish
	Size of fish in mm

	1
	149
	32
	168

	2
	169
	33
	161

	3
	163
	34
	154

	4
	161
	35
	163

	5
	165
	36
	

	6
	165
	37
	

	7
	165
	38
	

	8
	160
	39
	

	9
	161
	40
	

	10
	158
	41
	

	11
	157
	42
	

	12
	165
	43
	

	13
	173
	44
	

	14
	147
	45
	

	15
	156
	46
	

	16
	153
	47
	

	17
	165
	48
	

	18
	169
	49
	

	19
	167
	50
	

	20
	163
	51
	

	21
	152
	52
	

	22
	145
	53
	

	23
	162
	54
	

	24
	139
	55
	

	25
	148
	56
	

	26
	169
	57
	

	27
	170
	58
	

	28
	160
	59
	

	29
	165
	60
	

	30
	165
	61
	

	31
	146
	62
	


Table F: Data Collection for Biology 3920 Research Project

Samples taken by:   Bradley Rhea                                                      Pond location: Mayland, TN                                                                                                                                                 

Date:   09-21-08                                                                                     Pond cover type: Heavy

Weather conditions: Sunny                                                                  Time: 1300-1700

	Number of fish
	Size of fish in mm
	Number of fish
	Size of fish in mm

	1
	163
	32
	171

	2
	160
	33
	163

	3
	167
	34
	160

	4
	169
	35
	156

	5
	136
	36
	149

	6
	165
	37
	153

	7
	160
	38
	151

	8
	160
	39
	167

	9
	160
	40
	146

	10
	160
	41
	161

	11
	160
	42
	160

	12
	163
	43
	157

	13
	161
	44
	159

	14
	149
	45
	142

	15
	173
	46
	152

	16
	156
	47
	165

	17
	159
	48
	

	18
	147
	49
	

	19
	132
	50
	

	20
	166
	51
	

	21
	164
	52
	

	22
	154
	53
	

	23
	143
	54
	

	24
	168
	55
	

	25
	165
	56
	

	26
	157
	57
	

	27
	160
	58
	

	28
	167
	59
	

	29
	169
	60
	

	30
	155
	61
	

	31
	150
	62
	


