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ABSTRACT
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum. 
Curabitur pretium tincidunt lacus. Nulla gravida orci a odio. Nullam varius, turpis et commodo pharetra, est eros bibendum elit, nec luctus magna felis sollicitudin mauris. Integer in mauris eu nibh euismod gravida. Duis ac tellus et risus vulputate vehicula. Donec lobortis risus a elit. Etiam tempor. Ut ullamcorper, ligula eu tempor congue, eros est euismod turpis, id tincidunt sapien risus a quam. Maecenas fermentum consequat mi. Donec fermentum. Pellentesque malesuada nulla a mi. Duis sapien sem, aliquet nec, commodo eget, consequat quis, neque. Aliquam faucibus, elit ut dictum aliquet, felis nisl adipiscing sapien, sed malesuada diam lacus eget erat. Cras mollis scelerisque nunc. Nullam arcu. Aliquam consequat. Curabitur augue lorem, dapibus quis, laoreet et, pretium ac, nisi. Aenean magna nisl, mollis quis, molestie eu, feugiat in, orci. In hac habitasse platea dictumst. 



ACKNOWLEDGEMENTS
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum. 
Curabitur pretium tincidunt lacus. Nulla gravida orci a odio. Nullam varius, turpis et commodo pharetra, est eros bibendum elit, nec luctus magna felis sollicitudin mauris. Integer in mauris eu nibh euismod gravida. Duis ac tellus et risus vulputate vehicula. Donec lobortis risus a elit. Etiam tempor. Ut ullamcorper, ligula eu tempor congue, eros est euismod turpis, id tincidunt sapien risus a quam. Maecenas fermentum consequat mi. Donec fermentum. Pellentesque malesuada nulla a mi. Duis sapien sem, aliquet nec, commodo eget, consequat quis, neque. Aliquam faucibus, elit ut dictum aliquet, felis nisl adipiscing sapien, sed malesuada diam lacus eget erat. Cras mollis scelerisque nunc. Nullam arcu. Aliquam consequat. Curabitur augue lorem, dapibus quis, laoreet et, pretium ac, nisi. Aenean magna nisl, mollis quis, molestie eu, feugiat in, orci. In hac habitasse platea dictumst. 


	TABLE OF CONTENTS

	
	Page

	COVER PAGE………...............................................................................................
	i

	SIGNATURE PAGE…..............................................................................................
	ii

	ABSTRACT...............................................................................................................
	iii

	ACKNOWLEDGEMENTS.......................................................................................
	vi

	TABLE OF CONTENTS...........................................................................................
	vii

	LIST OF TABLES.....................................................................................................
	ix

	LIST OF FIGURES....................................................................................................
	x

	CHAPTER 1. AN INTRODUCTION TO FISH MOVEMENT AND HABITAT USE............................................................................................................................
	1

	CHAPTER 2. META ANALYSIS.............................................................................
	14

	CHAPTER 3. MOVEMENT AND HABITAT USE.................................................
	38

	CHAPTER 4. RESOURCE OVERLAP……………................................................
	55

	CHAPTER 5. GENERAL CONCLUSIONS REGARDING MOVEMENT AND HABITAT USE………………………......................................................................
	
80

	APPENDICES............................................................................................................
	89





	LIST OF TABLES

	Table
	
	Page

	1.1
	The three sampling covariate occupancy models observed for historical Strawberry Darter data. Models are ordered by AICc, which was used to determine which model best fit our data. Δ AICc, determines the degree of difference in AIC between the best fitting model and the remaining models. AICcw, is the model weight for each model. K, is the number of parameters in each model..............................................................................
	46

	1.2
	The number of Strawberry Darters observed during each of the 4 surveys of sites during this study...............................................................................
	46

	1.3
	The number of Strawberry Darters observed at main-stem and tributary sites during this study...................................................................................
	47

	2.1
	The number of Strawberry Darters observed at sites in the upper, middle, and lower reaches during this study..............................................................
	47

	2.2
	The site and survey covariate models observed for both sampling years. Models are ordered by AICc, which was used to determine which model best fit our data. ΔAICc, determines the degree of difference in AIC between the best fitting model and the remaining models. AICcw is the model weight for each model. K, is the number of parameters in each model............................................................................................................
	48

	2.3
	The Strawberry Darter occupancy rate (SE) and probability of detection (SE) estimated in the site-type by reach-type model....................................
	48

	3.1
	The Relative Abundance (%) of Strawberry Darters for the whole drainage, site-type (main stem and tributary), reach-type (upper, middle, and lower).....................................................................................................
	49

	3.2
	Historical ranges (Robison 1988) of selected environmental covariates and ranges estimated from this current study at sites where Strawberry Darters were observed..................................................................................
	49

	4.1
	The mean and ± SE EPA habitat scores for sites where Strawberry Darters were observed by site-type (main stem and tributary) and whole drainage during this study.............................................................................
	50





	LIST OF FIGURES

	Figure
	
	Page

	1.1
	Proportion of Strawberry Darter catch per effort in the upper reach of the Strawberry River. Only years where studies that used minnow seines were considered (1972,1973,1975, and 1984)….......................................
	52

	1.2
	Strawberry River basin (highlighted in darker gray) divided into reaches with boundry lines. Left of the left vertical line delineates the upper reach; the section to the right of the right vertical line constitutes the lower reach; between the two vertical lines identifies the middle reach....
	53

	1.3
	Map displaying the sites sampled during both sampling years. Sites identified with open circles represent sites sampled in 2015, whereas sites identified with open triangles represent sites sampled in 2016..........
	54

	2.1
	Map displaying Strawberry Darter presence and absence during both sampling years. Sites labeled by closed triangles represent sites where Strawberry Darters were observed, whereas sites labeled by grey circles represent sites where Strawberry Darters were not observed....................
	55

	2.2
	Length frequency distribution for Strawberry Darters observed in 2015 (grey) and 2016 (black). Mean (± SD) length of Strawberry Darters observed was 42.45 ± 8.82 mm in 2015 and 46.90 ± 10.19 mm in 2016..
	56

	3.1
	Mean (± SE) condition factors for Strawberry Darters in each 2015 survey (diamonds) and 2016 survey (squares). Means with the same letter were not significantly different.........................................................
	56

	3.2
	Strawberry Darter occupancy rate and probability of detection (± 95% CL) estimated for each reach (upper, middle, and lower) for this study....
	57

	3.3
	 Strawberry Darter occupancy rate (± 95% CL) estimated for each site-type (main stem and tributary) by reach (upper, middle, and lower).........
	57

	4.1
	Strawberry Darter probability of detection (± 95% CL) estimated for each site-type (main stem and tributary) by reach (upper, middle, and lower).........................................................................................................
	58

	4.2
	Strawberry Darter occupancy rate and probability of detection (± 95% CL) estimated for site-type (main stem and tributaries) for this study......
	58

	4.3
	Strawberry Darter catch-per-effort estimated by site-type (main stem, tributary, and whole drainage). Median, 25th and 75th quartiles are plotted as a box and whisker plot. Error bars are the maximum and minimum catch-per-effort values for each respective site-type................
	59

	4.4
	Strawberry Darter catch-per-effort estimated by reach-type (upper, middle, and lower reaches). Median, 25th and 75th quartiles are plotted as a box and whisker plot. Error is the maximum and minimum catch-per-effort values for each respective reach-type........................................
	59

	5.1
	Strawberry Darter historical and current estimates (± 95% CL) of occupancy rates (diamonds) and probabilities of detection (squares)........
	60

	5.2
	Strawberry River land use changes during the period 1999-2015.............
	60




	5.3
	Historical (A) and current (B) monthly mean ambient air temperatures from the National Oceanographic and Atmospheric Administration Evening Shade Weather Station (#USC00032366). Historical period represents the period 1975-1980; the current period represents 2009-
2014.  Breaks in data correspond to periods when the weather station was inoporable...........................................................................................
	61

	5.4
	Historical (A) and current (B) mean-daily discharge (m3/s) from the Strawberry River U.S. Geological Survey gauge (#07074000) near Poughkeepsie, Arkansas. Historical period represents 1975-1980; current period represents (2001-2004)...................................................
	62




x

CHAPTER 1. AN INTRODUCTION TO FISH MOVEMENT AND HABITAT USE

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum. 
Curabitur pretium tincidunt lacus. Nulla gravida orci a odio. Nullam varius, turpis et commodo pharetra, est eros bibendum elit, nec luctus magna felis sollicitudin mauris. Integer in mauris eu nibh euismod gravida. Duis ac tellus et risus vulputate vehicula. Donec lobortis risus a elit. Etiam tempor. Ut ullamcorper, ligula eu tempor congue, eros est euismod turpis, id tincidunt sapien risus a quam. Maecenas fermentum consequat mi. Donec fermentum. Pellentesque malesuada nulla a mi. Duis sapien sem, aliquet nec, commodo eget, consequat quis, neque. Aliquam faucibus, elit ut dictum aliquet, felis nisl adipiscing sapien, sed malesuada diam lacus eget erat. Cras mollis scelerisque nunc. Nullam arcu. Aliquam consequat. Curabitur augue lorem, dapibus quis, laoreet et, pretium ac, nisi. Aenean magna nisl, mollis quis, molestie eu, feugiat in, orci. In hac habitasse platea dictumst. 
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum. 
Curabitur pretium tincidunt lacus. Nulla gravida orci a odio. Nullam varius, turpis et commodo pharetra, est eros bibendum elit, nec luctus magna felis sollicitudin mauris. Integer in mauris eu nibh euismod gravida. Duis ac tellus et risus vulputate vehicula. Donec lobortis risus a elit. Etiam tempor. Ut ullamcorper, ligula eu tempor congue, eros est euismod turpis, id tincidunt sapien risus a quam. Maecenas fermentum consequat mi. Donec fermentum. Pellentesque malesuada nulla a mi. Duis sapien sem, aliquet nec, commodo eget, consequat quis, neque. Aliquam faucibus, elit ut dictum aliquet, felis nisl adipiscing sapien, sed malesuada diam lacus eget erat. Cras mollis scelerisque nunc. Nullam arcu. Aliquam consequat. Curabitur augue lorem, dapibus quis, laoreet et, pretium ac, nisi. Aenean magna nisl, mollis quis, molestie eu, feugiat in, orci. In hac habitasse platea dictumst.
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CHAPTER 2. META ANALYSIS
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Curabitur pretium tincidunt lacus. Nulla gravida orci a odio. Nullam varius, turpis et commodo pharetra, est eros bibendum elit, nec luctus magna felis sollicitudin mauris. Integer in mauris eu nibh euismod gravida. Duis ac tellus et risus vulputate vehicula. Donec lobortis risus a elit. Etiam tempor. Ut ullamcorper, ligula eu tempor congue, eros est euismod turpis, id tincidunt sapien risus a quam. Maecenas fermentum consequat mi. Donec fermentum. Pellentesque malesuada nulla a mi. Duis sapien sem, aliquet nec, commodo eget, consequat quis, neque. Aliquam faucibus, elit ut dictum aliquet, felis nisl adipiscing sapien, sed malesuada diam lacus eget erat. Cras mollis scelerisque nunc. Nullam arcu. Aliquam consequat. Curabitur augue lorem, dapibus quis, laoreet et, pretium ac, nisi. Aenean magna nisl, mollis quis, molestie eu, feugiat in, orci. In hac habitasse platea dictumst. 
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum.
Curabitur pretium tincidunt lacus. Nulla gravida orci a odio. Nullam varius, turpis et commodo pharetra, est eros bibendum elit, nec luctus magna felis sollicitudin mauris. Integer in mauris eu nibh euismod gravida. Duis ac tellus et risus vulputate vehicula. Donec lobortis risus a elit. Etiam tempor. Ut ullamcorper, ligula eu tempor congue, eros est euismod turpis, id tincidunt sapien risus a quam. Maecenas fermentum consequat mi. Donec fermentum. Pellentesque malesuada nulla a mi. Duis sapien sem, aliquet nec, commodo eget, consequat quis, neque. Aliquam faucibus, elit ut dictum aliquet, felis nisl adipiscing sapien, sed malesuada diam lacus eget erat. Cras mollis scelerisque nunc. Nullam arcu. Aliquam consequat. Curabitur augue lorem, dapibus quis, laoreet et, pretium ac, nisi. Aenean magna nisl, mollis quis, molestie eu, feugiat in, orci. In hac habitasse platea dictumst. 
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum.


CHAPTER 5. GENERAL CONCLUSIONS

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est laborum.
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Figure 5.1 Haemonchus contortus egg adjacent to an air bubble in fecal samples from adult female goats before selective deworming with Moxidectin® (Cydectin).
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APPENDIX 1
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