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Figure 4.11: Individual species response to habitat alteration by beaver dams. 
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APPENDIX A 
 
 

SPECIES DETECTION RATES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix A.1: Percent detection rates with standard error bars for each species of fish 
from 10 resampling simulations for 1, 2, and 3 mixed gear units (MGUs). The 
percentages below fish abbreviations indicate the percent abundance from empirical data 
(dark gray = most common species, light gray = common species, white = rare species). 
A key to fish abbreviations can be found in Table 2.1. 
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APPENDIX B 

 
LITERATURE REVIEW OF STATISTICS USED TO GROUP FISHES 

 
 
 
Appendix C Table: Citations and corresponding fish species grouping methods used 
from a review of literature 2005-2010 conducted using Web of Science. These search 
phrases were used within the “Title” field: “fish assemblage” or “fish assemblages” or 
“fish community” or “fish communities”. Concurrently within the “Topic” field the 
words “river” or “stream” were searched. The following journals were searched 
independently: Canadian Journal of Fisheries and Aquatic Sciences; Copeia; Ecological 
Applications; Ecology of Freshwater Fish; Environmental Biology of Fishes; Fisheries 
Management and Ecology; Freshwater Biology; Hydrobiologia; Journal of Applied 
Ecology; Journal of Fish Biology; North American Journal of Fisheries Management; 
Oecologia; River Research and Applications; and Transactions of the American Fisheries 
Society. Only papers that actively sampled fish in freshwater streams or rivers were 
examined. There were 101 papers that met these criteria. 
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Anderson E. et al. 2006   ●  Lima-Junior et al. 2006     
Araújo et al. 2009   ●  Litvan et al. 2008   ●  
Baldigo and Warren 
2008 

    Lorion and Kennedy 2009   ●  

Baumgartner et al. 2008   ●  Lyons et al. 2009   ●  
Boys and Thoms 2006   ●  Magalhães et al. 2007 ●    
Bramlett et al. 2005     Maloney et al. 2008   ●  
Brazner et al. 2005   ●  Marshall et al. 2008     
Brenden et al. 2007     Matthews and Marsh-Matthews 2006 ●   ● 
Catalano et al. 2007     Matzen and Berg, 2008     
Chick et al. 2006   ● ● McGarvey and Hughes 2008   ● ● 
Cowley et al. 2007     Meador 2005     
Cyterski and Barber 2006    ● Melcher et al. 2007    ● 
Davey and Kelly 2007     Mendonça et al. 2005   ●  
De Zwart et al. 2006     Mercado-Silva and Escandón-

Sandoval 2008 
    

Dekar and Magoulick 
2007 

    Mesquita et al. 2006     

Eros and Grossman 2005  ●   Morán-López et al. 2006     
Espírito-Santo et al. 2009   ●  Northington and Hershey 2006     
Esteves et al., 2008     Orrego et al. 2009 ●   ● 
Falke and Gido 2006a     Penczak et al. 2009    ● 
Falke and Gido 2006b  ●   Pinto et al. 2009   ●  
Ferreira et al. 2007a    ● Pires et al. 2008     
Ferreira et al. 2007b    ● Pont et al. 2006    ● 
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Appendix B (continued). 
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Fischer and Paukert 2008     Pouilly et al. 2006    ● 
Franssen et al. 2006 ●    Poulet 2007     
Gillette et al. 2005  ●   Pyron et al. 2006  ●   
Gillette et al. 2006     Reid et al. 2009     
Greenfield and Bart 2005     Reyjol et al. 2008     
Grenouillet et al. 2007    ● Rifflart et al. 2009     
Grubbs et al. 2007  ●   Robinson and Rand 2005    ● 
Guenther and Spacie 
2006 

    Rogers et al. 2005     

Habit et al. 2006   ●  Rowe et al. 2009a   ●  
Haxton and Findlay 2009    ● Rowe et al. 2009b   ●  
Herder and Freyhof 2006     Santoul et al. 2005  ●   
Higgins and Strauss 2008     Schmutz et al. 2007    ● 
Higgins and Wilde 2005  ●  ● Schwartz and Herricks 2007     
Hrodey and Sutton 2008     Shea and Peterson 2007     
Humpl and Pivnička 
2006 

 ●   Slawski et al. 2008 ●    

Ibanez et al. 2007     Smith and Kraft 2005     
Ibarra et al. 2005    ● Suen and Herricks 2009     
Johnston and Maceina 
2009 

 ● ●  Sullivan et al. 2006     

Kadye et al. 2008  ●   Thornbrugh and Gido 2010     
Katano et al. 2006     Valério et al. 2007    ● 
Kennard et al. 2007     Weber et al. 2009     
Kennard et al. 2006    ● Weigel et al. 2006   ●  
Kiffney et al. 2009     Willis et al. 2005     
Kouamé et al. 2008    ● Wilson and Xenopoulos 2008   ●  
Lamouroux and Cattanéo 
2006 

   ● Winter et al. 2009     

Lamouroux et al. 2006 ●    Wolter 2007     
Li and Gelwick 2005  ●   Wyżga et al. 2009     

     Zeug et al. 2005  ●   
     Total 6 12 20 21 
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APPENDIX C 

 
FLOW VARIABLES 

 
 

At each site, stream discharge was measured in three ways: (1) August median 

flow (m3 s-1); (2) P99 (m3 s-1), the amount of discharge that is exceeded 99% of the time; 

and (3) PC flow, the site scores from the first principal component of the covariance 

distance matrix based on 13 StreamStats flow variables. StreamStats is a software 

program developed by the U.S. Geological Survey that can estimate multiple low 

streamflow discharge metrics for any given Massachusetts stream location. These 

estimates are based on nearby gauging stations, mean basin slope, catchment area of the 

upstream watershed, stratified drift per unit of total stream length, and region of the state 

(Ries and Friesz, 2000). StreamStats were developed from estimates of 37 gauging 

stations and 107 low-flow partial-record stations over a median of 27 years of record. The 

13 StreamStats discharge estimates that were used included: P50, P60, P70, P75, P80, P85, 

P90, P95, P98, P99, Q7,2, Q7,10, and August median flow. The P variables estimate the 

discharge at which flow is exceeded 50-99% of the time. The Q7,2 and Q7,10 variables 

represent seven-day-two-year and seven-day-10-year low-flows, respectively. 

Consequently, the PC flow variable incorporated multiple discharge metrics that reflect 

the magnitude, duration, and timing of the flow regime. The flow statistics I used are 

examples chosen from the many possible measures of hydrological variation used in 

Canada and the United States to indicate low-flow (Tharme, 2003). At my sample sites, I 

estimated August median flows of 0.00005 to 0.79 m3 s-1 and P99 flows of 0.00 (no flow) 
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to 0.22 m3 s-1. The first PC of the PC flow variable explained 98.4% of the variation 

among the 13 StreamStats discharge variables. 
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