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Figure 4.4. Intrinsic rates of population increase (r) for simulated Arctic Grayling populations with varied demographic parameters in a portion of the Big Manistee River watershed, Michigan. The four parameters 
tested were: fecundity, adult (age 2+) survival, fry to age-1 survival, and the proportion of females producing offspring each year. See Table 3 for values corresponding with “Low”, “Medium”, and “High” parameter 
levels. Dashed horizontal line represents r = 0.352 in the baseline scenario, solid horizontal line represents r = 0. 
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Figure 4.5. Sensitivity plot of minimum and maximum probability of survival (SP; panel 
A) and intrinsic population growth rate (r; panel B) for 54 factorial simulation scenarios.
Black circles indicate mean SP and r across all scenarios, vertical lines indicate the
relative impact of each life history parameter on SP and r, and horizontal dashed line
indicates zero population growth (above the line = a growing population, below the line =
a declining population).
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Figure 4.6. Extinction probability (solid line) and median time to extinction (dashed line) 
over a range of “Low” fecundity values for a simulated reintroduced Arctic Grayling 
population in a portion of the Big Manistee River watershed, Michigan. Fecundity is 
measured as the mean number of eggs produced per female * egg to fry survival. 
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Figure 4.7. Trends in Arctic Grayling age at maturity (gray circles, solid regression line) and maximum age (black circles, dashed 
regression line) with increasing latitude. Data points represent values reported from across the species’ North American range (see 
Table 2). 
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Figure 4.8. Sensitivity plots of population growth rate (r) across the North American latitudinal range of Arctic Grayling. Black 
circles indicate mean r and vertical lines indicate the relative impact of each life history parameter on r.
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Appendix A. Fish community characteristics based on assessments conducted between 
June 2011 and August 2013 in 23 Big Manistee River tributary reaches. 

A.1. Total numbers of fish captured during fish community assessment surveys from June 
2011 – to August 2013. * indicates unidentified lamprey species (ABL, CHL, NBL, or 
SVL), ** indicates possibly misidentified specimen in 2011.    

Species Common Name 
     (Species Abbreviation) 2011 2012 2013 Total 
     

American Brook Lamprey (ABL) 4 7 15 26 
Black Bullhead (BBH) 1 14 - 15 
Brook Trout (BKT) 562 1982 159 2703 
Bluegill (BLG) - 2 - 2 
Blacknose Dace (BND) 16 95 - 111 
Brown Trout (BKT) 985 3836 1090 5911 
Brook Stickleback (BRS) 3 11 1 15 
Blackside Darter (BSD) 4 31 68 103 
Chestnut Lamprey (CHL) 8 51 18 77 
Central Mudminnow (CMM) 4 - - 4 
Creek Chub (CRC) 6 13 - 19 
Fathead Minnow (FHM) - 2 - 2 
Johnny Darter (JOD) 7 21 2 30 
* Lamprey Species (LAY) - 21 7 28 
Longnose Dace (LND) - 5 1 6 
Northern Brook Lamprey (NBL) 5 3 - 8 
Northern Redbelly Dace (NRD) 1 5 1 7 
Pumpkinseed Sunfish (PKS) - 1 - 1 
Rainbow Trout (RBT) 20 62 301 383 
** Redear Sunfish (RES) 1 - - 1 
Slimy Sculpin (SLS) 894 3915 214 5023 
Smallmouth Bass (SMB) - 1 - 1 
Silver Lamprey (SVL) 1 8 2 11 
White Sucker (WHS) 3 4 - 7 
     

Total 2525 10090 1879 14494 
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A.2. Summary fisheries statistics for Arquilla Creek Lower. Four surveys were conducted 
between July 27, 2011 and August 9, 2012. 

Species Count Mean Length (mm) Mean Weight (g) 
Black Bullhead 5 134 (±13) 31.2 (±3.5) 
Brook Trout 22 95 (±39) 13.3 (±15.7) 
Brown Trout 206 147 (±63) 46.5 (±53.3) 
Blackside Darter 2 67 (±2) 2.9 
Chestnut Lamprey 9 139 (±24) 7.5 (±1.5) 
Johnny Darter 12 53 (±4) 1.5(±0.4) 
Lamprey species 1 102 1.7 
Northern Brook Lamprey 1 143 4.2 
Rainbow Trout 3 218 (±6) 92.8 (±3.7) 
Slimy Sculpin 99 66 (±14) 4.7 (±2.7) 
Silver Lamprey 1 142 NA 

 

A.3. Summary fisheries statistics for Arquilla Creek Middle. Four surveys were 
conducted between July 27, 2011 and August 14, 2012. 

Species Count Mean Length (mm) Mean Weight (g) 
Brook Trout 60 101 (±43) 15.2 (±18.8) 
Brown Trout 366 135 (±69) 41.9 (±50.2) 
Chestnut Lamprey 3 126 (±36) 4.8 (±5.3) 
Slimy Sculpin 416 60 (±14) 9.6 

 

A.4. Summary fisheries statistics for Arquilla Creek Upper. Four surveys were conducted 
between August 2, 2011 and August 14, 2012. 

Species Count Mean Length (mm) Mean Weight (g) 
Brook Trout 348 99 (±42) 12.6 (±18.4) 
Brown Trout 274 117 (±67) 30.9 (±46.3) 
Slimy Sculpin 301 60 (±19) 6.6 

 

 

 


