
Table 2. - AlC, values for candidate models describing bioenergetics of Colorado pikeminnow. 

Better approximating models have lower AlC, values. 

Residual Total 

Model sums 0 f squares sums of squares AlC, t::.AlC, 

Weight-length relationship 

Intercept 3662 5143 326.7 433.8 

Power 23.0 5143 -107.1 0 

Food consumption as a function of size 

Intercept 0.0797 0.2355 -112.3 23.90 

Linear 0.0401 0.2355 -124.0 12.22 

Power 0.0224 0.2355 -136.2 0 

Food consumption as a function of water temperature 

Intercept 0.0079 0.0249 -151.9 19.71 

Linear 0.0025 0.0249 -171.6 0 

Exponential 0.0026 0.0249 -171.3 0.3077 

Respiration as a funcrion of size 

Intercept 41.88 317.0 14.45 6.867 

Linear 32.40 317.0 9.231 1.646 

Power 30.67 317.0 7.585 0 

Respiration as a function of water temperature 

Intercept 26.46 66.99 10.30 41.10 

Linear 6.682 66.99 -14.42 16.37 

Exponential 2.947 66.99 -30.79 0 

Respiration as a function of activity 

Intercept 3.989 15.25 -1.323 6.101 

Linear 1.188 15.25 -7.424 0 

t::. AlC, = the difference between each AlC, value and the minimum value. 
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Table 3. - Conditions and outcomes ofsimulations using a bioenergetics model for age-O Colorado pikeminnow in winter conditions. 

Final mass and condition of35-, 45-, and 60-mm TL fish are given for each simulation. 

Temperature Activity % maximum Initial Simulation Final Final 

Simulation regime (bl/s) consumption length (nun) length (d)' mass (g) condition (K) 

Preferred Spontaneous OJ 35 118 0.206 0.481 
45 118 0.435 0.478 
60 118 1.044 0.484 

2 Midpoint Spontaneous 0.1 35 118 0.207 0.483 
45 118 0.437 0.480 
60 118 1.049 0.486 

3 Preferred 0.5 0.1 35 118 0.171 0.400 
45 I 18 0.361 0.396 
60 118 0.864 0.400 

4 Preferred 0.1 35 90 0.153 <0.36 
45 89 0.327 <0.36 
60 92 0.775 <0.36 

5 Preferred Spontaneous, I O. I 35 101 0.153 <0.36 
45 100 0.327 <0.36 
60 103 0.773 <0.36 

6 Preferred 0.2 35 114 0.153 <0.36 
45 102 0.326 <0.36 
60 98 0.776 <0.36 

'Simulation length was 118 d unless fish condition declined below the minimum value for survival (0.36). 
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Figure L Weight-length relationship for laboratory-reared Colorado pikemionow. The 

predicted relationship has the form y = 4.01 x 10'" x'08. 
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Figure 2. Observed and predicted responses of maximum specific consumption as functions of 

fish size (top) and water temperature (bottom). The predicted relationship for size-dependence 

of consumption is: y = 0.0527x"·67J
; the predicted relationship for temperature-dependence of 

consumption is y = 0.0 107eo.1o",. 
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Figure 3. Observed and predicted responses of specific respiration as functions offish size (top) 

and water temperature (bottom). The predicted relationship for size-dependence of respiration is 

y = 3.108x-<l·,·'; the predicted relationship for temperature-<lependence ofrespiration is 

y = 0.262eo.'6I ,. 
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Figure 4. Observed and predicted responses of specific respiration as a function of activity. The 

predicted relationship for activity-dependence of respiration is: y = 0.620 + 1.12x. 
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Figure 5. Comparison of bioenergetics model predictions (line) and observed growth (mean and 

95% confidence intervals) for two sizes of Colorado pik:eminnow in 70- and 210-d growth 

experiments. Observed data from Thompson (1989). 
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Figure 6. Simulated growth (simulation I) of age-O Colorado pikemiDnow with a spontaDeous 

activity rate and a natural temperature regime collected in a backwater from 22 November 2001 

to 19 March 2002 (118 d). Condition (K) of 35- (solid line), 45- (long-dash line), and 60-mm TL 

(short-dash line) fish are shown. 
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Figure 7. Simulated growth (simulation 4) of age-O Colorado pikeminnow with an activity rate 

of 1 blls and a natural temperature regime collected in a backwater from 22 November 2001 to 

19 March 2002 (U8 d). Condition (K) of35- (solid line), 45- (long-dash line), and 60-mm TL 

(short-dash line) fish are shown. 
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Figure 8. Simulated growth (simulation 6) of age-O Colorado pikeminnow with an activity rate 

of I blls for 6 consecutive days then spontaneous for I day each week, and a natural temperature 

regime collected in a backwater from 22 November 2001 to 19 March 2002 (118 d). Condition 

(K) of35- (solid line), 45- (long-dash line), and 60-= TL (short-dash line) fish are shown. 
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