
 
 
 
 
 
 
 

An Evaluation of Candidate Net Selectivity Models 
for 1990-2003 Yukon River Sonar Gill-net Catch Data 

 
 
 
 
 
 
 
 

Alaska Fisheries Technical Report Number 75 
 
 
 
 
 
 
 
 

by 
 

Jeffrey F. Bromaghin 
U. S. Fish and Wildlife Service 

Division of Fisheries and Habitat Conservation 
1011 E. Tudor Road 

Anchorage, Alaska 99503 
 
 
 
 
 
 
 

Key words:  size selectivity, unequal probability sampling, maximum likelihood, SELECT 
 
 
 

August 2004 



 ii

Disclaimers 
 
The mention of trade names or commercial products in this report does not constitute 
endorsement or recommendation for use by the Federal Government. 
 
 
 
 
 
 
 
 
 
 
 

Nondiscrimination Clause 
 
The U. S. Department of the Interior prohibits discrimination in programs on the basis of 
race, color, national origin, religion, sex, age, or disability.  If you believe that you have 
been discriminated against in any program, activity, or facility operated by the U. S. Fish 
and Wildlife Service or if you desire further information please write to: 

 
 

U. S. Department of the Interior 
Office for Equal Opportunity 

1849 C. Street, NW 
Washington, D. C. 20240 

 
 
 
 
 
 
 
 
 
 
 
The correct citation for this report is: 
 
Bromaghin, J. F.  2004.  An evaluation of candidate net selectivity models for 1990-2003 
Yukon River Sonar gill-net catch data.  U. S. Fish and Wildlife Service, Alaska Fisheries 
Technical Report Number 75, Anchorage, Alaska. 



 iii

Abstract 
 
Thirty eight net selectivity models were evaluated for their utility in representing catch 
data of a variety of fish species at the Yukon River sonar project on the mainstem Yukon 
River near Pilot Station, Alaska.  Gill-net catch data collected from 1990 to 2003 were 
divided into 9 data sets representing species groups and each of the 38 models was fit to 
each of the 9 data sets.  Model parameters were estimated using maximum likelihood 
techniques.  Model utility was evaluated by comparing maximized values of the log-
likelihood function, Akaike’s Information Criterion statistics, scaled deviance statistics, 
and two types of diagnostic plots.  One family of models almost universally provided the 
best representation of the catch data for all 9 species groups.  One model from this family 
of models is recommended for use to apportion Yukon River sonar estimates of total fish 
abundance to species. 
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Introduction 
 
The Yukon River sonar project, operated by the Alaska Department of Fish and Game 
(ADFG), has provided annual estimates of the abundance of migrating salmon 
(Oncorhynchus spp) in most years since 1986 (Pfisterer 2002).  The project is located on 
the Yukon River main stem nearly 200 km from the river mouth near Pilot Station, 
Alaska.  Abundance estimates from the project are extremely important for managing 
commercial and subsistence salmon fisheries throughout the drainage (Vania et al. 2002).  
Numerous species in addition to salmon also are present and captured at the site. 
  
Estimates of total fish abundance derived from hydroacoustic data are apportioned to 
species using gill-net catch-per-unit-effort (CPUE) data.  A brief summary of the method 
follows; additional detail is provided by Pfisterer (2002).  Gill-nets of a single mesh size 
are drifted in 3 zones of the river thought to potentially contain different mixtures of 
species.  A variety of mesh sizes have been used through the history of the project, 
though meshes with perimeters of 139.7 and 431.8 mm have generally been the smallest 
and largest used, respectively.  Catches are enumerated by mesh, species, and length and 
adjusted for the time each net is fished.  The resultant CPUE data for each species and 
length are then adjusted for the selectivity of the mesh fished.  In effect, adjustments for 
effort and net selectivity are intended to account for the unequal probability with which 
fish are captured.  The selectivity-adjusted CPUE data are summed across length within a 
species, and the relative magnitudes of the species sums are taken as estimates of the 
species composition.  
 
The methods used to estimate net selectivity have evolved since the inception of the 
project.  However, indirect estimation methods (e.g., Reiger and Robson 1966; Hamley 
1975), based on the relative efficiency of different mesh sizes for fish of a common size, 
have been used throughout the project’s history.  The methods of McCombie and Fry 
(1960) and Holt (1963), or slight modifications, were used for different species prior to 
either 1992 or 1993 (e.g., Fleischman et al. 1992).  The parametric method of Holt (1963) 
was then abandoned in favor of a nonparametric method modified from McCombie and 
Fry (1960) and Ishida (1969) (Fleischman et al. 1995).  A least-squares method similar to 
that of Helser et al. (1994) was subsequently adopted in the mid 1990s, but its 
development was largely un-documented.  Maxwell (2000) provides a graphical display 
of the net selectivity models used in 1998, but no information about the estimation of 
model parameters is provided.  Very little work to evaluate the suitability of potential 
selectivity models has been done to date. 
 
Net selectivity models for gill-nets represent the relative probability that a fish that comes 
into contact with the gear is captured (Millar and Fryer 1999).  While fish can become 
entangled in a gill-net by several body parts, most are caught as their heads pass into the 
mesh and the gear catches behind the operculum. Therefore, gill-nets are most efficient, 
with relative selectivity 1.0, for fish with a girth behind the head somewhat less than the 
perimeter of the mesh size.  As fish size decreases or increases from this optimum size, 
selectivity decreases. 
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Conceptually, the relationship between size and selectivity could take nearly any 
conceivable form.  Although catch data don’t contain specific information about the 
shape of the underlying relationship (Millar 1995), gross features such as the mode and 
skewness are usually observable in the data.  Most estimates of selectivity are either 
approximately symmetric (e.g., Kirkwood and Walker 1986; Millar and Holst 1997) or 
somewhat right-skewed (e.g., Pierce et al. 1994; Helser et al. 1998).  As one would not 
usually wish the model used to overly determine the form of the estimates, net selectivity 
models should be both numerically stable and sufficiently flexible to assume a variety of 
shapes. 
 
This report summarizes an evaluation of the fit of 38 candidate net selectivity models to 
Yukon River sonar CPUE data.  The goal of the work was to recommend a net selectivity 
model for each species group to be used to apportion Yukon River sonar estimates of fish 
abundance.  CPUE data for 9 species groups collected from 1990 to 2003 were assembled 
and each of the 38 models were fit to the data.  Model parameters were estimated using a 
maximum likelihood method very similar to the SELECT method (e.g., Millar and Fryer 
1999).  Note that while Millar (2000) offers a convincing argument that maximum 
likelihood methods are superior to least-squares methods, it is clear that he didn’t fully 
understand the scaling method incorporated into the least squares method of Helser et al. 
(1994; 1998).  Model fit was evaluated using the maximized values of the log-likelihood 
functions obtained, Akaike’s Information Criterion (AIC; e.g., Akaike 1983; Burnham 
and Anderson 2002), scaled deviance (SD; Agresti 2002), and two types of diagnostic 
plots. 
 
 
 

Methods 
 
Data Preparation 
Gill-net catch data from 1990 to 2003 were assembled.  As indirect net selectivity 
estimation usually requires a large quantity of data, a minimum catch of 1,500 fish was 
initially and arbitrarily selected as the minimum number of individuals necessary for 
fitting net selectivity models to data from an individual species.  Data from species not 
meeting this criterion were pooled and the data were treated as having come from an 
individual species. 
 
Fish missing length information were excluded from the analysis.  All fish with length 
information were categorized into discrete length groups.  Chinook salmon (O. 
tshawytscha) were placed into 20 mm length bins, while all other species were placed 
into 10 mm bins.  For each species, mean length was computed within each bin and used 
to represent the length of all fish in each bin. 
 
All mesh sizes fished during a single day are, collectively, termed a net suite.  The suite 
fished each day was determined and unique suites were identified.  Let Nsnlmd denote the 
number of fish of species s in length bin l caught in mesh m of net suite n on day d, and 
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let Enmd denote the effort, in fathom-hours, that mesh m of net suite n was fished on day 
d; see Pfisterer (2002) for details on calculation of Enmd.  CPUE (Csnlmd) was computed as 
 

 
nmd

snlmd
snlmd E

N
C = , (1) 

 
and summed over all days in the database, i.e., 
 
 ∑=

d
snlmdsnlm CC . (2) 

 
The data Csnlm were used to estimate the parameters of the candidate net selectivity 
models. 
 
 
Net Selectivity Models 
Thirteen models, termed base models, were identified as candidate models based on 
either their past use as selectivity models (e.g., Millar and Fryer 1999) or a subjective 
assessment of their potential suitability as a model.  Several additional models were 
formed by using a different parameterization for each limb descending from the mode of 
the model.  For example, a two-tailed model based on the normal probability density 
function (Johnson et al. 1994) would have one parameter describing the location of the 
mode, µ, and two scale parameters σ1 and σ2, one for each limb descending from the 
mode.  Such models are termed two-tailed models and denoted with a ‘2T’ preceding the 
name of the base model. 
 
For most of the base and two-tailed models, selectivity decreases from 1.0 at the mode of 
the model to 0.0 on the left and right limbs as fish size becomes relatively small or large, 
respectively.  That is a realistic model for the left limb of the model because small fish 
are rarely captured in large mesh nets.  However, it is common for small nets to capture 
relatively large fish, most of which are caught by body parts other than the operculum.  
For that reason, additional models were created from those mentioned above by adding a 
parameter to describe fish tangling in gill-nets.  The probability of a fish being retained 
by tangling is probably much less dependent on size than is the probability of being 
gilled, and tangled fish tend to be larger than the optimum size for being gilled in a net.  
The tangling parameter implemented here assumes that at some measure of size greater 
than optimum, relative selectivity is a constant value for all fish greater than or equal to 
that size.  An example of this type of model is provided in Figure 1.  Models with a 
tangling parameter are denoted by the addition of a ‘T’ after the name of the base model. 
 
A total of 38 models, 13 base models and 25 additional models constructed as described, 
were evaluated for their capability of providing a good representation of the CPUE data.  
The ratio of fish length mm to the perimeter of the mesh mm (LPR) was used as the 
measure of size in all models.  Equations and parameter constraints for all models are 
presented in Appendix A. 
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Parameter Estimation and Model Evaluation 
Model parameters were estimated using maximum likelihood techniques very similar to 
the SELECT method (e.g., Millar and Fryer 1999).  The log-likelihood function for a 
given species s is 
 

 ∑∑∑ ∑ ⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
=

n l m
m

slm

slm
esnlm S

S
logCL log , (3) 

 
where Sslm denotes the relative selectivity for an individual of species s and length l in 
mesh m.  The log-likelihood function was maximized using a computer program written 
in the FORTRAN programming language (e.g., Metcalf and Reid 1996), as implemented 
in version 6.6.B of the Compaq Visual FORTRAN Professional compiler (Compaq 
1999).  Components of the Visual Numerics subroutine and function library bundled with 
the compiler were used to maximize the log-likelihood function and obtain variance 
estimates through numerical approximation. 
 
Two summary statistics, AIC (e.g., Akaike 1983; Burnham and Anderson 2002) and SD 
(e.g., Agresti 2002), were used to evaluate model fit.  AIC is computed as 
 
 ( )LlogK2AIC 1 −= , (4) 
 
where K1 is the sum of the number of parameters in a net selectivity model and the 
number of net suite and length combinations having at least one mesh with nonzero 
CPUE.  AIC favors models that obtain large values of the log-likelihood function, but 
penalizes them for over-parameterization; small values of AIC reflect models that fit the 
data well without using too many parameters.  Deviance is computed as twice the 
difference between the log-likelihood of a model and that of the saturated model (Agresti 
2002), i.e., 
 

 
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧
−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
= ∑∑∑ ∑n l m

m
snlm

snlm
esnlm Llog

C
C

logC2D . (5) 

 
SD is the ratio of D and its associated degrees of freedom.  For deviance, the number of 
degrees of freedom is the number of meshes having nonzero values of CPUE among 
those combinations of net suite and length bin having at least 2 meshes with nonzero 
CPUE. 
 
Two types of diagnostic plots were used to evaluate model fit.  CPUE residuals were 
computed as 
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(Millar 2000), which transforms net selectivity estimates to the CPUE scale.  Positive and 
negative residuals were plotted separately, by mesh size and length.  The area of a circle 
symbol used in residual plots is proportional to the magnitude of the absolute value of the 
residual.  The maximum circle size is the same for each species, with the largest circle 
being associated with the largest residual, in absolute value, for each species.  For this 
reason, one should only compare residual plots between models within a species.  While 
large circles indicate large discrepancies between the data and the model, no information 
regarding the importance of the data points is provided.  For example, large residuals may 
be associated with data points having low information content, such as a rarely fished 
suite that caught few fish.  Large residuals can be a sign of noisy data, rather than a 
poorly fitting model. 
 
The second type of diagnostic plot transforms CPUE data to the net selectivity scale.  
Scaled CPUE was computed as 
 

 ∑∑ ⎟
⎟
⎟

⎠

⎞

⎜
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⎜

⎝

⎛
=

m
slm

m
snlm

snlm
snlm S

C
C
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Values of Vsnlm were plotted with the corresponding estimated net selectivity model.  The 
size of circle symbols in these plots is proportional to the sum of the CPUE across 
meshes for a particular combination of species, net suite, and length bin (Csnl).  The 
maximum circle size is the same for each species, with the largest circles being 
associated with the suite and length bin having the largest summed CPUE for each 
species.  For that reason, as with the CPUE residual plots, comparisons of figures should 
only be made within a given species.  In these plots, large circles indicate concentrations 
of data.  
 
 
 

Results 
 
Meshes and Catches 
Nine different mesh sizes, with perimeters of 139.7, 203.2, 254.0, 266.7, 279.4, 292.1, 
330.2, 381.0, and 431.8 mm, were fished from 1990 to 2003.  Sixty-six unique net suites 
were identified in the data set.  Unique net suites and the effort, in fathom-hours, each 
mesh was fished are presented in Table 1. 
 
The number of fish with complete species and length data is presented in Table 2, by 
species and mesh.  Fourteen species and a combination of other species, labeled ‘Other’, 
were present in the data, though the group ‘Cisco’ likely consists of multiple Coregonus 
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species.  Eight species were judged sufficiently abundant to attempt estimation of net 
selectivity; all other species were combined into a ninth species group collectively 
referred to as ‘Other’ (Table 2). 
 
 
Evaluating Model Fit 
Maximum likelihood estimates of the parameters of each of the 38 net selectivity models 
were obtained for each of the 9 species groups.  The maximization algorithm failed in 5 
of the 342 combinations of model and species group (< 2%).  Variance estimates were 
also obtained, but were unrealistically small and are not presented in the interests of 
space. 
 
Values of the maximized log-likelihood function, AIC, SD, and associated quantities for 
the 9 species groups are presented in Table 3 through Table 11, ordered by model.  
Tables 12 through 14 contain ranked log-likelihood values, AIC statistics, and SD 
statistics, respectively, with median ranks computed across species for each model.  A 
low median rank indicated a model that tends to fit data from many species groups well. 
 
The Pearson family of models, models 19, 20, 37, and 38, provide the best fit to the data 
from nearly all the species.  Based on log-likelihood and SD measures, these 4 models as 
a group provide the best fit to the data from nearly every species group, with very few 
exceptions (Table 12; Table 13).  The relatively large number of parameters of the two-
tailed models, models 37 and 38, tends to inflate their AIC scores and make them appear 
undesirable (Table 14), but the models still fit the data very well.  One of these 4 models 
is the best model no matter which of the statistics is used to rank models, with the single 
exception of pink salmon using AIC as the ranking criterion (Table 14).  A few of the 
other models, particularly the bi-normal, Schnute, and logistic models, fit the data from 
some species well, but provide quite poor fit in other cases. 
 
Diagnostic plots are presented in appendices B1 through B9 for the 9 species groups.  
The diagnostic plots confirm the conclusions reached from an examination of the 
summary statistics.  The Pearson family of models fit the data from all species groups 
quite well.  The plots on the selectivity scale tend to pass through or near the larger 
circles, which represent the greatest concentrations of CPUE data.  The residual plots for 
these models do not appear to contain any patterns, which indicates that these models 
provide a good overall representation of the primary structure in the data.  The presence 
of patterns in the residual plots could, for example, indicate a structural departure from 
the rather constraining model assumption that selectivity is a function of LPR alone.  
However, there is no indication that a more complicated relationship between mesh size, 
fish size, and selectivity exists. 
 
 
Recommendation 
In general, the two-tailed Pearson model with a tangling parameter, model 38, provides 
the best fit to the CPUE data.  However, the shape of the model around the mode is 
somewhat unrealistic for several species, particularly pink salmon and broad whitefish 
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(appendix figures B3.38 and B6.38).  The unrealistic shape is caused by the discontinuity 
of the model at the mode combined with an extremely flexible model perhaps over-fitting 
data in the two tails.  For that reason, use of the Pearson model with a tangling parameter, 
model 20, is recommended.  This model fits the data for all species groups nearly as well 
as the two-tailed version of the model, without discontinuity at the mode.  Parameter 
estimates of this model are presented in Table 15, while starting values and permissible 
ranges used in maximization of the likelihood function are listed in Table 16. 
 
 
 

Discussion 
 
Separate net selectivity models for broad and humpback whitefish were obtained for the 
first time in this analysis.  These two species had previously been pooled into a single 
whitefish species group (e.g., Rich 2001).  The models for these species appear fairly 
similar (appendix figures B6.20 and B7.20), and they could probably be combined into a 
single species group without substantially changing estimates of species composition.  
However, it is probably preferable to separate them.  The humpback whitefish model fits 
the data quite well, so separating the two species could be expected to lead to some 
improvement in the estimation of the relative abundance of this species.  The broad 
whitefish data appear to contain more noise than the humpback whitefish data, but the 
model appears to pass through the central portion of the data so estimation should be 
approximately unbiased, though perhaps variable.  Even though the estimated models 
appear relatively similar, the collection of additional catch data for these species may lead 
to increased differentiation between the species over time. 
 
Variance estimation remains problematic.  Millar and Fryer (1999) recommend the use of 
estimates based on the second partial derivative matrix, or information matrix (Rao 
1973).  However, the applications they considered did not require adjustment for variable 
fishing effort, and how best to incorporate variable effort into variance estimation isn’t 
clear.  The method attempted in this analysis was based on a numerical approximation of 
the variance matrix, and unrealistically small variance estimates were obtained.  Whether 
this disappointing result was caused by a poor approximation is unknown.  Unfortunately, 
the complexity of the data and the models precludes analytic computation of the 
information matrix, so no comparison between an exact computation and an 
approximation can be made.  The most promising method of obtaining realistic variance 
estimates may be bootstrapping (Chernick 1999) the CPUE data.  However, the data 
could be bootstrapped at several levels ranging from the catch from an individual drift to 
the total CPUE of a suite and length bin, and some weighting scheme will undoubtedly be 
necessary..  The level that will produce the best estimates is not certain, though the later 
seems most likely to prove fruitful.  In any case, additional investigation is required. 
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 Table 1.  Effort, in fathom-hours, of each mesh fished in each net suite at the Yukon River Sonar project site
from 1990 to 2003.

Mesh Perimeter (mm)
Suite 139.7 203.2 254.0 266.7 279.4 292.1 330.2 381.0 431.8 Total

1 10.4 11.1 21.5
2 9.8 9.8
3 7.4 7.4
4 64.4 60.8 263.0 258.7 647.0
5 12.5 10.2 9.4 7.5 39.6
6 21.6 22.7 44.3
7 17.3 15.4 24.2 33.2 89.9
8 52.0 82.6 69.3 203.9
9 4.1 5.5 17.3 47.5 44.9 119.3

10 41.4 39.8 39.2 120.4
11 11.4 18.3 32.5 35.9 98.1
12 16.5 19.6 16.8 52.9
13 10.7 9.3 8.7 9.7 38.4
14 8.5 17.0 12.1 45.2 47.9 130.8
15 11.4 9.5 10.0 30.9
16 8.8 21.7 18.4 48.9
17 22.8 23.5 21.5 22.3 90.1
18 9.4 14.3 13.6 7.3 44.6
19 20.2 18.9 18.2 10.7 8.7 76.6
20 21.4 13.5 13.9 13.8 62.5
21 6.3 17.6 16.2 16.7 56.9
22 6.2 14.3 6.4 16.2 16.0 59.1
23 17.4 18.6 17.7 18.2 71.8
24 11.6 9.8 11.3 12.1 44.7
25 404.7 394.4 951.7 947.1 2697.8
26 380.4 366.5 366.7 400.2 1181.3 1181.9 3877.1
27 8.5 9.2 9.1 9.2 27.0 8.6 71.6
28 2.3 8.1 10.4
29 26.2 14.9 15.3 24.7 81.1
30 28.8 21.9 21.5 30.6 102.8
31 6.7 9.6 16.3
32 14.2 15.1 12.2 41.4
33 52.3 52.6 59.8 164.7
34 27.9 25.9 27.1 36.6 117.5
35 18.4 18.5 21.2 19.9 77.9
36 27.0 24.4 24.1 13.1 15.9 104.4
37 17.9 19.3 18.4 16.8 72.3
38 18.9 22.2 20.6 16.7 78.3
39 6.2 6.3 6.2 6.0 5.7 30.4
40 117.1 110.1 104.9 120.3 452.4
41 20.0 21.0 30.8 22.1 23.5 117.4
42 50.1 25.0 28.1 22.1 30.3 27.3 182.8
43 9.0 9.5 8.8 8.5 35.8
44 8.1 9.2 7.5 24.8
45 48.0 48.1 47.9 46.8 190.9
46 102.4 58.2 105.4 94.6 360.6
47 5.8 4.8 6.8 5.0 7.2 29.6
48 9.1 10.4 10.0 5.2 14.3 49.0
49 414.9 402.4 1314.0 797.4 2928.6
50 55.2 61.6 104.2 100.4 77.9 399.3
51 9.4 9.8 11.1 11.4 18.3 60.0
52 2216.1 2165.2 3745.9 3776.7 2087.9 2128.2 16120.0
53 8.6 9.0 9.8 18.8 17.1 8.9 72.3
54 9.7 9.5 6.9 8.2 7.5 41.8
55 139.4 136.8 138.4 132.1 546.6
56 25.2 33.7 44.3 47.9 37.2 188.3
57 690.5 654.3 1060.1 1026.0 638.5 656.3 4725.7
58 25.9 25.9 25.8 46.2 50.1 173.9
59 2142.5 2129.5 2532.8 3630.9 3967.0 2061.4 16464.1
60 10.8 4.2 3.2 2.7 9.1 30.2
61 77.9 32.5 38.8 72.0 35.0 38.7 295.0
62 2894.1 1867.5 2433.9 3135.1 3140.4 13471.0
63 20.0 18.4 13.3 12.8 14.3 16.0 94.9
64 60.3 61.8 67.7 56.7 57.1 66.0 369.5
65 709.5 371.5 320.4 362.4 410.7 539.1 536.6 3250.0
66 8.5 9.9 9.9 8.4 44.3 19.5 9.5 109.9

Total 10134.6 9160.9 7984.1 5339.8 5611.8 3794.3 15775.4 7449.9 5287.1 70537.8
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Table 3.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of chinook salmon
caught at the Yukon River Sonar project site from 1990 to 2003.

Model Log No.Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -1349.89 2 278 3255.77 403.006 715 0.564
2 Normal T -1319.62 3 279 3197.24 342.472 714 0.480
3 Logistic -1338.93 2 278 3233.87 381.101 715 0.533
4 Logistic T -1317.79 3 279 3193.58 338.819 714 0.475
5 Logistic DR -1320.25 2 278 3196.50 343.734 715 0.481
6 Logistic DR T -1313.16 3 279 3184.32 329.556 714 0.462
7 Exponential Power -1309.01 2 278 3174.02 321.250 715 0.449
8 Exponential Power T -1308.24 3 279 3174.48 319.718 714 0.448
9 Gaussian-Lorentzian -1310.80 3 279 3179.61 324.843 714 0.455

10 Gaussian-Lorentzian T -1310.05 4 280 3180.10 323.337 713 0.453
11 Lognormal -1314.97 3 279 3187.95 333.183 714 0.467
12 Lognormal T -1311.99 4 280 3183.97 327.207 713 0.459
13 Logistic Power -1331.26 3 279 3220.51 365.746 714 0.512
14 Logistic Power T -1300.99 4 280 3161.99 305.221 713 0.428
15 Weibull -1337.32 3 279 3232.63 377.869 714 0.529
16 Weibull T -1320.44 4 280 3200.87 344.105 713 0.483
17 Schnute -1320.71 3 279 3199.41 344.648 714 0.483
18 Schnute T -1312.83 4 280 3185.67 328.901 713 0.461
19 Pearson -1290.09 4 280 3140.19 283.421 713 0.398
20 Pearson T -1290.09 5 281 3142.19 283.421 712 0.398
21 Inverse Gaussian -1316.36 4 280 3192.72 335.957 713 0.471
22 Inverse Gaussian T -1314.35 5 281 3190.71 331.942 712 0.466
23 Sigmoid -1302.72 4 280 3165.44 308.679 713 0.433
24 Sigmoid T -1300.20 5 281 3162.41 303.640 712 0.426
25 Bi-normal -1293.77 5 281 3149.55 290.781 712 0.408
26 Bi-normal T -1290.33 6 282 3144.65 283.886 711 0.399
27 2T Normal -1349.89 3 279 3257.77 403.006 714 0.564
28 2T Normal T -1314.63 4 280 3189.27 332.500 713 0.466
29 2T Exponential Power -1308.85 3 279 3175.70 320.937 714 0.449
30 2T Exponential Power T -1308.85 4 280 3177.70 320.937 713 0.450
31 2T Logistic DR -1307.79 3 279 3173.58 318.813 714 0.447
32 2T Logistic DR T -1307.79 4 280 3175.58 318.813 713 0.447
33 2T Logistic Power -1297.40 5 281 3156.81 298.041 712 0.419
34 2T Logistic Power T -1299.37 6 282 3162.74 301.970 711 0.425
35 2T Schnute -1296.78 5 281 3155.56 296.798 712 0.417
36 2T Schnute T -1294.85 6 282 3153.70 292.938 711 0.412
37 2T Pearson -1289.03 7 283 3144.06 281.296 710 0.396
38 2T Pearson T -1289.03 8 284 3146.06 281.296 709 0.397
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Table 4.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of summer chum salmon
caught at the Yukon River Sonar project site from 1990 to 2003.

Model Log No.Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -8389.49 2 382 17542.97 3151.913 1033 3.051
2 Normal T -7305.03 3 383 15376.05 982.992 1032 0.953
3 Logistic -7867.39 2 382 16498.79 2107.727 1033 2.040
4 Logistic T -7209.46 3 383 15184.92 791.860 1032 0.767
5 Logistic DR -7574.72 2 382 15913.43 1522.371 1033 1.474
6 Logistic DR T -7252.96 3 383 15271.92 878.858 1032 0.852
7 Exponential Power -7831.82 2 382 16427.63 2036.572 1033 1.972
8 Exponential Power T -7821.42 3 383 16408.84 2015.774 1032 1.953
9 Gaussian-Lorentzian -7242.98 3 383 15251.96 858.897 1032 0.832

10 Gaussian-Lorentzian T -7152.31 4 384 15072.62 677.560 1031 0.657
11 Lognormal -7775.07 3 383 16316.14 1923.076 1032 1.863
12 Lognormal T -7277.85 4 384 15323.70 928.635 1031 0.901
13 Logistic Power -7660.13 3 383 16086.25 1693.193 1032 1.641
14 Logistic Power T -7208.94 4 384 15185.88 790.816 1031 0.767
15 Weibull -8649.50 3 383 18065.00 3671.939 1032 3.558
16 Weibull T -7247.37 4 384 15262.75 867.686 1031 0.842
17 Schnute -7660.13 3 383 16086.25 1693.193 1032 1.641
18 Schnute T -7197.17 4 384 15162.35 767.289 1031 0.744
19 Pearson -7139.07 4 384 15046.14 651.083 1031 0.632
20 Pearson T -7120.23 5 385 15010.47 613.409 1030 0.596
21 Inverse Gaussian -7805.14 4 384 16378.28 1983.219 1031 1.924
22 Inverse Gaussian T -7431.97 5 385 15633.93 1236.870 1030 1.201
23 Sigmoid -7444.26 4 384 15656.52 1261.462 1031 1.224
24 Sigmoid T -7177.98 5 385 15125.97 728.909 1030 0.708
25 Bi-normal -7119.06 5 385 15008.12 611.060 1030 0.593
26 Bi-normal T -7110.19 6 386 14992.38 593.315 1029 0.577
27 2T Normal -7890.26 3 383 16546.53 2153.466 1032 2.087
28 2T Normal T -7284.21 4 384 15336.41 941.349 1031 0.913
29 2T Exponential Power -7674.30 3 383 16114.60 1721.536 1032 1.668
30 2T Exponential Power T -7436.43 4 384 15640.87 1245.806 1031 1.208
31 2T Logistic DR -7496.49 3 383 15758.99 1365.929 1032 1.324
32 2T Logistic DR T -7237.34 4 384 15242.67 847.613 1031 0.822
33 2T Logistic Power -7380.47 5 385 15530.94 1133.882 1030 1.101
34 2T Logistic Power T -7186.97 6 386 15145.93 746.870 1029 0.726
35 2T Schnute -7322.39 5 385 15414.79 1017.729 1030 0.988
36 2T Schnute T -7188.19 6 386 15148.37 749.312 1029 0.728
37 2T Pearson -7105.13 7 387 14984.27 583.206 1028 0.567
38 2T Pearson T -7105.13 8 388 14986.27 583.206 1027 0.568
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Table 5.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of pink salmon caught
at the Yukon River Sonar project site from 1990 to 2003.

Model Log No. Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -508.96 2 164 1345.93 188.155 397 0.474
2 Normal T -496.15 3 165 1322.31 162.538 396 0.410
3 Logistic -506.65 2 164 1341.29 183.521 397 0.462
4 Logistic T -493.20 3 165 1316.41 156.638 396 0.396
5 Logistic DR -499.06 2 164 1326.13 168.358 397 0.424
6 Logistic DR T -495.80 3 165 1321.59 161.821 396 0.409
7 Exponential Power -520.07 2 164 1368.14 210.422 397 0.530
8 Exponential Power T -520.10 3 165 1370.19 210.422 396 0.531
9 Gaussian-Lorentzian -501.37 3 165 1332.73 172.963 369 0.469

10 Gaussian-Lorentzian T -492.74 4 166 1317.48 155.705 395 0.394
11 Lognormal -503.00 3 165 1335.99 176.222 396 0.445
12 Lognormal T -494.37 4 166 1320.75 158.976 395 0.402
13 Logistic Power -499.73 3 165 1329.47 169.696 396 0.429
14 Logistic Power T -492.77 4 166 1317.53 155.760 395 0.394
15 Weibull -510.30 3 165 1350.61 190.838 396 0.482
16 Weibull T -493.31 4 166 1318.62 156.851 395 0.397
17 Schnute -499.73 3 165 1329.47 169.696 396 0.429
18 Schnute T -492.77 4 166 1317.53 155.760 395 0.394
19 Pearson -493.34 4 166 1318.68 156.909 395 0.397
20 Pearson T -492.55 5 167 1319.10 155.327 394 0.394
21 Inverse Gaussian -505.09 4 166 1342.18 180.406 395 0.457
22 Inverse Gaussian T -503.78 5 167 1341.57 177.796 394 0.451
23 Sigmoid -495.56 4 166 1323.12 161.345 395 0.408
24 Sigmoid T -492.69 5 167 1319.39 155.616 394 0.395
25 Bi-normal -492.34 5 167 1318.68 154.909 394 0.393
26 Bi-normal T -492.33 6 168 1320.66 154.885 393 0.394
27 2T Normal -502.04 3 165 1334.08 174.305 396 0.440
28 2T Normal T -494.39 4 166 1320.78 159.011 395 0.403
29 2T Exponential Power -507.22 3 165 1344.44 184.664 396 0.466
30 2T Exponential Power T -502.92 4 166 1337.83 176.061 395 0.446
31 2T Logistic DR -498.21 3 165 1326.43 166.657 396 0.421
32 2T Logistic DR T -493.93 4 166 1319.86 158.092 395 0.400
33 2T Logistic Power -495.28 5 167 1324.56 160.786 394 0.408
34 2T Logistic Power T -492.61 6 168 1321.22 155.450 393 0.396
35 2T Schnute -494.33 5 167 1322.66 158.890 394 0.403
36 2T Schnute T -492.81 6 168 1321.62 155.853 393 0.397
37 2T Pearson -491.47 7 169 1320.94 153.172 392 0.391
38 2T Pearson T -491.47 8 170 1322.94 153.168 391 0.392
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Table 6.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of fall chum salmon
caught at the Yukon River Sonar project site from 1990 to 2003.

Model Log No.Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -1909.65 2 280 4379.30 704.433 590 1.194
2 Normal T -1678.77 3 281 3919.53 242.665 589 0.412
3 Logistic -1819.58 2 280 4199.16 524.289 590 0.889
4 Logistic T -1673.76 3 281 3909.53 232.662 589 0.395
5 Logistic DR -1755.91 2 280 4071.81 396.946 590 0.673
6 Logistic DR T -1668.29 3 281 3898.59 221.718 589 0.376
7 Exponential Power -1730.11 2 280 4020.21 345.344 590 0.585
8 Exponential Power T -1712.89 3 281 3987.78 310.912 589 0.528
9 Gaussian-Lorentzian -1678.55 3 281 3919.10 242.233 589 0.411

10 Gaussian-Lorentzian T -1678.55 4 282 3921.10 242.233 588 0.412
11 Lognormal -1770.64 3 281 4103.28 426.409 589 0.724
12 Lognormal T -1675.16 4 282 3914.32 235.456 588 0.400
13 Logistic Power -1756.17 3 281 4074.33 397.464 589 0.675
14 Logistic Power T -1661.01 4 282 3886.03 207.159 588 0.352
15 Weibull -1883.85 3 281 4329.70 652.834 589 1.108
16 Weibull T -1691.29 4 282 3946.58 267.714 588 0.455
17 Schnute -1756.11 3 281 4074.22 397.353 589 0.675
18 Schnute T -1666.00 4 282 3896.00 218.700 588 0.372
19 Pearson -1658.77 4 282 3881.53 202.665 588 0.345
20 Pearson T -1655.79 5 283 3877.59 196.719 587 0.335
21 Inverse Gaussian -1781.12 4 282 4126.23 447.363 588 0.761
22 Inverse Gaussian T -1675.60 5 283 3917.21 236.337 587 0.403
23 Sigmoid -1701.73 4 282 3967.46 288.593 588 0.491
24 Sigmoid T -1659.72 5 283 3885.44 204.577 587 0.349
25 Bi-normal -1660.91 5 283 3887.82 206.951 587 0.353
26 Bi-normal T -1656.95 6 284 3881.90 199.034 586 0.340
27 2T Normal -1821.62 3 281 4205.24 528.374 589 0.897
28 2T Normal T -1672.67 4 282 3909.34 230.477 588 0.392
29 2T Exponential Power -1726.38 3 281 4014.77 337.897 589 0.574
30 2T Exponential Power T -1683.92 4 282 3931.84 252.969 588 0.430
31 2T Logistic DR -1707.55 3 281 3977.09 300.223 589 0.510
32 2T Logistic DR T -1663.66 4 282 3891.31 212.446 588 0.361
33 2T Logistic Power -1719.84 5 283 4005.68 324.811 587 0.553
34 2T Logistic Power T -1659.28 6 284 3886.55 203.686 586 0.348
35 2T Schnute -1732.21 5 283 4030.42 349.556 587 0.595
36 2T Schnute T -1659.37 6 284 3886.74 203.868 586 0.348
37 2T Pearson -1652.69 7 285 3875.37 190.503 585 0.326
38 2T Pearson T -1652.69 8 286 3877.37 190.503 584 0.326
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Table 7.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of coho salmon caught
at the Yukon River Sonar project site from 1990 to 2003.

Model Log No.Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -1188.96 2 184 2745.92 233.293 439 0.531
2 Normal T -1145.07 3 185 2660.14 145.516 438 0.332
3 Logistic -1171.99 2 184 2711.99 199.364 439 0.454
4 Logistic T -1145.13 3 185 2660.26 145.635 438 0.333
5 Logistic DR -1149.58 2 184 2667.16 154.533 439 0.352
6 Logistic DR T -1135.01 3 185 2640.03 125.404 438 0.286
7 Exponential Power -1131.73 2 184 2631.46 118.841 439 0.271
8 Exponential Power T -1129.94 3 185 2629.87 115.250 438 0.263
9 Gaussian-Lorentzian -1145.69 3 185 2661.38 146.759 438 0.335

10 Gaussian-Lorentzian T -1142.04 4 186 2656.08 139.452 437 0.319
11 Lognormal -1139.12 3 185 2648.25 133.622 438 0.305
12 Lognormal T -1129.72 4 186 2631.44 114.818 437 0.263
13 Logistic Power -1141.78 3 185 2653.56 138.933 438 0.317
14 Logistic Power T -1121.71 4 186 2615.41 98.790 437 0.226
15 Weibull -1238.06 3 185 2846.13 331.505 438 0.757
16 Weibull T -1146.25 4 186 2664.51 147.883 437 0.338
17 Schnute -1139.84 3 185 2649.69 135.065 438 0.308
18 Schnute T -1128.07 4 186 2628.14 111.518 437 0.255
19 Pearson -1121.15 4 186 2614.30 97.674 437 0.224
20 Pearson T -1120.97 5 187 2615.94 97.313 436 0.223
21 Inverse Gaussian -1140.44 4 186 2652.89 136.264 437 0.312
22 Inverse Gaussian T -1129.41 5 187 2632.81 114.189 436 0.262
23 Sigmoid -1123.31 4 186 2618.61 101.988 437 0.233
24 Sigmoid T -1121.46 5 187 2616.93 98.306 436 0.225
25 Bi-normal -1125.78 5 187 2625.57 106.945 436 0.245
26 Bi-normal T -1121.72 6 188 2619.44 98.817 435 0.227
27 2T Normal -1140.86 3 185 2651.73 137.102 438 0.313
28 2T Normal T -1126.38 4 186 2624.76 108.139 437 0.247
29 2T Exponential Power -1131.71 3 185 2633.41 118.787 438 0.271
30 2T Exponential Power T -1128.99 4 186 2629.99 113.363 437 0.259
31 2T Logistic DR -1125.93 3 185 2621.85 107.230 438 0.245
32 2T Logistic DR T -1122.85 4 186 2617.70 101.079 437 0.231
33 2T Logistic Power -1123.83 5 187 2621.66 103.038 436 0.236
34 2T Logistic Power T -1122.60 6 188 2621.20 100.575 435 0.231
35 2T Schnute -1122.91 5 187 2619.82 101.199 436 0.232
36 2T Schnute T -1121.42 6 188 2618.83 98.208 435 0.226
37 2T Pearson -1120.52 7 189 2619.04 96.413 434 0.222
38 2T Pearson T -1120.52 8 190 2621.04 96.413 433 0.223
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Table 8.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of broad whitefish
caught at the Yukon River Sonar project site from 1990 to 2003.

Model Log No. Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -165.79 2 129 589.59 143.406 216 0.664
2 Normal T -148.65 3 130 557.29 109.111 215 0.507
3 Logistic -164.83 2 129 587.65 141.474 216 0.655
4 Logistic T -148.64 3 130 557.27 109.093 215 0.507
5 Logistic DR -155.64 2 129 569.29 123.105 216 0.570
6 Logistic DR T -148.10 3 130 556.20 108.017 215 0.502
7 Exponential Power -154.30 2 129 566.60 120.421 216 0.558
8 Exponential Power T -154.30 3 130 568.60 120.421 215 0.560
9 Gaussian-Lorentzian -165.56 3 130 591.12 142.939 215 0.665

10 Gaussian-Lorentzian T -148.33 4 131 558.65 108.470 214 0.507
11 Lognormal -153.08 3 130 566.15 117.971 215 0.549
12 Lognormal T -148.63 4 131 559.25 109.073 214 0.510
13 Logistic Power -151.06 3 130 562.12 113.939 215 0.530
14 Logistic Power T -145.36 4 131 552.72 102.540 214 0.479
15 Weibull -169.60 3 130 599.21 151.028 215 0.702
16 Weibull T -165.62 4 131 593.24 143.055 214 0.668
17 Schnute -151.06 3 130 562.12 113.939 215 0.530
18 Schnute T -147.48 4 131 556.96 106.777 214 0.499
19 Pearson -144.52 4 131 551.03 100.852 214 0.471
20 Pearson T -144.46 5 132 552.92 100.737 213 0.473
21 Inverse Gaussian -153.45 4 131 568.91 118.727 214 0.555
22 Inverse Gaussian T -149.60 5 132 563.20 111.019 213 0.521
23 Sigmoid -145.51 4 131 553.01 102.833 214 0.481
24 Sigmoid T -145.18 5 132 554.36 102.180 213 0.480
25 Bi-normal -145.63 5 132 555.25 103.070 213 0.484
26 Bi-normal T -144.34 6 133 554.68 100.503 212 0.474
27 2T Normal -149.64 3 130 559.28 111.099 215 0.517
28 2T Normal T -147.98 4 131 557.97 107.789 214 0.504
29 2T Exponential Power -153.26 3 130 566.52 118.341 215 0.550
30 2T Exponential Power T -152.76 4 131 567.52 117.334 214 0.548
31 2T Logistic DR -146.52 3 130 553.03 104.853 215 0.488
32 2T Logistic DR T -146.07 4 131 554.15 103.968 214 0.486
33 2T Logistic Power -145.17 5 132 554.33 102.151 213 0.480
34 2T Logistic Power T -145.08 6 133 556.17 101.985 212 0.481
35 2T Schnute -144.97 5 132 553.94 101.756 213 0.478
36 2T Schnute T -144.74 6 133 555.47 101.290 212 0.478
37 2T Pearson -144.30 7 134 556.60 100.421 211 0.476
38 2T Pearson T -144.24 8 135 558.47 100.293 210 0.478



 20

 

Table 9.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of humpback
whitefish caught at the Yukon River Sonar project site from 1990 to 2003.

Model Log No. Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -289.39 2 131 840.79 147.639 239 0.618
2 Normal T -259.17 3 132 782.34 87.198 238 0.366
3 Logistic -286.39 2 131 834.78 141.630 239 0.593
4 Logistic T -258.31 3 132 780.63 85.480 238 0.359
5 Logistic DR -270.57 2 131 803.13 109.987 239 0.460
6 Logistic DR T -257.40 3 132 778.80 83.652 238 0.351
7 Exponential Power -296.49 2 131 854.98 161.831 239 0.677
8 Exponential Power T -296.49 3 132 856.98 161.831 238 0.680
9 Gaussian-Lorentzian -288.19 3 132 840.38 145.235 238 0.610

10 Gaussian-Lorentzian T -258.00 4 133 782.00 84.854 237 0.358
11 Lognormal -272.43 3 132 808.86 113.717 238 0.478
12 Lognormal T -259.09 4 133 784.17 87.028 237 0.367
13 Logistic Power -263.85 3 132 791.70 96.552 238 0.406
14 Logistic Power T -253.22 4 133 772.44 75.290 237 0.318
15 Weibull -375.66 3 132 1015.32 320.173 238 1.345
16 Weibull T -261.29 4 133 788.59 91.441 237 0.386
17 Schnute -263.85 3 132 791.70 96.552 238 0.406
18 Schnute T -256.00 4 133 778.00 80.850 237 0.341
19 Pearson -251.36 4 133 768.71 71.566 237 0.302
20 Pearson T -251.25 5 134 770.49 71.346 236 0.302
21 Inverse Gaussian -273.20 4 133 812.40 115.251 237 0.486
22 Inverse Gaussian T -264.60 5 134 797.20 98.053 236 0.415
23 Sigmoid -253.97 4 133 773.94 76.798 237 0.324
24 Sigmoid T -252.84 5 134 773.67 74.525 236 0.316
25 Bi-normal -253.52 5 134 775.04 75.889 236 0.322
26 Bi-normal T -251.88 6 135 773.75 72.604 235 0.309
27 2T Normal -264.71 3 132 793.42 98.275 238 0.413
28 2T Normal T -258.41 4 133 782.83 85.679 237 0.362
29 2T Exponential Power -282.83 3 132 829.66 134.518 238 0.565
30 2T Exponential Power T -277.69 4 133 821.37 124.228 237 0.524
31 2T Logistic DR -256.86 3 132 777.73 82.582 238 0.347
32 2T Logistic DR T -255.05 4 133 776.10 78.956 237 0.333
33 2T Logistic Power -252.97 5 134 773.93 74.787 236 0.317
34 2T Logistic Power T -252.57 6 135 775.13 73.988 235 0.315
35 2T Schnute -252.99 5 134 773.98 74.833 236 0.317
36 2T Schnute T -252.24 6 135 774.48 73.331 235 0.312
37 2T Pearson -251.18 7 136 774.37 71.221 234 0.304
38 2T Pearson T -251.18 8 137 776.37 71.221 233 0.306
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Table 10.  Statistics summarizing the fit of net selectivity models to catch-per-unit-effort data of cisco caught at
the Yukon River Sonar project site from 1990 to 2003.

Model Log No. Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -131.15 2 97 456.30 82.990 112 0.741
2 Normal T -126.34 3 98 448.67 73.367 111 0.661
3 Logistic -126.80 2 97 447.60 74.298 112 0.663
4 Logistic T -120.38 3 98 436.75 61.447 111 0.554
5 Logistic DR -125.94 2 97 445.87 72.569 112 0.648
6 Logistic DR T -123.64 3 98 443.28 67.976 111 0.612
7 Exponential Power -165.57 2 97 525.14 151.839 112 1.356
8 Exponential Power T -165.57 3 98 527.14 151.839 111 1.368
9 Gaussian-Lorentzian -127.84 3 98 451.68 76.373 111 0.688

10 Gaussian-Lorentzian T -120.23 4 99 438.45 61.146 110 0.556
11 Lognormal -131.14 3 98 458.29 82.980 111 0.748
12 Lognormal T -123.38 4 99 444.75 67.449 110 0.613
13 Logistic Power -123.57 3 98 443.14 67.830 111 0.611
14 Logistic Power T -120.21 4 99 438.43 61.124 110 0.556
15 Weibull -148.25 3 98 492.49 117.187 111 1.056
16 Weibull T -120.28 4 99 438.56 61.255 110 0.557
17 Schnute -123.57 3 98 443.14 67.830 111 0.611
18 Schnute T -119.94 4 99 437.88 60.571 110 0.551
19 Pearson -117.87 4 99 433.75 56.443 110 0.513
20 Pearson T -116.53 5 100 433.05 53.745 109 0.493
21 Inverse Gaussian -144.59 4 99 487.18 109.875 110 0.999
22 Inverse Gaussian T -143.52 5 100 487.04 107.734 109 0.988
23 Sigmoid -120.89 4 99 439.78 62.472 110 0.568
24 Sigmoid T -120.32 5 100 440.63 61.325 109 0.563
25 Bi-normal -131.15 5 100 462.30 82.990 109 0.761
26 Bi-normal T -131.15 6 101 464.30 92.990 108 0.861
27 2T Normal -130.40 3 98 456.79 81.489 111 0.734
28 2T Normal T -127.55 4 99 453.09 75.786 110 0.689
29 2T Exponential Power -126.88 3 98 449.76 74.454 111 0.671
30 2T Exponential Power T -123.56 4 99 445.12 67.811 110 0.616
31 2T Logistic DR -125.34 3 98 446.67 71.370 111 0.643
32 2T Logistic DR T -123.60 4 99 445.21 67.901 110 0.617
33 2T Logistic Power Model failed to converge.
34 2T Logistic Power T Model failed to converge.
35 2T Schnute Model failed to converge.
36 2T Schnute T Model failed to converge.
37 2T Pearson -116.51 7 102 437.02 53.712 107 0.502
38 2T Pearson T -116.42 8 103 438.84 53.533 106 0.505
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Table 11.  Statistics summarizing the fit of net selectivity models to pooled catch-per-unit-effort data from species
included in the Other species group caught at the Yukon River Sonar project site from 1990 to 2003.

Model Log No. Parameters Degrees Of Scaled
Number Model Name Likelihood Model Total AIC Deviance Freedom Deviance

1 Normal -255.07 2 205 920.15 239.464 401 0.597
2 Normal T -226.61 3 206 865.23 182.542 400 0.456
3 Logistic -251.72 2 205 913.45 232.761 401 0.580
4 Logistic T -228.03 3 206 868.06 185.372 400 0.463
5 Logistic DR -236.29 2 205 882.57 201.887 401 0.503
6 Logistic DR T -226.28 3 206 864.56 181.879 400 0.455
7 Exponential Power -247.96 2 205 905.92 225.233 401 0.562
8 Exponential Power T -247.96 3 206 907.92 225.233 400 0.563
9 Gaussian-Lorentzian -248.91 3 206 909.82 227.139 400 0.568

10 Gaussian-Lorentzian T -225.40 4 207 864.81 180.121 399 0.451
11 Lognormal -236.28 3 206 884.57 201.881 400 0.505
12 Lognormal T -226.54 4 207 867.07 182.390 399 0.457
13 Logistic Power -232.13 3 206 876.26 193.573 400 0.484
14 Logistic Power T -224.81 4 207 863.62 178.936 399 0.448
15 Weibull -444.55 3 206 1301.10 618.420 400 1.546
16 Weibull T -230.07 4 207 874.13 189.447 399 0.475
17 Schnute -232.13 3 206 876.26 193.573 400 0.484
18 Schnute T -224.81 4 207 863.62 178.936 399 0.448
19 Pearson -220.98 4 207 855.97 171.281 399 0.429
20 Pearson T -220.94 5 208 857.89 171.201 398 0.430
21 Inverse Gaussian -237.40 4 207 888.81 204.126 399 0.512
22 Inverse Gaussian T -232.64 5 208 881.27 194.589 398 0.489
23 Sigmoid -222.65 4 207 859.30 174.620 399 0.438
24 Sigmoid T -222.38 5 208 860.77 174.083 398 0.437
25 Bi-normal -224.00 5 208 864.00 177.313 398 0.446
26 Bi-normal T -223.05 6 209 864.09 175.409 397 0.442
27 2T Normal -228.71 3 206 869.42 186.739 400 0.467
28 2T Normal T -225.41 4 207 864.81 180.130 399 0.451
29 2T Exponential Power -243.34 3 206 898.67 215.990 400 0.540
30 2T Exponential Power T -239.85 4 207 893.69 209.006 399 0.524
31 2T Logistic DR -224.81 3 206 861.61 178.930 400 0.447
32 2T Logistic DR T -224.22 4 207 862.43 177.750 399 0.445
33 2T Logistic Power Model failed to converge.
34 2T Logistic Power T -221.82 6 209 861.64 172.957 397 0.436
35 2T Schnute -221.81 5 208 859.63 172.945 398 0.435
36 2T Schnute T -221.69 6 209 861.37 172.686 397 0.435
37 2T Pearson -220.93 7 210 861.87 171.184 396 0.432
38 2T Pearson T -220.91 8 211 863.82 171.140 395 0.433
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Table 12.  Maximum log-likelihood values ranked within species and the median model rank across species.

Model Summer Fall Broad Humpback
Number Model Name Chinook Chum Pink Chum Coho Whitefish Whitefish Cisco Other Median

37 2T Pearson 1.5 1.5 2 1.5 1.5 2 1.5 2 2 1.5
38 2T Pearson T 1.5 1.5 1 1.5 1.5 1 1.5 1 1 1.5
20 Pearson T 3.5 5 5 3 3 4 3 3 3 3
19 Pearson 3.5 6 14 5 4 5 4 4 4 4
26 Bi-normal T 5 3 3 4 8 3 5 28 10 5
36 2T Schnute T 7 10 11 7 5 6 6 36.5 5 7
24 Sigmoid T 11 8 7 8 6 10 8 9 8 8
34 2T Logistic Power T 10 9 6 6 9 8 7 36.5 7 8
14 Logistic Power T 12 12 9.5 10 7 11 11 6 14 11
25 Bi-normal 6 4 4 9 14 13 12 28 11 11
35 2T Schnute 8 21 16 29 11 7 10 36.5 6 11
23 Sigmoid 13 25 20 23 12 12 13 11 9 13
18 Schnute T 23 11 9.5 12 17 16 15 5 14 14
32 2T Logistic DR T 14.5 14 15 11 10 14 14 16 12 14
31 2T Logistic DR 14.5 26 23 24 15 15 16 18 14 16

6 Logistic DR T 24 17 21 13 24 18 17 17 18 18
10 Gaussian-Lorentzian T 20 7 8 18.5 30 19 18 7 16 18
28 2T Normal T 26 19 18 14 16 17 20 23 17 18

4 Logistic T 29 13 12 15 32 21 19 10 21 19
12 Lognormal T 22 18 17 16 20 20 21 12 19 19
33 2T Logistic Power 9 22 19 26 13 9 9 36.5 38 19

2 Normal T 30 20 22 20 31 22 22 20 20 22
16 Weibull T 32 16 13 22 34 36 23 8 23 23
30 2T Exponential Power T 17.5 24 29 21 18 27 31 13 30 24
22 Inverse Gaussian T 25 23 31 17 19 23 26 30 26 25
13 Logistic Power 34 28.5 25.5 32 29 25.5 24.5 14.5 24.5 26
17 Schnute 33 28.5 25.5 31 26 25.5 24.5 14.5 24.5 26

9 Gaussian-Lorentzian 21 15 27 18.5 33 35 34 24 34 27
5 Logistic DR 31 27 24 30 35 33 28 19 28 28

11 Lognormal 27 31 30 33 25 28 29 26 27 28
27 2T Normal 37.5 36 28 36 28 24 27 25 22 28
29 2T Exponential Power 17.5 30 34 27 22 29 32 22 31 29
21 Inverse Gaussian 28 32 32 34 27 30 30 31 29 30

7 Exponential Power 19 34 37 28 23 31.5 36.5 33.5 32.5 33
8 Exponential Power T 16 33 38 25 21 31.5 36.5 33.5 32.5 33
3 Logistic 36 35 33 35 36 34 33 21 35 35
1 Normal 37.5 37 35 38 37 37 35 28 36 37

15 Weibull 35 38 36 37 38 38 38 32 37 37
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Table 13.  Model SD scores ranked within species and the median model rank across species.

Model Summer Fall Broad Humpback
Number Model Name Chinook Chum Pink Chum Coho Whitefish Whitefish Cisco Other Median

37 2T Pearson 1 1 1 1 1 4 3 2 36 1
38 2T Pearson T 2 2 2 2 2 5 4 3 19 2
20 Pearson T 4 5 6 3 3 2 2 1 35 3
19 Pearson 3 6 14 5 4 1 1 4 21 4
26 Bi-normal T 5 3 4 4 8 3 5 29 27 5
36 2T Schnute T 7 10 12 7 6 7 6 36.5 18 7
14 Logistic Power T 12 12 7.5 9 7 8 11 7 33 9
24 Sigmoid T 11 8 9 8 5 10 8 10 32 9
34 2T Logistic Power T 10 9 10 6 9 12 7 36.5 16.5 10
25 Bi-normal 6 4 3 10 15 13 12 28 34 12
23 Sigmoid 13 25 20 23 12 11 13 11 20 13
32 2T Logistic DR T 15 14 15 11 10 14 14 17 14.5 14

4 Logistic T 29 13 11 15 32 20 19 6 1 15
18 Schnute T 23 11 7.5 12 17 16 15 5 24.5 15

6 Logistic DR T 24 17 21 13 24 17 17 14 23 17
12 Lognormal T 22 18 16 16 20 22 22 15 2 18
28 2T Normal T 26 19 17 14 16 18 20 24 14.5 18
31 2T Logistic DR 14 26 23 24 14 15 16 18 37 18
35 2T Schnute 8 21 18 29 11 6 10 36.5 28 18
10 Gaussian-Lorentzian T 20 7 5 19 30 19 18 8 24.5 19
33 2T Logistic Power 9 22 19 26 13 9 9 36.5 29 19

2 Normal T 30 20 22 20 31 21 21 20 26 21
30 2T Exponential Power T 19 24 29 21 18 27 31 16 8 21
16 Weibull T 32 16 13 22 34 37 23 9 9 22

9 Gaussian-Lorentzian 21 15 34 18 33 36 34 23 5.5 23
22 Inverse Gaussian T 25 23 30 17 19 24 27 30 12 24
13 Logistic Power 34 28 25.5 32 29 25.5 24.5 12.5 10 25.5
17 Schnute 33 28 25.5 31 26 25.5 24.5 12.5 22 25.5
27 2T Normal 38 36 27 36 28 23 26 25 16.5 27
29 2T Exponential Power 18 30 33 27 23 29 32 22 13 27
11 Lognormal 27 31 28 33 25 28 29 27 30 28

5 Logistic DR 31 27 24 30 35 33 28 19 31 30
21 Inverse Gaussian 28 32 31 34 27 30 30 31 11 30

8 Exponential Power T 16 33 38 25 21 32 37 34 7 32
7 Exponential Power 17 34 37 28 22 31 36 33 38 33
3 Logistic 36 35 32 35 36 34 33 21 5.5 34
1 Normal 37 37 35 38 37 35 35 26 3 35

15 Weibull 35 38 36 37 38 38 38 32 4 37
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Table 14.  Model AIC scores ranked within species and the median model rank across species.

Model Summer Fall Broad Humpback
Number Model Name Chinook Chum Pink Chum Coho Whitefish Whitefish Cisco Other Median

19 Pearson 1 6 7 4 1 1 1 2 36 2
20 Pearson T 2 5 8 3 3 3 2 1 19 3
14 Logistic Power T 10 13 3.5 7 2 2 3 6 35 6
37 2T Pearson 3 1 14 1 8 15 9 4 21 8
24 Sigmoid T 11 8 9 6 4 9 4 11 27 9
26 Bi-normal T 4 3 11 5 9 10 5 29 16 9
36 2T Schnute T 7 10 17 9 7 12 10 36.5 33 10
25 Bi-normal 6 4 6 10 16 11 11 28 28 11
38 2T Pearson T 5 2 20 2 11 20 14 9 17.5 11
34 2T Logistic Power T 12 9 15 8 12 13 12 36.5 11.5 12
23 Sigmoid 13 25 21 23 6 4 7 10 32 13
32 2T Logistic DR T 17 14 10 11 5 7 13 17 20 13
18 Schnute T 24 11 3.5 12 17 16 16 5 24.5 16

4 Logistic T 29 12 1 15 32 17 18 3 24.5 17
6 Logistic DR T 23 17 16 13 24 14 17 14 23 17

12 Lognormal T 22 18 12 16 20 22 22 15 1 18
10 Gaussian-Lorentzian T 21 7 2 20 30 21 19 7 11.5 19
28 2T Normal T 26 19 13 14 15 19 21 24 2 19
31 2T Logistic DR 14 26 24 24 14 5 15 19 37 19
35 2T Schnute 8 21 19 29 10 6 8 36.5 34 19

2 Normal T 31 20 18 19 31 18 20 21 29 20
30 2T Exponential Power T 19 24 30 21 19 30 31 16 5 21
16 Weibull T 33 16 5 22 34 37 23 8 3 22
33 2T Logistic Power 9 22 22 26 13 8 6 36.5 26 22

9 Gaussian-Lorentzian 20 15 27 18 33 36 34 23 17.5 23
13 Logistic Power 34 28.5 25.5 32 29 24.5 24.5 12.5 15 25.5
17 Schnute 32 28.5 25.5 31 26 24.5 24.5 12.5 14 25.5
22 Inverse Gaussian T 27 23 32 17 22 26 27 30 22 26
29 2T Exponential Power 18 30 34 27 23 28 32 22 7 27

5 Logistic DR 30 27 23 30 35 33 28 18 10 28
27 2T Normal 38 36 28 36 27 23 26 26 30 28
11 Lognormal 25 31 29 33 25 27 29 27 31 29

8 Exponential Power T 16 33 38 25 18 31 37 34 4 31
21 Inverse Gaussian 28 32 33 34 28 32 30 31 8 31

7 Exponential Power 15 34 37 28 21 29 36 33 38 33
3 Logistic 36 35 31 35 36 34 33 20 6 34
1 Normal 37 37 35 38 37 35 35 25 9 35

15 Weibull 35 38 36 37 38 38 38 32 13 37
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Table 15.  Estimated parameters of the Pearson T net selectivity model, by species.

Parameter
Species Group    τ    σ    θ    λ    ω

Chinook Salmon 1.920358 0.236804 0.621645 -0.547099 0.031161
Summer Chum 1.958998 0.184460 0.962853 -0.398320 0.038810

Pink 1.880302 0.505761 2.076237 -0.018621 0.141585
Fall Chum 1.882127 0.218895 1.188834 -0.934505 0.027642

Coho 1.975873 0.333240 1.091830 -1.690772 0.084270
Broad 1.839759 0.204851 0.914451 -1.919453 0.118968

Humpback 1.910523 0.244936 1.172361 -1.949714 0.105534
Cisco 2.063146 0.202726 1.866034 -1.252703 0.170574
Other 2.211003 0.301054 0.833062 -2.058630 0.102486
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Figure 1.  An example of a net selectivity model with a tangling parameter. 
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Appendix A 
Net Selectivity Models 
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Notation: 
x = ratio of length (mm) to mesh perimeter (mm) 
s(x) = relative selectivity of x 
Xg = that value of x that maximizes the function g(x) 
G = the maximum value of the function g(x), i.e., G ≡ g(Xg) 
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4. Logistic T 
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8. Exponential Power T 
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Constraints: τ > 0;  σ < -1 or σ > 0;  0 ≤ ω ≤ 1 
 
 
 
9. Gaussian-Lorentzian 
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Constraints: σ > 0;  0 ≤ θ ≤ 1 
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11. Log Normal 
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14. Logistic Power T 
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Constraints: σ ≠ 0;  θ > 0;  0 ≤ ω ≤ 1 
 
 
 
15. Weibull 
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 35

16. Weibull T 
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Constraints: σ > 0;  θ > 1;  0 ≤ ω ≤ 1 
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18. Schnute T 
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Constraints: α > 0;  β < 1;  0 ≤ ω ≤ 1 
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Constraints: σ > 0;  θ > 0;  0 ≤ ω ≤ 1 
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21. Inverse Gaussian 
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Constraints: µ > 0;  λ > 0;  σ > 0;  0 ≤ ω ≤ 1 
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23. Sigmoid 
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Constraints: σ > 0;  θ > 0;  λ > 0 
 
 
 
24. Sigmoid T 
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Constraints: σ > 0;  θ > 0;  λ > 0 
 
 
 
25. Bi-normal 
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Constraints: σ1 > 0;  σ2 > 0;  α > 0 
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26. Bi-normal T 
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Constraints: σ1 > 0;  σ2 > 0;  α > 0 
 
 
 
27. 2T Normal 
 
This model is composed of two ‘tails’ of the form given in Model 1, which intersect at x = τ.   
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Constraints: σ1 > 0;  σ2 > 0 
 
All the following two-tailed (2T) models are formed similarly, from other models, so the equations of 
subsequent models will be omitted. 
 
 
 
28. 2T Normal T 
 
This model is composed of two ‘tails’ of the form given in Model 2, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
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29. 2T Exponential Power 
 
This model is composed of two ‘tails’ of the form given in Model 7, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
30. 2T Exponential Power T 
 
This model is composed of two ‘tails’ of the form given in Model 8, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
31. 2T Logistic DR 
 
This model is composed of two ‘tails’ of the form given in Model 5, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
32. 2T Logistic DR T 
 
This model is composed of two ‘tails’ of the form given in Model 6, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
33. 2T Logistic Power 
 
This model is composed of two ‘tails’ of the form given in Model 13, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
34. 2T Logistic Power T 
 
This model is composed of two ‘tails’ of the form given in Model 14, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
35. 2T Schnute 
 
This model is composed of two ‘tails’ of the form given in Model 17, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
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36. 2T Schnute T 
 
This model is composed of two ‘tails’ of the form given in Model 18, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
37. 2T Pearson 
 
This model is composed of two ‘tails’ of the form given in Model 19, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
 
 
 
38. 2T Pearson T 
 
This model is composed of two ‘tails’ of the form given in Model 20, which intersect at x = τ.  Also see the 
example given within the description of Model 27. 
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Appendix B1 
Chinook Salmon Diagnostic Plots 

Figure B1.1 to Figure B1.38 
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Figure B1.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 1. 
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Figure B1.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 2.
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Figure B1.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 3.
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Figure B1.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 4. 
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Figure B1.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 5.
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Figure B1.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 6.
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Figure B1.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 7.
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Figure B1.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 8.
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Figure B1.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 9.
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Figure B1.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 10.
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Figure B1.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 11.
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Figure B1.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 12.
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Figure B1.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 13.
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Figure B1.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 14.
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Figure B1.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 15.
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Figure B1.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 16.
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Figure B1.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 17.
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Figure B1.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 18.
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Figure B1.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 19.
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Figure B1.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 20.
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Figure B1.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 21.
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Figure B1.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 22.
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Figure B1.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 23.
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Figure B1.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 24.
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Figure B1.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 25.
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Figure B1.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 26.
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Figure B1.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 27.
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Figure B1.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 28.
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Figure B1.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 29.
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Figure B1.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 30.
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Figure B1.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 31.
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Figure B1.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 32.
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Figure B1.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 33.
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Figure B1.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 34.
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Figure B1.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 35.
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Figure B1.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 36.
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Figure B1.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 37. 
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Figure B1.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Chinook salmon data and Model 38. 
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Appendix B2 
Summer Chum Salmon Diagnostic Plots 

Figure B2.1 to Figure B2.38
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Figure B2.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 1. 
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Figure B2.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 2. 
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Figure B2.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 3.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

300 400 500 600 700 800

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 85

 
Figure B2.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 4. 
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Figure B2.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 5.
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Figure B2.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 6.
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Figure B2.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 7.
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Figure B2.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 8.
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Figure B2.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 9.
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Figure B2.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 10.
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Figure B2.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 11.
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Figure B2.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 12.
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Figure B2.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 13.
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Figure B2.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 14.
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Figure B2.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 15.
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Figure B2.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 16.
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Figure B2.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 17.
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Figure B2.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 18.
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Figure B2.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 19.
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Figure B2.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 20.
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Figure B2.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 21.
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Figure B2.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 22.
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Figure B2.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 23.
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Figure B2.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 24.
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Figure B2.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 25.
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Figure B2.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 26.
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Figure B2.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 27.
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Figure B2.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 28.
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Figure B2.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 29.
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Figure B2.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 30.
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Figure B2.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 31.
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Figure B2.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 32.
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Figure B2.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 33.
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Figure B2.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 34.
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Figure B2.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 35.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

300 400 500 600 700 800

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 117

 
Figure B2.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 36.
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Figure B2.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 37. 
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Figure B2.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); summer chum salmon data and Model 38. 
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Appendix B3 
Pink Salmon Diagnostic Plots 
Figure B3.1 to Figure B3.38 
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Figure B3.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 1. 

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

300 400 500 600

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 122

 
Figure B3.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 2.
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Figure B3.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 3.
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Figure B3.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 4. 
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Figure B3.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 5.
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Figure B3.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 6.
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Figure B3.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 7.
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Figure B3.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 8.
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Figure B3.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 9.
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Figure B3.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 10.
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Figure B3.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 11.
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Figure B3.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 12.
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Figure B3.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 13.
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Figure B3.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 14.
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Figure B3.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 15.
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Figure B3.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 16.
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Figure B3.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 17.
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Figure B3.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 18.
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Figure B3.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 19.
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Figure B3.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 20.
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Figure B3.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 21.
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Figure B3.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 22.
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Figure B3.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 23.
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Figure B3.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 24.
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Figure B3.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 25. 
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Figure B3.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 26.
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Figure B3.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 27.
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Figure B3.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 28.
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Figure B3.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 29.
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Figure B3.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 30.
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Figure B3.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 31.
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Figure B3.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 32.
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Figure B3.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 33.
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Figure B3.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 34.
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Figure B3.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 35.
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Figure B3.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 36.
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Figure B3.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 37. 
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Figure B3.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); pink salmon data and Model 38. 
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Appendix B4 
Fall Chum Salmon Diagnostic Plots 

Figure B4.1 to Figure B4.38 
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Figure B4.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 1. 
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Figure B4.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 2. 
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Figure B4.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 3.
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Figure B4.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 4. 
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Figure B4.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 5.

Ratio of Length to Mesh Perimeter

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

400 500 600 700 800 900

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 165

 
Figure B4.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 6.
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Figure B4.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 7.
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Figure B4.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 8.
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Figure B4.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 9.
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Figure B4.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 10.
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Figure B4.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 11.
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Figure B4.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 12.
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Figure B4.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 13.
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Figure B4.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 14.
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Figure B4.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 15.
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Figure B4.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 16.
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Figure B4.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 17.
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Figure B4.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 18.
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Figure B4.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 19.
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Figure B4.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 20.
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Figure B4.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 21.
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Figure B4.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 22.
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Figure B4.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 23.
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Figure B4.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 24.
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Figure B4.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 25.
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Figure B4.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 26.
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Figure B4.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 27.
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Figure B4.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 28.
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Figure B4.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 29.

Ratio of Length to Mesh Perimeter

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

400 500 600 700 800 900

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 189

 
Figure B4.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 30.
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Figure B4.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 31.
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Figure B4.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 32.
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Figure B4.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 33.
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Figure B4.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 34.
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Figure B4.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 35.
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Figure B4.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 36.
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Figure B4.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 37. 
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Figure B4.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); fall chum salmon data and Model 38. 
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Appendix B5 
Coho Salmon Diagnostic Plots 
Figure B5.1 to Figure B5.38 
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Figure B5.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 1. 
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Figure B5.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 2.
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Figure B5.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 3.
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Figure B5.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 4. 
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Figure B5.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 5.
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Figure B5.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 6.
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Figure B5.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 7.
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Figure B5.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 8.
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Figure B5.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 9.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

Negative Residuals

Length (mm)

300 400 500 600 700

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400



 208

 
Figure B5.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 10.
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Figure B5.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 11.
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Figure B5.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 12.
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Figure B5.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 13.
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Figure B5.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 14.
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Figure B5.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 15.
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Figure B5.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 16.
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Figure B5.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 17.
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Figure B5.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 18.
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Figure B5.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 19.
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Figure B5.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 20.
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Figure B5.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 21.
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Figure B5.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 22.
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Figure B5.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 23.
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Figure B5.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 24.
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Figure B5.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 25. 
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Figure B5.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 26.
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Figure B5.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 27.
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Figure B5.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 28.
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Figure B5.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 29.
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Figure B5.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 30.
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Figure B5.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 31.
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Figure B5.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 32.
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Figure B5.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 33.
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Figure B5.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 34.
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Figure B5.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 35.
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Figure B5.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 36.
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Figure B5.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 37. 
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Figure B5.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); coho salmon data and Model 38. 
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Appendix B6 
Broad Whitefish Diagnostic Plots 

Figure B6.1 to Figure B6.38 
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Figure B6.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 1. 
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Figure B6.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 2.
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Figure B6.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 3.
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Figure B6.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 4. 
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Figure B6.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 5.
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Figure B6.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 6.
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Figure B6.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 7.
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Figure B6.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 8.
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Figure B6.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 9.
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Figure B6.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 10.
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Figure B6.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 11.
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Figure B6.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 12.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

200 300 400 500 600 700 800

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 250

 
Figure B6.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 13.
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Figure B6.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 14.
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Figure B6.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 15.
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Figure B6.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 16.
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Figure B6.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 17.
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Figure B6.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 18.
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Figure B6.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 19.
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Figure B6.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 20.
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Figure B6.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 21.
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Figure B6.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 22.
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Figure B6.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 23.
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Figure B6.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 24.
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Figure B6.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 25.
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Figure B6.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 26.
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Figure B6.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 27.
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Figure B6.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 28.
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Figure B6.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 29.
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Figure B6.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 30.
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Figure B6.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 31.
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Figure B6.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 32.
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Figure B6.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 33.
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Figure B6.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 34.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

200 300 400 500 600 700 800

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 272

 
Figure B6.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 35.
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Figure B6.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 36.
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Figure B6.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 37. 
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Figure B6.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); broad whitefish data and Model 38. 
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Appendix B7 
Humpback Whitefish Diagnostic Plots 

Figure B7.1 to Figure B7.38 
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Figure B7.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 1. 
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Figure B7.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 2.
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Figure B7.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 3.
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Figure B7.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 4. 
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Figure B7.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 5.
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Figure B7.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 6.
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Figure B7.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 7.
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Figure B7.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 8.
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Figure B7.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 9.
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Figure B7.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 10.
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Figure B7.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 11.
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Figure B7.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 12.
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Figure B7.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 13.
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Figure B7.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 14.
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Figure B7.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 15.
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Figure B7.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 16.
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Figure B7.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 17.
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Figure B7.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 18.
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Figure B7.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 19.
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Figure B7.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 20.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

250 300 350 400 450 500 550 600 650

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 297

 
Figure B7.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 21.
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Figure B7.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 22.
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Figure B7.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 23.
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Figure B7.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 24.
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Figure B7.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 25.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

250 300 350 400 450 500 550 600 650

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 302

 
Figure B7.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 26.
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Figure B7.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 27.
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Figure B7.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 28.
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Figure B7.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 29.
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Figure B7.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 30.
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Figure B7.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 31.
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Figure B7.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 32.
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Figure B7.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 33.
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Figure B7.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 34.
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Figure B7.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 35.
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Figure B7.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 36.
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Figure B7.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 37. 
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Figure B7.38. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); humpback whitefish data and Model 38. 
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Appendix B8 
Cisco Diagnostic Plots 

Figure B8.1 to Figure B8.34 
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Figure B8.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 1. 
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Figure B8.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 2.
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Figure B8.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 3.
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Figure B8.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 4. 
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Figure B8.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 5.
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Figure B8.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 6.
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Figure B8.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 7.
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Figure B8.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 8.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

250 300 350 400 450 500 550

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 324

 
Figure B8.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 9.
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Figure B8.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 10.
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Figure B8.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 11.
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Figure B8.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 12.
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Figure B8.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 13.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

250 300 350 400 450 500 550

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 329

 
Figure B8.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 14.
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Figure B8.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 15.
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Figure B8.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 16.
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Figure B8.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 17.
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Figure B8.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 18.
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Figure B8.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 19.
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Figure B8.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 20.
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Figure B8.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 21.
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Figure B8.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 22.
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Figure B8.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 23.
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Figure B8.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 24.
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Figure B8.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 25.
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Figure B8.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 26.
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Figure B8.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 27.
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Figure B8.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 28.
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Figure B8.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 29.
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Figure B8.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 30.
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Figure B8.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 31.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

250 300 350 400 450 500 550

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 347

 
Figure B8.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 32.

Ratio of Length to Mesh Perimeter

0.5 1.0 1.5 2.0 2.5 3.0 3.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

250 300 350 400 450 500 550

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 348

 
Figure B8.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 37.
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Figure B8.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); cisco data and Model 38. 
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Appendix B9 
Other Species Group Diagnostic Plots 

Figure B9.1 to Figure B9.36 
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Figure B9.1. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 1. 
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Figure B9.2. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 2.
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Figure B9.3. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 3.
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Figure B9.4. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 4. 
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Figure B9.5. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 5.
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Figure B9.6. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 6.
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Figure B9.7. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 7.
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Figure B9.8. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 8.
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Figure B9.9. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 9.
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Figure B9.10. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 10.
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Figure B9.11. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 11.
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Figure B9.12. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 12.
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Figure B9.13. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 13.
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Figure B9.14. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 14.

Ratio of Length to Mesh Perimeter

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

100 200 300 400 500 600 700 800 900 1000 1100

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 365

 
Figure B9.15. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 15.
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Figure B9.16. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 16.
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Figure B9.17. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 17.
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Figure B9.18. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 18.
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Figure B9.19. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 19.
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Figure B9.20. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 20.

Ratio of Length to Mesh Perimeter

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

100 200 300 400 500 600 700 800 900 1000 1100

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 371

 
Figure B9.21. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 21.
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Figure B9.22. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 22.

Ratio of Length to Mesh Perimeter

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

100 200 300 400 500 600 700 800 900 1000 1100

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 373

 
Figure B9.23. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 23.
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Figure B9.24. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 24.
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Figure B9.25. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 25.
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Figure B9.26. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 26.
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Figure B9.27. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 27.
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Figure B9.28. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 28.
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Figure B9.29. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 29.
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Figure B9.30. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 30.
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Figure B9.31. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 31.
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Figure B9.32. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 32. 
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Figure B9.33. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 34. 
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Figure B9.34. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 35.
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Figure B9.35. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 36.
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Figure B9.36. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 37. 

Ratio of Length to Mesh Perimeter

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

R
el

at
iv

e 
Se

le
ct

iv
ity

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

Positive Residuals

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450

Negative Residuals

Length (mm)

100 200 300 400 500 600 700 800 900 1000 1100

M
es

h 
Pe

rim
et

er
 (m

m
)

125

150

175

200

225

250

275

300

325

350

375

400

425

450



 387

 
Figure B9.37. Plots of CPUE data scaled to a net selectivity model (top) and CPUE 
residuals (bottom); Other species group data and Model 38. 
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