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Appendix D. Parameter estimates and AIC, values for model fits. Table D1 shows scaling parameters and Table D2

shows constants and variances.

Table D1. Maximum-likelihood estimates of the historical survivorship and birth rate relative to pre-decline
levels. The models analyze the period 1976 to 2005. Vital rates are allowed to change as follows. The pre-
decline period with vital rates fixed at pre-decline estimate is 1976 to 1982. Next come a series of time periods
during which the vital rates are allowed to scale independently to a new value for the entire time period. The first

time period, t; to (t,-1), is the same across all models: 1983 to 1987. The second time period is varied across
models: 1988 to (t3-1). The third time period also varies across models: t; to (f4-1). If present in the model, the
fourth time period is t4 to (t5-1). The first column gives the ty, t,, t3, t4, and t5 values that define the time periods.

The Leslie matrix used in the model is given in the second column (The Leslie matrices are described in Appendix
C). The number of free parameters, K in the fourth column, is the number of scaling factors, 3, times the number

of time periods, 3 to 4, plus 3 constants, p;, P,, P3, and the 3 variances in the likelihood function. The
remaining columns show the scaling factors for the vital rates in each time period. pj is the scaling factor

for juvenile survivorship in time period k. Juvenile survivorship in time period K is (pre-decline juvenile

survivorship) X pj . Pak is the scaling factor for adult survivorship in time period K. Py is the scaling factor for

birth rate in time period k. The table is provided as a tab delimited text file in the supplement. Back to top

t, &, 3, 1ty & Leslie  AAIC, K P1 P2 P3 P4 Pr,1 Pr.2 Pr3 Pt 4 Pa1 Pa2 Pa3 Paa
matrix

83 88 97 06 HFYS 5.454 15 0.436 0.877 1.241 - 0.908 0.841 0.813 0.879 0.921 0.963

83 88 97 06 Y 7.884 15 0.421 0.882 1.267 - 0.891 0.846 0.809 0.89 0.913 0.957

83 88 97 06 CP 15.133 15 0.443 0.93 1.311 - 0.924 0.873 0.83 0.872 0.892 0.952

83 88 97 06 WT 49 15 0.506 0.928 1.25 - 0.931 0.86 0.813 0.863 0.902 0.965
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83 88 93 99 06 HFYS 15.595 18 0409 0.705  0.691 1.013  0.865 0.738  0.703 0.663  0.901 0.939 1.007 1.075
83 88 93 99 06 Y 20.396 18 0.55 0867  0.937 1.266  0.909 086 0792  0.752  0.879 0.89 0939  0.992
83 88 93 99 06 CP 22.458 18 0597 0916  0.964 1.311 0943 0904 0.827 0.778 0.862  0.866  0.927  0.983
83 88 93 99 06 WT 21.272 18 0574 0.828  0.964 1.25 093 0838 0786 0.746  0.865 0.894  0.942 1
Table D2. Maximum-likelihood estimates of the constants and variances for each model. p; translates to the
expected average number of pre-decline female pups in the CGOA. p, is the scaling factor that translates the
nonpup trend count into the total (unobserved) number of nonpup females in the population: (1/p,) X nonpup
trend count = total number (unobserved) of nonpup females. p; is the scaling factor for the juvenile-fraction
metric. See text for a full explanation of the constants. The model fit with lowest AAIC, is shown in bold font.
The table is provided as a tab delimited text file in the supplement. Back to top
o2 o2

P1 62 nonpup pup JT
t, b, t3, ty, ts Leslie matrix ~ AAIC, 21000 o)) P3 %1000 %1000 <1000
83 88 97 06 HFYS 5.454 10.016 0.436 0.359 3.097 0.914 2.761
83 88 97 06 Y 7.884 10.004 0.453 0.368 3.121 0.892 3.555
83 88 97 06 Cp 15.133 10.016 0.474 0.379 3.662 1.183 3.68
83 88 97 06 WT 4.9 10.029 0.424 0.37 3.659 0.794 2.521
83 88 98 06 HFYS 7.148 10.026 0.433 0.359 4.362 0.811 2.392
83 88 98 06 Y 10.631 10.013 0.454 0.369 4.744 0.749 3.254
83 88 98 06 CP 17.332 10.018 0.475 0.405 5.575 0.955 3.431
83 88 98 06 WT 10.993 9.996 0.429 0.377 5.66 0.873 2.227
83 88 99 06 HFYS 12.193 10.007 0.438 0.347 5.497 0.8 2.81
83 88 99 06 Y 17.131 10.000 0.458 0.396 6.719 0.847 3.15
83 88 99 06 CpP 22.312 10.008 0.477 0.387 7.452 0.891 4.023
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