Appendix A9. ADAPT Virtual Population Analysis

Catch at Age and Indices

Initial runs of ADAPT for the 2007 assessment used a combination of 62 age-specific and
age aggregated fishery independent and fishery dependent indices under TOR 1 and 2. Model
results indicated a significant increase in fishing mortality among 9-11 year old fish in the
terminal year. The increases, particularly at age 10 from which increased from 0.5 in 2005 to 2.2
in 2006, were unrealistic and further evaluation of the chosen indices was warranted (Figure 1).
Residual plots (Figure 2) showed systematic trends in residuals for some survey indices and
suggests that the MD spawning stock indices for ages 3 to 9, the New York haul seine index for
combined ages 9 tol3, the CT trawl index and the DE trawl index should be removed from the
updated analysis. Similarly, fishery dependent indices from MA commercial CPUE, MRFSS and
CT recreational CPUE were also removed (the MA commercial indices failure to track strong
year classes which provided additional justification for exclusion from analysis).

Model Configuration

The remaining 34 indices were used in the final run of ADAPT. Indices included the MD
SSB index for ages 10-13+, NY Ocean Haul seine ages 3-8, NEFSC aggregated for ages 2-9,
young-of-year (age 0) in Maryland, Virginia, New York and New Jersey, age 1 index for
Maryland and Long Island, New York, DE spawning stock for ages 2-9, and aggregated for 10-
13, and the NJ trawl index for ages 2-8 and aggregated for 9-13. The ADAPT run used the
following input options: full F in terminal year was calculated using an averaging method; F at
oldest true age for all years, including terminal year was calculated using Heincke’s method and
ages 8 through 11 were used to calculate the oldest true age. Plus group abundance was
calculated using the backward method and the model assumed a flat topped partial recruitment.
Natural mortality was fixed at M=0.15. In past assessments, an iterative re-weighting of the
survey indices was applied to the model. Generally the result was an improvement in the CVs at
age and the overall standard deviation. In the current model configuration, the CVs and standard
deviation was better without re-weighting. Consequently the re-weighting is turned off and all
indices given equal weighting.

Partial Recruitment Vector

A flat top partial recruitment vector was assumed for the ADAPT model. Initial PR
values were calculated using the three year geometric mean fishing mortality for each age from
the previous ADAPT model scaled to the highest value of F among all ages.

Bootstrap

The model was bootstrapped 1000 times to produce a distribution of F, SSB and
abundance in the terminal year.
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ADAPT Results

Tuning Indices
Plots of observed and predicted indices (Figure 3) and the residuals (Figure 4) for the 34
remaining indices suggested better fit with this model configuration.

Fishing Mortality

The 2006 average fishing mortality rate (F) for fully recruited ages 8 through 11 equaled
0.34 and was above the current target (0.30)(Table 1 and 2). This represents a decrease in F on
fully recruited ages from that reported for 2003 (reported as F = 0.62 in 2004, SBSASC 2004).
This may reflect the shift in model indices and a reduced in the retrospective effect on terminal
year F. The 2003 value of F in the current run was 0.19. Fishing mortality in 2006 on ages 3-8,
which are generally targeted in producer areas, was F = (.15 (Table 2). Among the individual
age groups, the highest value of F (0.46) was estimated for 9 year old fish (1997 year class)
(Table 1). Estimates of age 8-11 F increased from 0.27 in 2005 to 0.34 in 2006 (Table 2).
Bootstrap estimates of age 8-11 F, based on 1000 iterations, are presented in Figure 5; the
distribution of Fs was characterized by a highly skewed distribution with values to 1.32.

Population Abundance (January 1)

Striped bass abundance increased steadily from 1982 through 1997 when it reached a
level around 70 million fish (Table 3). Total abundance declined to 60 million fish in 2000,
increased to 78 million fish in 2004 and has since declined to 61 million in 2007. The 2001 and
2003 cohort remained strong in 2007 and exceeded the size of the strong 1993 and 1996 year
classes. Estimates of abundance obtained this year were higher than those reported in 2004
(SBSAC 2004). Bootstrap estimates for abundance at age are presented in Figure 6; the total
abundance estimates followed near- normal distribution.

Abundance of striped bass age 8+ increased steadily from 1982 through 2004 to 5.6
million fish. It has since decreased to a 1 Jan 2007 estimate 6.1 million fish (Table 3).

Spawning Stock Biomass

Female spawning stock biomass (SSB) grew steadily from 1982 through 2002 when it
peaked at about 36.7 thousand metric tons (Table 4). Female SSB has declined since then and
was estimated at 29.8 thousand metric tons in 2006, assuming 1:1 male- female ratio. The
estimated SSB remained above the threshold level of 1995. Bootstrap estimates for SSB are
presented in Figure 7; the SSB estimates followed a near- normal distribution.

Retrospective Patterns

A retrospective analysis was conducted on the VPA results extending back to 2000 in
order to determine trends in estimation of F, total abundance, female SSB and recruitment in the
terminal year. The analysis revealed that average fishing mortality estimates for ages 8-11 were
overestimated in 2000 but improved significantly in subsequent years (Figure 8). The terminal
year estimate for 2005 was 0.28 compared to the 2005 estimate in the 2006 model of 0.27. There
was limited bias in terminal year estimates of total abundance, recruitment or female SSB
(Figure 8) which were all underestimated.
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Sensitivity Runs

Natural mortality was changed to 1.0, 0.5, and 0.35 for ages 1, 2 and 3 respectively to
determine the sensitivity to age specific values. As expected, the increase in M at age increased
the estimates of population abundance for the corresponding ages.

Additional Estimates
Estimates of total and catch biomass are given in Tables 5 and 6.

Sources of Uncertainty

The ADAPT VPA abundance indices used this year’s analysis were improved through a
reasoned and objective evaluation process described in ASMFC 2004. The review reduced the
number of indices and the number of indices at age, especially for fish age eight and older. This
year’s ADAPT VPA analysis was highly sensitive to the selection of indices, especially to those
for the older ages. As the striped bass population abundance increased beginning in 1982, the
indices produced a strong signal of trend. However, as abundance peaked and fluctuated around
the recent level, the trends are less evident in the indices, as used by this model. There is clearly
a need to develop additional fishery independent indices of abundance for older fish in the fished
subset of the population.

ADAPT Summary

The striped bass population remains at high level of abundance due, in part, to strong
incoming cohorts. The fully exploited population abundance (age 8+) has decreased since 2004,
but remains above the abundance in 2000. Average fishing mortality for fully recruited ages (8-
11) in 2006 was estimated at 0.35. The F estimate for 2003 was 0.19 which is much lower than
the F for the same year (0.62) estimated in the 2004 assessment (SBSASC 2004). However, this
difference is due primarily to the selection of tuning indices and the presence of a retrospective
problem in the previous model. The 2006 fully recruited fishing mortality estimate is above the
target of 0.3. However, the bootstrap distribution of F and suggests that the mean is not the
appropriate metric and true F is likely less than 0.3. Spawning stock biomass has decreased from
levels in 2002 but remains well above the 1995 threshold level.
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Table 2. Average fishing mortality for ages 8-11 estimated in ADAPT model.

8-11
Awrage Fwtdby 3-8
Year F N average F
1982 0.54 0.45 0.35
1983 0.35 0.20 0.31
1984 0.11 0.09 0.23
1985 0.16 0.20 0.21
1986 0.21 0.23 0.15
1987 0.09 0.10 0.06
1988 0.20 0.20 0.10
1989 0.11 0.11 0.07
1990 0.15 0.13 0.11
1991 0.21 0.19 0.10
1992 0.14 0.12 0.07
1993 0.21 0.17 0.08
1994 0.20 0.16 0.09
1995 0.23 0.21 0.12
1996 0.19 0.18 0.14
1997 0.27 0.29 0.17
1998 0.23 0.21 0.12
1999 0.24 0.20 0.11
2000 0.15 0.15 0.14
2001 0.16 0.17 0.13
2002 0.20 0.19 0.11
2003 0.19 0.18 0.15
2004 0.26 0.24 0.16
2005 0.27 0.26 0.17
2006 0.34 0.32 0.15
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Figure 8. Retrospective plot of average fishing mortality and total stock abundance from ADAPT
model using reduced suite of indices
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Figure 8 continued.
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