




































Red Snapper Projections VI—Revised

Issued: 29 May 2009

Revised: 23 July 2009

Revision notes: This report was issued originally on 19 May 2009, in response to informal requests. In a
memorandum dated 10 July 2009, from Dr. Crabtree to Dr. Ponwith, the projections were formally requested.
This revision has the same analyses as the original, but includes tables of output.

1 Description of projections

The 2008 recreational landings of red snapper in the U.S. South Atlantic were much higher than have been
observed in recent years, and the 2008 commercial landings were on the high end of their recent range.
Preliminary reports of 2009 landings also indicate higher than typical values. The majority of fish being landed
are near the legal limit of 20 inches. This suggests that the high landings are being driven by a particularly
strong year-class entering the fishery. This document examines effects of such a strong year-class on recovery
projections.

The estimated selectivity curve of the general recreational fishery indicates that fish are nearly fully selected by
age 3. Average growth of red snapper suggests that age-3 fish would be near the legal size limit (Fig. 5.1). This
suggests that the pulse of red snapper entering the fishery in 2008 were age-3, or equivalently, were recruited
to the population in 2006 as age-1 fish. To examine effects of such a pulse on projections, the 2006 year-class
was inflated to one of three levels, corresponding to 50%, 100%, and 150% of the maximum recruitment event
observed in the assessment over the years 1974–2006. This maximum recruitment event occurred in 1984
and was about 753,000 age-1 fish. The assessment-estimated value for 2006 was approximately 280,000 age-
1 fish, and thus the three values used in these projections—∼ 376,000, ∼ 753,000, and ∼ 1,129,000—are
labelled as high, very high, and extremely high, respectively. Results are compared graphically to those of
earlier projections that used the assessment-estimated value.

For each of the three levels of 2006 recruitment, two levels of fishing rate were considered: F = Fcurrent and
F = 0.75F40%. These new projections are labeled:

• Scenario P1: F = Fcurrent, high 2006 recruitment (50% the observed maximum)

• Scenario P2: F = Fcurrent, very high 2006 recruitment (100% the observed maximum)

• Scenario P3: F = Fcurrent, extremely high 2006 recruitment (150% the observed maximum)

• Scenario P4: F = 0.75F40%, high 2006 recruitment

• Scenario P5: F = 0.75F40%, very high 2006 recruitment

• Scenario P6: F = 0.75F40%, extremely high 2006 recruitment

Projected fishing mortality rates in 2007–2009, prior to new management, assumed the regression levels used
in the report titled, Red Snapper Projections V. These rates do not reflect any increase in fishing effort that
may be associated with the very high landings reported by MRFSS in 2008. If effort has actually increased
along with the high landings, these projections could be considered overly optimistic in terms of spawning
biomass, recruitment, and landing in subsequent years.
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2 Results

In scenarios with fishing at the current level, an unusually strong year class in 2006 was projected to boost
spawning biomass, recruits, and landings, relative to estimates from the base projections (Tables 4.1–4.3,
Figure 5.2). Over time, expected values were projected to converge back to the current low levels, as the
strong year class disappeared from the population. In scenarios with fishing at 0.75F40%, an unusually strong
year class in 2006 was projected to have little effect on the trajectory of stock recovery (Tables 4.4–4.6, Figure
5.3). In both fishing scenarios, the 2006 recruitment class affected short-term transient dynamics, but not the
long-term trends.

3 Comments on Projections

Projections should be interpreted in light of the model assumptions and key aspects of the data. Some major
considerations are the following:

• These projections reflect a belief that the 2006 year-class was strong. However, the recruitment values
applied are based on guesswork. Thus, results of these projections should be interpretted in a qualitative
light.

• Initial abundance at age of the projections, other than 2006 age-1 recruits, were based on estimates from
the last year of the assessment. If those estimates are inaccurate, rebuilding will likely be affected.

• The 2008 recreational landings reported by MRFSS indicate very high levels of landings, which could be
due to a very strong 2006 year-class, as explored in these projections. The high landings could also be
due, at least in part, to increased fishing effort, which is not accounted for here. If effort has actually
increased along with the high landings, these projections could be considered overly optimistic in terms
of spawning biomass, recruitment, and landing in subsequent years.

• Fisheries were assumed to continue fishing at their estimated current proportions of total effort, using
the estimated current selectivity patterns. New management regulations that alter those proportions or
selectivities would likely affect rebuilding.

• The projections assumed no change in the selectivity applied to discards. As recovery generally begins
with the smallest size classes, management action may be needed to meet that assumption.

• The projections assumed that the estimated spawner-recruit relationship applies in the future and that
past residuals represent future uncertainty in recruitment. If changes in environmental or ecological
conditions affect recruitment or life-history characteristics, rebuilding may be affected.

• The projections used a spawner-recruit relationship with steepness of h = 0.95, the value estimated
in the assessment but with considerable uncertainty. Such a high value implies that the stock, at its
currently low abundance, spawns nearly as many recruits as it would at high abundance. That is, pro-
ductivity is nearly independent of spawning biomass. If productivity depends on spawning biomass,
stock recovery would take longer than projected.
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4 Tables

Table 4.1. Red snapper: Projection results under scenario P1—fishing mortality rate F = Fcurrent, with high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 215 286 472 472 105 182 115
2008 1.22 0 222 331 595 1066 129 212 137
2009 0.974 0 177 337 443 1509 98 161 112
2010 0.974 0 198 297 454 1963 102 176 113
2011 0.974 0 202 317 468 2431 103 170 111
2012 0.974 0 204 320 475 2906 104 169 112
2013 0.974 0 207 322 479 3386 105 173 114
2014 0.974 0 209 324 485 3871 106 175 115
2015 0.974 0 211 326 490 4361 107 176 116
2016 0.974 0 213 328 494 4855 108 177 116
2017 0.974 0 215 329 498 5353 109 178 117
2018 0.974 0 216 331 502 5855 109 179 117
2019 0.974 0 217 332 504 6359 110 179 118
2020 0.974 0 218 333 507 6866 110 180 118
2021 0.974 0 219 334 509 7376 111 180 119
2022 0.974 0 220 334 511 7887 111 181 119
2023 0.974 0 220 335 513 8400 111 181 119
2024 0.974 0 221 336 514 8914 112 182 119
2025 0.974 0 222 336 516 9429 112 182 120
2026 0.974 0 222 337 517 9946 112 182 120
2027 0.974 0 222 337 518 10,464 112 183 120
2028 0.974 0 223 337 518 10,982 112 183 120
2029 0.974 0 223 337 519 11,501 112 183 120
2030 0.974 0 223 338 520 12,021 113 183 120
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Table 4.2. Red snapper: Projection results under scenario P2—fishing mortality rate F = Fcurrent, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.974 0 242 339 563 2442 122 199 129
2011 0.974 0 240 352 560 3001 120 193 125
2012 0.974 0 237 351 555 3557 119 189 125
2013 0.974 0 235 349 549 4105 118 190 125
2014 0.974 0 234 347 545 4651 117 189 124
2015 0.974 0 232 346 542 5193 117 189 124
2016 0.974 0 231 345 540 5733 116 188 123
2017 0.974 0 230 344 537 6270 116 187 123
2018 0.974 0 230 344 536 6806 115 187 123
2019 0.974 0 229 343 534 7340 115 186 122
2020 0.974 0 228 342 533 7872 115 186 122
2021 0.974 0 228 342 531 8403 115 186 122
2022 0.974 0 228 342 530 8934 114 186 122
2023 0.974 0 227 341 529 9463 114 185 122
2024 0.974 0 227 341 529 9992 114 185 122
2025 0.974 0 227 341 528 10,519 114 185 121
2026 0.974 0 226 341 527 11,047 114 185 121
2027 0.974 0 226 340 527 11,574 114 185 121
2028 0.974 0 226 340 526 12,100 114 185 121
2029 0.974 0 226 340 526 12,626 114 185 121
2030 0.974 0 226 340 526 13,152 114 184 121

4



Table 4.3. Red snapper: Projection results under scenario P3—fishing mortality rate F = Fcurrent, with extremely
high 2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching
SSBF40% , SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or
fish), Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, esti-
mated proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676
lb, and DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 309 286 610 610 183 402 240
2008 1.22 0 358 396 923 1533 218 382 193
2009 0.974 0 271 421 714 2247 149 188 135
2010 0.974 0 283 372 668 2915 139 217 141
2011 0.974 0 274 380 644 3559 134 211 136
2012 0.974 0 265 374 625 4185 131 205 134
2013 0.974 0 259 369 608 4792 128 204 133
2014 0.974 0 254 364 595 5387 126 201 131
2015 0.974 0 249 361 584 5972 124 198 129
2016 0.974 0 246 358 575 6547 122 196 128
2017 0.974 0 243 355 568 7115 121 194 127
2018 0.974 0 240 353 561 7676 120 193 126
2019 0.974 0 238 351 556 8232 119 192 126
2020 0.974 0 236 349 551 8784 118 191 125
2021 0.974 0 235 348 548 9331 118 190 124
2022 0.974 0 233 347 544 9875 117 189 124
2023 0.974 0 232 346 541 10,417 116 188 123
2024 0.974 0 231 345 539 10,956 116 188 123
2025 0.974 0 230 344 537 11,492 116 187 123
2026 0.974 0 229 343 535 12,027 115 187 122
2027 0.974 0 229 343 533 12,561 115 186 122
2028 0.974 0 228 342 532 13,093 115 186 122
2029 0.974 0 228 342 531 13,623 115 186 122
2030 0.974 0 227 341 530 14,153 114 186 122
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Table 4.4. Red snapper: Projection results under scenario P4—fishing mortality rate F = 75%F40%, with high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 215 286 472 472 105 182 115
2008 1.22 0 222 331 595 1066 129 212 137
2009 0.974 0 177 337 443 1509 98 161 112
2010 0.078 0 198 297 47 1556 11 18 11
2011 0.078 0 437 317 83 1639 17 23 13
2012 0.078 0 663 455 131 1770 23 26 15
2013 0.078 0 944 519 190 1959 31 32 19
2014 0.078 0 1289 565 261 2220 40 39 22
2015 0.078 0 1693 599 347 2567 50 44 24
2016 0.078 0 2143 623 444 3012 60 47 26
2017 0.078 0 2625 640 548 3560 69 49 27
2018 0.078 0 3125 652 656 4216 78 51 27
2019 0.078 0 3629 661 766 4982 86 52 28
2020 0.078 0 4127 668 874 5856 94 53 28
2021 0.078 0.01 4610 674 978 6834 101 53 29
2022 0.078 0.01 5073 678 1078 7912 107 54 29
2023 0.078 0.03 5510 681 1172 9084 113 54 29
2024 0.078 0.06 5920 683 1260 10,344 118 55 29
2025 0.078 0.09 6300 685 1342 11,685 122 55 29
2026 0.078 0.14 6651 687 1417 13,103 126 55 29
2027 0.078 0.19 6972 688 1486 14,589 130 55 29
2028 0.078 0.25 7266 690 1549 16,138 133 55 29
2029 0.078 0.33 7533 690 1606 17,744 136 55 29
2030 0.078 0.39 7774 691 1658 19,403 139 55 30
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Table 4.5. Red snapper: Projection results under scenario P5—fishing mortality rate F = 75%F40%, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.078 0 242 339 59 1937 13 20 12
2011 0.078 0 520 352 99 2036 19 26 14
2012 0.078 0 776 483 154 2190 27 29 17
2013 0.078 0 1086 541 219 2410 35 34 20
2014 0.078 0 1458 581 297 2706 44 41 23
2015 0.078 0 1884 610 388 3094 54 45 25
2016 0.078 0 2349 631 489 3583 64 48 26
2017 0.078 0 2840 646 595 4178 73 50 27
2018 0.078 0 3343 657 704 4882 82 51 28
2019 0.078 0 3845 665 812 5694 90 52 28
2020 0.078 0 4338 671 919 6613 97 53 28
2021 0.078 0.01 4813 675 1022 7635 104 54 29
2022 0.078 0.02 5265 679 1119 8754 110 54 29
2023 0.078 0.04 5690 682 1211 9965 115 54 29
2024 0.078 0.07 6087 684 1296 11,261 120 55 29
2025 0.078 0.11 6455 686 1375 12,636 124 55 29
2026 0.078 0.16 6793 688 1448 14,084 128 55 29
2027 0.078 0.21 7102 689 1514 15,598 131 55 29
2028 0.078 0.28 7384 690 1575 17,172 135 55 29
2029 0.078 0.36 7640 691 1629 18,802 137 55 29
2030 0.078 0.42 7871 692 1679 20,481 140 55 30
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Table 4.6. Red snapper: Projection results under scenario P6—fishing mortality rate F = 75%F40%, with extremely
high 2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching
SSBF40% , SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or
fish), Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, esti-
mated proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676
lb, and DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 309 286 610 610 183 402 240
2008 1.22 0 358 396 923 1533 218 382 193
2009 0.974 0 271 421 714 2247 149 188 135
2010 0.078 0 283 372 70 2316 14 22 14
2011 0.078 0 596 380 114 2430 22 29 16
2012 0.078 0 875 504 175 2605 30 31 18
2013 0.078 0 1209 556 245 2850 38 36 21
2014 0.078 0 1601 592 328 3178 48 43 24
2015 0.078 0 2042 618 422 3600 57 46 25
2016 0.078 0 2518 637 525 4125 67 49 26
2017 0.078 0 3014 650 633 4758 76 50 27
2018 0.078 0 3518 660 742 5500 85 52 28
2019 0.078 0 4018 667 850 6349 92 53 28
2020 0.078 0 4505 673 955 7305 99 53 29
2021 0.078 0.01 4973 677 1056 8361 106 54 29
2022 0.078 0.02 5416 680 1152 9513 112 54 29
2023 0.078 0.05 5831 683 1241 10,754 117 54 29
2024 0.078 0.08 6218 685 1324 12,078 121 55 29
2025 0.078 0.13 6575 687 1401 13,479 125 55 29
2026 0.078 0.18 6903 688 1471 14,950 129 55 29
2027 0.078 0.24 7203 689 1536 16,486 133 55 29
2028 0.078 0.31 7476 690 1594 18,080 136 55 29
2029 0.078 0.38 7723 691 1647 19,727 138 55 30
2030 0.078 0.44 7946 692 1695 21,423 141 55 30
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Figure 5.1. Average length at age (solid line) with plus/minus two standard deviations (dashed lines).
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Figure 5.2. Projection results under scenarios with fishing mortality rate fixed at F = Fcurrent. For reference, the
proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of about
2.3 million lb.
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Figure 5.3. Projection results under scenarios with fishing mortality rate fixed at F = 0.75F40%. For reference,
the proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of
about 2.3 million lb.
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Red Snapper Projections VII

31 July 2009

1 Introduction

Projections of red snapper in the U.S. South Atlantic were completed as part of SEDAR-15 and were described
in the SEDAR-15 assessment report. Following the SEDAR-15 Review Workshop, those projections were revised
according to an SAFMC memorandum (dated August 12, 2008) from Bob Mahood to Dr. Bonnie Ponwith; the
revised projections were described in the SEDAR-15 “Addenda and updates.” Additional projections were
computed for consideration of the SAFMC SSC at their December, 2008 meeting, as described in a report titled
“Red snapper: Estimation of biomass benchmarks and projections.” During that meeting, the SSC requested
more projections, which were computed and described in a follow-up report to the SSC titled, “Red Snapper
Projections: the SSC Alternative (1 December 2008).”

A SERO memorandum (dated February 13, 2009), from Dr. Roy Crabtree to Dr. Bonnie Ponwith, requested
additional red snapper projections. Those projections were described in the report titled, “Red Snapper Pro-
jections V”. Following that report, the Council requested an additional projection, which was described in “Red
Snapper Projections V – Addendum”. In preparation for the June 2009 Council meeting, further projections
were run to explore the potential effects of strong recruitment in 2006. Those projections were described in
“Red Snapper Projections VI.”

A SERO memorandum (dated July 10, 2009), from Dr. Roy Crabtree to Dr. Bonnie Ponwith, requested more
red snapper projections. This report, along with the report titled, “Red Snapper Projections VI—Revised,”
documents these projections. A synopsis of the request follows:

1. New constant fishing mortality projections similar to those provided on March 9, 2009, which incorpo-
rates high recruitment that appears to have occurred in 2005 or 2006

2. An additional constant fishing mortality projection that would rebuild the stock in 35 years, which is the
maximum allowable rebuilding time

3. A suite of projections using F30%

4. Provide the value of the yield at F45%

Item one regarding high recent recruitment is described in a companion report, titled “Red Snapper Projections
VI—Revised.” Items two through four are covered in this report.

To accomplish the fourth item, biomass benchmarks associated with F45% were computed through long-term,
deterministic projections with bias correction, as was done with F30% and F40%. Similar long-term projections
were run to compute the yield associated with 65%, 75%, and 85% of F45%. Benchmarks are shown in Table 5.1.
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2 Projection scenarios

To accomplish the second and third items, several projection scenarios with constant F were considered:

• Scenario A: F = Frebuild, defined as the maximum F that allows rebuilding by the start of 2045

• Scenario B: F = 65%F30%

• Scenario C: F = 75%F30%

• Scenario D: F = 85%F30%

• Scenario E: F = F30%

Methods are described more fully in “Red Snapper Projections V.”

3 Projection Results

Results of projections with F = Frebuild are tabulated in Table 5.2 and are presented graphically in Fig. 6.1. The
maximum F that allowed rebuilding was Frebuild = 0.1.

Results of the projections associated with F30% are tabulated in Table 5.3–5.6, and are presented graphically in
Figs. 6.2–6.5.

4 Comments on Projections

Projections should be interpreted in light of the model assumptions and key aspects of the data. Some major
considerations are the following:

• Initial abundance at age of the projections were based on estimates from the last year of the assessment.
If those estimates are inaccurate, rebuilding will likely be affected.

• Fisheries were assumed to continue fishing at their estimated current proportions of total effort, using
the estimated current selectivity patterns. New management regulations that alter those proportions or
selectivities would likely affect rebuilding.

• The projections assumed no change in the selectivity applied to discards. As recovery generally begins
with the smallest size classes, management action may be needed to meet that assumption.

• The projections assumed that the estimated spawner-recruit relationship applies in the future and that
past residuals represent future uncertainty in recruitment. If changes in environmental or ecological
conditions affect recruitment or life-history characteristics, rebuilding may be affected.

• The projections used a spawner-recruit relationship with steepness of h = 0.95, the value estimated
in the assessment but with considerable uncertainty. Such a high value implies that the stock, at its
currently low abundance, spawns nearly as many recruits as it would at high abundance. That is, pro-
ductivity is nearly independent of spawning biomass. If productivity depends on spawning biomass,
stock recovery would take longer than projected.
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5 Tables

Table 5.1. Estimated status indicators, benchmarks, and related quantities, conditional on estimated current se-
lectivities averaged across fisheries. Values are MSY-based proxies associated with F40%, the recommended proxy
for FMSY, and also F35% and F30%. Biomass-based and number-based quantities were computed as equilibrium
values from projections with fishing rate F30%, F40%, or F45% (or X% of those rates), as indicated. Estimates of
yield (Y ) do not include discard mortalities (D). The MSST is defined by MSST = (1 −M)SSBMSY, with constant
M = 0.078.

Quantity Units F45% Proxy F40% Proxy F30% Proxy

FMSY y−1 0.088 0.104 0.148
SSBMSY mt 9120.6 8102.5 6025.1
DMSY 1000 fish 33 39 54
Recruits at FMSY 1000 fish 695 693 686
Y at 65% FMSY 1000 lb 1833 1984 2257
Y at 75% FMSY 1000 lb 1963 2104 2338
Y at 85% FMSY 1000 lb 2070 2199 2391
Y at FMSY 1000 lb 2196 2304 2431

MSST mt 8409.2 7470.5 5555.1
F2006/FMSY – 9.06 7.67 5.39
SSB2006/SSBMSY – 0.02 0.02 0.03
SSB2006/MSST – 0.02 0.03 0.04

3



Table 5.2. Red snapper: Projection results under scenario A—fishing mortality rate F = Frebuild. F = fishing
mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% , SSB = mid-year spawning
biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish), Sum L = cumulative landings
(1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated proxy reference points are
F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 203 286 454 454 95 153 99
2008 1.22 0 205 321 553 1007 117 190 129
2009 0.974 0 165 322 407 1414 91 157 109
2010 0.1 0 187 285 56 1470 13 22 13
2011 0.1 0 406 306 98 1568 20 28 16
2012 0.1 0 612 443 155 1723 28 31 18
2013 0.1 0 868 508 223 1946 37 39 23
2014 0.1 0 1182 555 305 2251 48 48 27
2015 0.1 0 1548 590 405 2656 59 54 30
2016 0.1 0 1955 615 518 3174 71 58 32
2017 0.1 0 2389 634 638 3812 82 61 33
2018 0.1 0 2837 647 762 4574 93 63 34
2019 0.1 0 3285 657 886 5460 103 65 35
2020 0.1 0 3726 664 1009 6469 112 66 36
2021 0.1 0 4150 669 1127 7595 119 67 36
2022 0.1 0.01 4553 674 1238 8833 127 68 36
2023 0.1 0.01 4931 677 1342 10,176 133 68 37
2024 0.1 0.02 5281 680 1439 11,615 139 68 37
2025 0.1 0.04 5603 682 1528 13,142 144 69 37
2026 0.1 0.06 5898 684 1609 14,751 148 69 37
2027 0.1 0.08 6165 685 1682 16,434 152 69 37
2028 0.1 0.1 6407 686 1749 18,183 155 69 37
2029 0.1 0.13 6625 687 1809 19,991 159 69 37
2030 0.1 0.16 6819 688 1862 21,854 161 70 37
2031 0.1 0.2 6994 689 1910 23,764 164 70 37
2032 0.1 0.23 7149 690 1953 25,717 166 70 37
2033 0.1 0.26 7287 690 1991 27,708 168 70 37
2034 0.1 0.29 7410 691 2025 29,733 169 70 37
2035 0.1 0.32 7519 691 2055 31,788 171 70 37
2036 0.1 0.35 7615 691 2081 33,869 172 70 37
2037 0.1 0.37 7700 692 2105 35,974 173 70 37
2038 0.1 0.4 7776 692 2125 38,099 174 70 37
2039 0.1 0.42 7842 692 2144 40,243 175 70 37
2040 0.1 0.44 7901 692 2160 42,403 176 70 37
2041 0.1 0.47 7953 692 2174 44,577 177 70 38
2042 0.1 0.48 7999 692 2187 46,764 177 70 38
2043 0.1 0.5 8040 693 2198 48,962 178 70 38
2044 0.1 0.51 8075 693 2208 51,170 178 70 38
2045 0.1 0.52 8107 693 2216 53,386 179 70 38
2046 0.1 0.52 8135 693 2224 55,610 179 70 38
2047 0.1 0.53 8159 693 2231 57,841 179 70 38
2048 0.1 0.52 8181 693 2237 60,078 180 70 38
2049 0.1 0.53 8200 693 2242 62,320 180 70 38
2050 0.1 0.53 8217 693 2247 64,566 180 70 38
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Table 5.3. Red snapper: Projection results under scenario B—fishing mortality rate F = 65%F30%. F = fishing
mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF30% , SSB = mid-year spawning
biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish), Sum L = cumulative landings
(1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated proxy reference points are
F30% = 0.148, SSBF30% = 6025.1 mt, RF30% = 685,824 fish, YF30% = 2,430,792 lb, and DF30% = 99,092 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 203 286 454 454 95 153 99
2008 1.22 0 205 321 553 1007 117 190 129
2009 0.974 0 165 322 407 1414 91 157 109
2010 0.096 0 187 285 54 1468 12 21 13
2011 0.096 0 408 306 95 1563 19 27 15
2012 0.096 0 615 444 150 1713 27 30 18
2013 0.096 0 874 509 216 1928 36 37 22
2014 0.096 0 1192 556 296 2224 46 47 26
2015 0.096 0 1563 591 394 2618 58 52 29
2016 0.096 0 1977 616 504 3122 69 56 31
2017 0.096 0 2418 634 621 3743 80 59 32
2018 0.096 0 2874 648 743 4486 90 61 33
2019 0.096 0.01 3332 657 865 5351 100 63 34
2020 0.096 0.03 3782 665 985 6336 109 64 34
2021 0.096 0.06 4216 670 1101 7438 116 65 35
2022 0.096 0.11 4629 674 1211 8649 123 65 35
2023 0.096 0.18 5017 678 1314 9963 130 66 35
2024 0.096 0.27 5377 680 1410 11,373 135 66 35
2025 0.096 0.37 5709 683 1498 12,870 140 66 36
2026 0.096 0.47 6013 684 1578 14,449 145 67 36
2027 0.096 0.58 6290 686 1652 16,101 148 67 36
2028 0.096 0.65 6541 687 1718 17,819 152 67 36
2029 0.096 0.72 6766 688 1778 19,596 155 67 36
2030 0.096 0.78 6969 689 1831 21,428 158 67 36
2031 0.096 0.84 7150 690 1879 23,307 160 67 36
2032 0.096 0.87 7313 690 1922 25,229 162 67 36
2033 0.096 0.9 7457 691 1961 27,190 164 67 36
2034 0.096 0.92 7586 691 1995 29,184 166 67 36
2035 0.096 0.93 7700 691 2025 31,209 167 67 36
2036 0.096 0.95 7801 692 2052 33,260 169 68 36
2037 0.096 0.96 7891 692 2075 35,336 170 68 36
2038 0.096 0.97 7971 692 2096 37,432 171 68 36
2039 0.096 0.97 8041 693 2115 39,547 172 68 36
2040 0.096 0.97 8103 693 2131 41,678 172 68 36
2041 0.096 0.98 8159 693 2146 43,824 173 68 36
2042 0.096 0.98 8207 693 2159 45,983 174 68 36
2043 0.096 0.98 8251 693 2170 48,154 174 68 36
2044 0.096 0.98 8289 693 2180 50,334 175 68 36
2045 0.096 0.99 8322 693 2189 52,524 175 68 36
2046 0.096 0.99 8352 693 2197 54,721 176 68 36
2047 0.096 0.99 8378 693 2204 56,925 176 68 36
2048 0.096 0.99 8402 694 2210 59,135 176 68 36
2049 0.096 0.99 8422 694 2216 61,351 176 68 36
2050 0.096 0.99 8440 694 2221 63,572 177 68 36
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Table 5.4. Red snapper: Projection results under scenario C—fishing mortality rate F = 75%F30%. F = fishing
mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF30% , SSB = mid-year spawning
biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish), Sum L = cumulative landings
(1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated proxy reference points are
F30% = 0.148, SSBF30% = 6025.1 mt, RF30% = 685,824 fish, YF30% = 2,430,792 lb, and DF30% = 99,092 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 203 286 454 454 95 153 99
2008 1.22 0 205 321 553 1007 117 190 129
2009 0.974 0 165 322 407 1414 91 157 109
2010 0.111 0 187 285 62 1476 14 24 15
2011 0.111 0 402 306 108 1584 22 31 17
2012 0.111 0 603 441 169 1753 30 34 20
2013 0.111 0 851 506 242 1995 40 43 26
2014 0.111 0 1154 553 330 2325 52 53 30
2015 0.111 0 1506 588 437 2763 64 59 33
2016 0.111 0 1895 613 556 3319 77 64 35
2017 0.111 0 2308 631 683 4002 89 67 37
2018 0.111 0 2732 645 814 4816 100 69 38
2019 0.111 0.01 3156 655 944 5760 110 71 39
2020 0.111 0.01 3570 662 1072 6832 120 72 39
2021 0.111 0.03 3967 668 1194 8026 128 73 40
2022 0.111 0.07 4341 672 1309 9335 135 74 40
2023 0.111 0.12 4691 675 1416 10,751 142 75 40
2024 0.111 0.18 5014 678 1515 12,266 148 75 40
2025 0.111 0.24 5310 680 1606 13,872 153 75 41
2026 0.111 0.32 5578 682 1688 15,560 158 76 41
2027 0.111 0.41 5821 684 1762 17,322 162 76 41
2028 0.111 0.48 6039 685 1829 19,151 165 76 41
2029 0.111 0.56 6235 686 1888 21,039 168 76 41
2030 0.111 0.62 6409 687 1942 22,980 171 76 41
2031 0.111 0.68 6564 687 1989 24,969 173 76 41
2032 0.111 0.73 6701 688 2031 27,000 175 77 41
2033 0.111 0.76 6823 689 2068 29,068 177 77 41
2034 0.111 0.79 6930 689 2101 31,169 179 77 41
2035 0.111 0.82 7025 689 2130 33,298 180 77 41
2036 0.111 0.84 7108 690 2155 35,453 182 77 41
2037 0.111 0.86 7182 690 2177 37,631 183 77 41
2038 0.111 0.88 7246 690 2197 39,828 184 77 41
2039 0.111 0.89 7303 690 2215 42,043 184 77 41
2040 0.111 0.89 7353 691 2230 44,272 185 77 41
2041 0.111 0.9 7397 691 2243 46,515 186 77 41
2042 0.111 0.9 7435 691 2255 48,770 186 77 41
2043 0.111 0.91 7469 691 2265 51,035 187 77 41
2044 0.111 0.92 7499 691 2274 53,310 187 77 41
2045 0.111 0.93 7525 691 2282 55,592 188 77 41
2046 0.111 0.92 7547 691 2289 57,881 188 77 41
2047 0.111 0.93 7567 691 2295 60,176 188 77 41
2048 0.111 0.93 7585 691 2300 62,476 189 77 41
2049 0.111 0.93 7600 691 2305 64,781 189 77 41
2050 0.111 0.94 7614 692 2309 67,090 189 77 41
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Table 5.5. Red snapper: Projection results under scenario D—fishing mortality rate F = 85%F30%. F = fishing
mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF30% , SSB = mid-year spawning
biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish), Sum L = cumulative landings
(1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated proxy reference points are
F30% = 0.148, SSBF30% = 6025.1 mt, RF30% = 685,824 fish, YF30% = 2,430,792 lb, and DF30% = 99,092 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 203 286 454 454 95 153 99
2008 1.22 0 205 321 553 1007 117 190 129
2009 0.974 0 165 322 407 1414 91 157 109
2010 0.126 0 187 285 70 1484 16 27 17
2011 0.126 0 397 306 121 1605 25 35 19
2012 0.126 0 591 439 187 1792 34 38 23
2013 0.126 0 828 503 267 2059 45 48 29
2014 0.126 0 1117 549 362 2421 57 59 34
2015 0.126 0 1451 584 477 2898 71 66 37
2016 0.126 0 1817 610 604 3501 84 71 39
2017 0.126 0 2204 628 738 4240 97 75 41
2018 0.126 0 2599 642 876 5115 109 77 42
2019 0.126 0 2991 652 1013 6128 120 79 43
2020 0.126 0.01 3371 659 1146 7274 130 81 44
2021 0.126 0.02 3734 665 1272 8546 138 82 44
2022 0.126 0.04 4075 670 1391 9937 146 83 45
2023 0.126 0.07 4390 673 1500 11,437 153 83 45
2024 0.126 0.11 4680 676 1601 13,038 159 84 45
2025 0.126 0.15 4943 678 1692 14,730 164 84 45
2026 0.126 0.2 5181 680 1775 16,505 169 85 46
2027 0.126 0.26 5395 681 1849 18,354 173 85 46
2028 0.126 0.32 5585 683 1915 20,268 176 85 46
2029 0.126 0.38 5755 684 1973 22,242 180 85 46
2030 0.126 0.43 5905 685 2025 24,267 182 85 46
2031 0.126 0.48 6037 685 2071 26,338 185 85 46
2032 0.126 0.53 6154 686 2112 28,450 187 86 46
2033 0.126 0.58 6257 686 2147 30,597 188 86 46
2034 0.126 0.61 6346 687 2178 32,775 190 86 46
2035 0.126 0.64 6425 687 2205 34,980 191 86 46
2036 0.126 0.67 6494 688 2229 37,210 193 86 46
2037 0.126 0.69 6554 688 2250 39,460 194 86 46
2038 0.126 0.71 6607 688 2268 41,728 194 86 46
2039 0.126 0.73 6653 688 2284 44,012 195 86 46
2040 0.126 0.74 6693 688 2298 46,310 196 86 46
2041 0.126 0.75 6728 689 2310 48,620 197 86 46
2042 0.126 0.76 6758 689 2321 50,941 197 86 46
2043 0.126 0.76 6785 689 2330 53,271 197 86 46
2044 0.126 0.77 6808 689 2338 55,608 198 86 46
2045 0.126 0.78 6828 689 2345 57,953 198 86 46
2046 0.126 0.78 6845 689 2351 60,304 198 86 46
2047 0.126 0.78 6861 689 2356 62,660 199 86 46
2048 0.126 0.79 6874 689 2361 65,021 199 86 46
2049 0.126 0.79 6885 689 2365 67,385 199 86 46
2050 0.126 0.79 6895 689 2368 69,753 199 86 46
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Table 5.6. Red snapper: Projection results under scenario E—fishing mortality rate F = F30%. F = fishing mor-
tality rate (per year), Pr(recover) = proportion of replicates reaching SSBF30% , SSB = mid-year spawning biomass
(mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish), Sum L = cumulative landings (1000 lb),
and D = discard mortalities (1000 lb or fish). For reference, estimated proxy reference points are F30% = 0.148,
SSBF30% = 6025.1 mt, RF30% = 685,824 fish, YF30% = 2,430,792 lb, and DF30% = 99,092 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 203 286 454 454 95 153 99
2008 1.22 0 205 321 553 1007 117 190 129
2009 0.974 0 165 322 407 1414 91 157 109
2010 0.148 0 187 285 82 1496 19 32 20
2011 0.148 0 390 306 139 1635 28 40 23
2012 0.148 0 573 436 214 1849 39 44 27
2013 0.148 0 796 498 301 2150 51 55 33
2014 0.148 0 1064 544 405 2555 64 68 39
2015 0.148 0 1372 579 529 3084 79 76 43
2016 0.148 0 1707 605 666 3749 94 81 45
2017 0.148 0 2058 623 809 4558 108 86 47
2018 0.148 0 2412 637 954 5513 121 89 49
2019 0.148 0 2761 647 1097 6610 132 91 50
2020 0.148 0 3097 655 1236 7846 143 93 51
2021 0.148 0.01 3415 661 1366 9212 152 94 51
2022 0.148 0.02 3710 666 1487 10,698 160 95 52
2023 0.148 0.03 3981 669 1598 12,296 167 96 52
2024 0.148 0.05 4227 672 1698 13,994 173 96 52
2025 0.148 0.07 4449 674 1789 15,783 179 97 53
2026 0.148 0.1 4648 676 1870 17,653 183 97 53
2027 0.148 0.12 4824 678 1942 19,595 187 98 53
2028 0.148 0.15 4980 679 2005 21,600 191 98 53
2029 0.148 0.18 5118 680 2061 23,662 194 98 53
2030 0.148 0.22 5238 681 2110 25,772 196 98 53
2031 0.148 0.25 5344 682 2153 27,925 198 98 53
2032 0.148 0.28 5436 682 2191 30,116 200 98 53
2033 0.148 0.3 5515 683 2223 32,339 202 99 53
2034 0.148 0.32 5585 683 2252 34,591 204 99 53
2035 0.148 0.35 5645 684 2276 36,867 205 99 53
2036 0.148 0.37 5697 684 2297 39,164 206 99 53
2037 0.148 0.38 5742 684 2316 41,480 207 99 54
2038 0.148 0.4 5781 684 2331 43,811 208 99 54
2039 0.148 0.41 5815 685 2345 46,157 208 99 54
2040 0.148 0.43 5844 685 2357 48,514 209 99 54
2041 0.148 0.45 5869 685 2367 50,881 209 99 54
2042 0.148 0.46 5890 685 2376 53,257 210 99 54
2043 0.148 0.46 5909 685 2384 55,640 210 99 54
2044 0.148 0.47 5925 685 2390 58,031 210 99 54
2045 0.148 0.48 5939 685 2396 60,426 211 99 54
2046 0.148 0.47 5951 685 2401 62,827 211 99 54
2047 0.148 0.47 5961 685 2405 65,232 211 99 54
2048 0.148 0.47 5970 686 2408 67,640 211 99 54
2049 0.148 0.47 5978 686 2412 70,052 212 99 54
2050 0.148 0.47 5984 686 2414 72,466 212 99 54
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6 Figures
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Figure 6.1. Projection results under scenario A—fishing mortality rate fixed at Frebuild, the maximum F that
allows rebuilding by the start of 2045. Expected values represented by dotted solid lines, and uncertainty repre-
sented by thin lines corresponding to 10th and 90th percentiles of 2000 replicate projections. Thick horizontal
lines represent F40% benchmarks.
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Figure 6.2. Projection results under scenario B—fishing mortality rate fixed at F = 65%F30%. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 10th and 90th

percentiles of 2000 replicate projections. Thick horizontal lines represent F30% benchmarks.
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Figure 6.3. Projection results under scenario C—fishing mortality rate fixed at F = 75%F30%. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 10th and 90th

percentiles of 2000 replicate projections. Thick horizontal lines represent F30% benchmarks.
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Figure 6.4. Projection results under scenario D—fishing mortality rate fixed at F = 85%F30%. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 10th and 90th

percentiles of 2000 replicate projections. Thick horizontal lines represent F30% benchmarks.
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Figure 6.5. Projection results under scenario D—fishing mortality rate fixed at F = F30%. Expected values repre-
sented by dotted solid lines, and uncertainty represented by thin lines corresponding to 10th and 90th percentiles
of 2000 replicate projections. Thick horizontal lines represent F30% benchmarks.
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Red Snapper Projections VII

Prepared by the NOAA/NMFS Southeast Fisheries Science Center
Issued: 6 November 2009

1 Description of projections

This report describes a suite of projections requested in a memorandum, dated 8 October 2009, from Dr.
Crabtree to Dr. Ponwith. In addition to projections, the memorandum requested a table of status indicators
and related quantities associated with very high 2006 recruitment, similar to Table 4.1 in the document titled
Red Snapper Projections V (dated March 19, 2009). However, because such quantities are based on longterm
equilibrium values, they would not be affected by any one year of high, or low, recruitment. Thus, values of
that previous table would not change. The table is repeated here for ease of reference (Table 4.1).

The projections assume that recruitment in 2006 was equal to the maximum level predicted by the stock
assessment during the years 1974–2006. This maximum occurred in 1984 and was about 753,000 age-1 fish.

Several levels of fishing mortality rate were projected:

• Scenario P1: F = Frebuild, the maximum fishing rate that allows rebuilding by the start of 2045

• Scenario P2: F = 0.65F40%

• Scenario P3: F = 0.75F40%

• Scenario P4: F = 0.85F40%

• Scenario P5: F = F40%

Projected fishing mortality rates in 2007–2009, prior to new management, assumed the regression levels used
in the report titled, Red Snapper Projections V. These rates do not reflect any increase in fishing effort that
may be associated with the very high landings reported by MRFSS in 2008.

2 Results

Results of the five projection scenarios are tabulated in Tables 4.2–4.6, and are shown graphically in Figures
5.1–5.5. The longterm equilibrium yield associated with Frebuild is 2,287,000 lb.

1



3 Comments on Projections

Projections should be interpreted in light of the model assumptions and key aspects of the data. Some major
considerations are the following:

• These projections reflect a belief that the 2006 year-class was strong. However, for now, the actual
strength can only be guessed, and thus the scientific merit of these projections is questionable. The real
value of these projections may be more qualitative than quantitative.

• The projections used a spawner-recruit relationship with steepness of h = 0.95, the value estimated in
the assessment but with considerable uncertainty. On this topic, the SEDAR-15 Review Workshop Report
stated, “One of the principal difficulties with the SCA model estimate of stock recruitment parameters
is that the steepness estimate appears unrealistically high.” Such a high value implies that the stock,
at its currently low abundance, spawns nearly as many recruits as it would at high abundance. That is,
productivity is nearly independent of spawning biomass. If productivity depends on spawning biomass,
stock recovery would take longer than projected.

• The 2008 recreational landings reported by MRFSS indicate very high levels of landings, which could be
due to a very strong 2006 year-class, as explored in these projections. The high landings could also be
due, at least in part, to increased fishing effort, which is not accounted for here. If effort has actually
increased along with the high landings, these projections could be considered overly optimistic in terms
of spawning biomass, recruitment, and landing in subsequent years.

• The rebuilding time frame was computed without high 2006 recuitment. If it were recomputed using the
high recruitment of these current projections, the rebuilding time frame may be shorter, which would
lead to lower estimates of Frebuild. Nonetheless, longterm stock projections, on which Frebuilddepends, are
highly uncertain. (See last paragraph of this report.)

• Initial abundance at age of the projections, other than 2006 age-1 recruits, were based on estimates from
the last year of the assessment. If those estimates are inaccurate, rebuilding will likely be affected.

• Fleets were assumed to continue fishing at their estimated current proportions of total effort, using
the estimated current selectivity patterns. New management regulations that alter those proportions or
selectivities would likely affect rebuilding.

• The projections assumed no change in the selectivity applied to discards. As recovery generally begins
with the smallest size classes, management action may be needed to meet that assumption.

• The projections assumed that the estimated spawner-recruit relationship applies in the future and that
past residuals represent future uncertainty in recruitment. If changes in environmental or ecological
conditions affect recruitment or life-history characteristics, rebuilding may be affected.

On the topic of uncertainty in projections, the SEDAR-15 Review Workshop Report stated in January of 2008,
“The panel discussed the value of projections made beyond 5–10 years. Clearly the uncertainty increases
rapidly with time as the currently measured stock is replaced by model values into the future. Realistically,
the projections beyond the range of the predominant age groups in the stock are highly uncertain. In this
assessment, the best that can be concluded is that rebuilding times will be very long.” The assessment team
concurs with that statement, and would add that uncertainty is even greater now because of the increased
duration between the terminal year of the assessment (2006) and any new implementation of management
(Shertzer and Prager. 2007. Delay in fishery management: diminished yield, longer rebuilding, and increased
probability of stock collapse. ICES Journal of Marine Science 64:149–159.).
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4 Tables

Table 4.1. Estimated status indicators, benchmarks, and related quantities, conditional on estimated current
selectivities averaged across fisheries. Values are MSY-based proxies associated with F40%, the recommended
proxy for FMSY, and also F30%. Biomass-based and number-based quantities were computed as equilibrium
values from projections with fishing rate F30% or F40% (or X% of those rates), as indicated. Estimates of yield (Y )
do not include discard mortalities (D). The MSST is defined by MSST = (1−M)SSBMSY, with constant M = 0.078.
This table is repeated from the report titled Red Snapper Projections V of 19 March 2009.

Quantity Units F40% Proxy F30% Proxy

FMSY y−1 0.104 0.148
SSBMSY mt 8102.5 6025.1
DMSY 1000 fish 39 54
Recruits at FMSY 1000 fish 693 686
Y at 65% FMSY 1000 lb 1984 2257
Y at 75% FMSY 1000 lb 2104 2338
Y at 85% FMSY 1000 lb 2199 2391
Y at FMSY 1000 lb 2304 2431

MSST mt 7470.5 5555.1
F2006/FMSY – 7.67 5.39
SSB2006/SSBMSY – 0.02 0.03
SSB2006/MSST – 0.03 0.04
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Table 4.2. Red snapper: Projection results under scenario P1—fishing mortality rate F = Frebuild, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.101 0 242 339 75 1954 16 26 16
2011 0.101 0 510 352 126 2079 25 34 19
2012 0.101 0 751 480 193 2272 34 36 21
2013 0.101 0 1041 537 272 2544 44 43 25
2014 0.101 0 1386 576 365 2909 55 52 29
2015 0.101 0 1775 605 472 3381 67 57 31
2016 0.101 0 2197 626 590 3972 78 61 33
2017 0.101 0 2638 642 714 4686 89 63 34
2018 0.101 0 3085 653 839 5525 99 65 35
2019 0.101 0 3528 661 963 6488 109 66 36
2020 0.101 0 3957 667 1084 7572 117 67 36
2021 0.101 0 4367 672 1198 8770 124 68 36
2022 0.101 0.01 4753 676 1306 10,076 131 68 37
2023 0.101 0.01 5112 679 1406 11,482 137 69 37
2024 0.101 0.03 5444 681 1499 12,981 142 69 37
2025 0.101 0.05 5747 683 1583 14,564 147 69 37
2026 0.101 0.07 6024 685 1660 16,224 151 70 37
2027 0.101 0.09 6274 686 1729 17,953 155 70 37
2028 0.101 0.11 6499 687 1792 19,745 158 70 38
2029 0.101 0.14 6702 688 1848 21,594 161 70 38
2030 0.101 0.18 6882 689 1899 23,492 164 70 38
2031 0.101 0.21 7044 689 1943 25,435 166 70 38
2032 0.101 0.24 7187 690 1983 27,419 168 70 38
2033 0.101 0.26 7315 690 2019 29,437 170 70 38
2034 0.101 0.29 7428 691 2050 31,487 171 70 38
2035 0.101 0.33 7528 691 2078 33,565 172 71 38
2036 0.101 0.35 7617 691 2102 35,668 174 71 38
2037 0.101 0.37 7695 692 2124 37,792 175 71 38
2038 0.101 0.39 7764 692 2143 39,935 176 71 38
2039 0.101 0.41 7826 692 2160 42,096 176 71 38
2040 0.101 0.44 7879 692 2175 44,271 177 71 38
2041 0.101 0.46 7927 692 2189 46,460 178 71 38
2042 0.101 0.47 7969 692 2200 48,660 178 71 38
2043 0.101 0.48 8006 693 2211 50,871 179 71 38
2044 0.101 0.5 8039 693 2220 53,090 179 71 38
2045 0.101 0.51 8068 693 2228 55,318 180 71 38
2046 0.101 0.51 8093 693 2235 57,553 180 71 38
2047 0.101 0.51 8115 693 2241 59,794 180 71 38
2048 0.101 0.51 8135 693 2246 62,040 181 71 38
2049 0.101 0.51 8152 693 2251 64,291 181 71 38
2050 0.101 0.52 8168 693 2255 66,547 181 71 38
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Table 4.3. Red snapper: Projection results under scenario P2—fishing mortality rate F = 65%F40%, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.068 0 242 339 51 1929 11 17 11
2011 0.068 0 525 352 87 2016 17 23 13
2012 0.068 0 787 485 135 2152 24 25 14
2013 0.068 0 1107 543 194 2346 31 30 17
2014 0.068 0 1492 583 264 2609 39 36 20
2015 0.068 0 1935 612 346 2955 48 40 22
2016 0.068 0 2421 633 437 3392 57 42 23
2017 0.068 0 2937 648 534 3926 65 44 24
2018 0.068 0 3467 658 633 4559 73 45 24
2019 0.068 0 3999 666 733 5292 80 46 25
2020 0.068 0.01 4524 672 831 6123 87 46 25
2021 0.068 0.01 5032 677 927 7050 93 47 25
2022 0.068 0.04 5518 680 1017 8067 99 47 25
2023 0.068 0.08 5977 683 1103 9170 104 48 25
2024 0.068 0.12 6408 686 1183 10,353 108 48 25
2025 0.068 0.18 6809 687 1258 11,611 112 48 26
2026 0.068 0.25 7179 689 1327 12,938 116 48 26
2027 0.068 0.33 7521 690 1390 14,328 119 48 26
2028 0.068 0.41 7833 691 1448 15,776 122 48 26
2029 0.068 0.49 8118 692 1501 17,278 125 48 26
2030 0.068 0.57 8377 693 1549 18,827 127 49 26
2031 0.068 0.64 8612 694 1593 20,420 129 49 26
2032 0.068 0.7 8824 694 1633 22,053 131 49 26
2033 0.068 0.75 9016 695 1668 23,721 133 49 26
2034 0.068 0.78 9189 695 1700 25,422 134 49 26
2035 0.068 0.81 9345 695 1729 27,151 136 49 26
2036 0.068 0.84 9486 696 1756 28,907 137 49 26
2037 0.068 0.86 9612 696 1779 30,686 138 49 26
2038 0.068 0.89 9726 696 1800 32,486 139 49 26
2039 0.068 0.91 9828 696 1819 34,305 140 49 26
2040 0.068 0.91 9919 697 1836 36,141 141 49 26
2041 0.068 0.91 10,002 697 1851 37,992 141 49 26
2042 0.068 0.93 10,075 697 1865 39,857 142 49 26
2043 0.068 0.94 10,142 697 1877 41,735 143 49 26
2044 0.068 0.94 10,201 697 1888 43,623 143 49 26
2045 0.068 0.94 10,254 697 1898 45,521 144 49 26
2046 0.068 0.95 10,302 697 1907 47,429 144 49 26
2047 0.068 0.96 10,345 697 1915 49,344 145 49 26
2048 0.068 0.95 10,384 697 1922 51,266 145 49 26
2049 0.068 0.96 10,418 697 1929 53,195 145 49 26
2050 0.068 0.97 10,449 697 1934 55,129 145 49 26
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Table 4.4. Red snapper: Projection results under scenario P3—fishing mortality rate F = 75%F40%, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.078 0 242 339 59 1937 13 20 12
2011 0.078 0 520 352 99 2036 19 26 14
2012 0.078 0 776 483 154 2190 27 29 17
2013 0.078 0 1086 541 219 2410 35 34 20
2014 0.078 0 1458 581 297 2706 44 41 23
2015 0.078 0 1884 610 388 3094 54 45 25
2016 0.078 0 2349 631 489 3583 64 48 26
2017 0.078 0 2840 646 595 4178 73 50 27
2018 0.078 0 3343 657 704 4882 82 51 28
2019 0.078 0 3845 665 812 5694 90 52 28
2020 0.078 0 4338 671 919 6613 97 53 28
2021 0.078 0.01 4813 675 1022 7635 104 54 29
2022 0.078 0.02 5265 679 1119 8754 110 54 29
2023 0.078 0.05 5690 682 1211 9965 115 54 29
2024 0.078 0.08 6087 684 1296 11,261 120 55 29
2025 0.078 0.12 6455 686 1375 12,636 124 55 29
2026 0.078 0.17 6793 688 1448 14,084 128 55 29
2027 0.078 0.22 7102 689 1514 15,598 131 55 29
2028 0.078 0.29 7384 690 1575 17,172 135 55 29
2029 0.078 0.35 7640 691 1629 18,802 137 55 29
2030 0.078 0.41 7871 692 1679 20,481 140 55 30
2031 0.078 0.47 8080 692 1724 22,204 142 55 30
2032 0.078 0.54 8268 693 1764 23,969 144 56 30
2033 0.078 0.59 8437 693 1800 25,769 146 56 30
2034 0.078 0.63 8588 694 1833 27,602 147 56 30
2035 0.078 0.68 8724 694 1862 29,464 149 56 30
2036 0.078 0.71 8845 694 1888 31,351 150 56 30
2037 0.078 0.74 8954 695 1911 33,263 151 56 30
2038 0.078 0.76 9051 695 1932 35,195 152 56 30
2039 0.078 0.79 9138 695 1951 37,145 153 56 30
2040 0.078 0.8 9216 695 1967 39,113 154 56 30
2041 0.078 0.81 9285 695 1982 41,095 154 56 30
2042 0.078 0.82 9347 696 1995 43,090 155 56 30
2043 0.078 0.83 9402 696 2007 45,097 156 56 30
2044 0.078 0.84 9451 696 2018 47,115 156 56 30
2045 0.078 0.85 9495 696 2027 49,142 157 56 30
2046 0.078 0.86 9534 696 2036 51,178 157 56 30
2047 0.078 0.88 9569 696 2043 53,221 157 56 30
2048 0.078 0.87 9600 696 2050 55,270 158 56 30
2049 0.078 0.87 9628 696 2056 57,326 158 56 30
2050 0.078 0.87 9652 696 2061 59,387 158 56 30
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Table 4.5. Red snapper: Projection results under scenario P4—fishing mortality rate F = 85%F40%, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.088 0 242 339 66 1945 14 23 14
2011 0.088 0 516 352 111 2056 22 30 16
2012 0.088 0 764 482 172 2228 30 32 19
2013 0.088 0 1066 539 244 2472 39 38 23
2014 0.088 0 1425 579 328 2800 49 46 26
2015 0.088 0 1834 608 428 3228 60 51 28
2016 0.088 0 2279 629 537 3764 71 54 29
2017 0.088 0 2747 644 651 4416 81 56 30
2018 0.088 0 3223 655 768 5184 90 58 31
2019 0.088 0 3698 663 885 6069 99 59 32
2020 0.088 0 4161 669 998 7067 106 60 32
2021 0.088 0.01 4605 674 1107 8174 114 60 32
2022 0.088 0.01 5026 678 1210 9384 120 61 32
2023 0.088 0.03 5420 680 1306 10,690 126 61 33
2024 0.088 0.05 5786 683 1395 12,085 131 61 33
2025 0.088 0.08 6123 685 1477 13,562 135 62 33
2026 0.088 0.11 6431 686 1552 15,115 139 62 33
2027 0.088 0.15 6712 688 1621 16,735 143 62 33
2028 0.088 0.19 6967 689 1683 18,418 146 62 33
2029 0.088 0.25 7197 690 1738 20,156 149 62 33
2030 0.088 0.29 7403 690 1789 21,945 151 62 33
2031 0.088 0.35 7589 691 1834 23,779 153 62 33
2032 0.088 0.38 7755 691 1874 25,654 155 62 33
2033 0.088 0.43 7904 692 1910 27,564 157 62 33
2034 0.088 0.48 8037 692 1943 29,507 159 62 33
2035 0.088 0.52 8155 693 1971 31,478 160 62 33
2036 0.088 0.55 8260 693 1997 33,475 161 63 33
2037 0.088 0.58 8354 693 2020 35,495 163 63 33
2038 0.088 0.6 8437 693 2040 37,535 164 63 33
2039 0.088 0.63 8511 694 2058 39,593 164 63 33
2040 0.088 0.65 8577 694 2074 41,667 165 63 33
2041 0.088 0.67 8635 694 2088 43,755 166 63 33
2042 0.088 0.68 8687 694 2101 45,856 166 63 33
2043 0.088 0.69 8733 694 2112 47,967 167 63 33
2044 0.088 0.7 8774 694 2122 50,089 167 63 33
2045 0.088 0.71 8810 694 2131 52,220 168 63 33
2046 0.088 0.72 8842 695 2138 54,358 168 63 33
2047 0.088 0.73 8871 695 2145 56,504 169 63 33
2048 0.088 0.73 8896 695 2151 58,655 169 63 33
2049 0.088 0.74 8918 695 2157 60,812 169 63 33
2050 0.088 0.74 8938 695 2162 62,974 169 63 33
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Table 4.6. Red snapper: Projection results under scenario P5—fishing mortality rate F = F40%, with very high
2006 recruitment. F = fishing mortality rate (per year), Pr(recover) = proportion of replicates reaching SSBF40% ,
SSB = mid-year spawning biomass (mt), R = recruits (1000 fish), L = landings (1000 lb whole weight or fish),
Sum L = cumulative landings (1000 lb), and D = discard mortalities (1000 lb or fish). For reference, estimated
proxy reference points are F40% = 0.104, SSBF40% = 8102.5 mt, RF40% = 692,864 fish, YF40% = 2,303,676 lb, and
DF40% = 72,717 lb.

Year F Pr(recover) SSB(mt) R(1000) L(1000 lb) Sum L(1000 lb) L(1000) D(1000 lb) D(1000)

2007 0.93 0 262 286 541 541 144 292 177
2008 1.22 0 290 367 759 1300 174 297 165
2009 0.974 0 225 385 579 1878 124 176 125
2010 0.104 0 242 339 78 1956 17 27 16
2011 0.104 0 509 352 129 2085 25 35 19
2012 0.104 0 748 480 198 2283 35 37 22
2013 0.104 0 1036 536 278 2561 45 44 26
2014 0.104 0 1376 576 373 2934 56 53 30
2015 0.104 0 1762 605 483 3417 68 59 32
2016 0.104 0 2178 626 603 4019 80 62 34
2017 0.104 0 2613 641 728 4747 91 65 35
2018 0.104 0 3053 652 855 5602 101 67 36
2019 0.104 0 3488 660 981 6583 111 68 37
2020 0.104 0 3910 667 1102 7685 119 69 37
2021 0.104 0 4312 671 1218 8903 127 70 37
2022 0.104 0.01 4690 675 1327 10,230 134 70 38
2023 0.104 0.01 5042 678 1428 11,658 140 71 38
2024 0.104 0.02 5366 681 1521 13,178 145 71 38
2025 0.104 0.04 5662 683 1606 14,784 150 71 38
2026 0.104 0.06 5931 684 1683 16,467 154 72 38
2027 0.104 0.08 6175 685 1752 18,219 158 72 38
2028 0.104 0.1 6394 686 1815 20,034 161 72 39
2029 0.104 0.12 6590 687 1871 21,905 164 72 39
2030 0.104 0.15 6765 688 1921 23,826 166 72 39
2031 0.104 0.18 6921 689 1966 25,792 169 72 39
2032 0.104 0.21 7060 689 2006 27,798 171 72 39
2033 0.104 0.23 7183 690 2041 29,839 172 72 39
2034 0.104 0.26 7292 690 2072 31,911 174 72 39
2035 0.104 0.28 7388 691 2099 34,010 175 72 39
2036 0.104 0.31 7473 691 2124 36,134 176 72 39
2037 0.104 0.33 7549 691 2145 38,279 177 72 39
2038 0.104 0.34 7615 691 2164 40,444 178 73 39
2039 0.104 0.36 7673 692 2181 42,625 179 73 39
2040 0.104 0.38 7725 692 2196 44,820 180 73 39
2041 0.104 0.41 7770 692 2209 47,029 180 73 39
2042 0.104 0.42 7810 692 2220 49,249 181 73 39
2043 0.104 0.43 7845 692 2230 51,479 181 73 39
2044 0.104 0.44 7876 692 2239 53,718 182 73 39
2045 0.104 0.45 7904 692 2247 55,965 182 73 39
2046 0.104 0.46 7928 692 2254 58,218 183 73 39
2047 0.104 0.46 7949 692 2260 60,478 183 73 39
2048 0.104 0.46 7967 692 2265 62,743 183 73 39
2049 0.104 0.45 7984 693 2270 65,013 183 73 39
2050 0.104 0.45 7998 693 2274 67,287 184 73 39
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5 Figures

9



Figure 5.1. Projection results under scenarios with fishing mortality rate fixed at F = Frebuild. For reference, the
proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of about
2.3 million lb.
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Figure 5.2. Projection results under scenarios with fishing mortality rate fixed at F = 0.65F40%. For reference,
the proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of
about 2.3 million lb.
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Figure 5.3. Projection results under scenarios with fishing mortality rate fixed at F = 0.75F40%. For reference,
the proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of
about 2.3 million lb.
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Figure 5.4. Projection results under scenarios with fishing mortality rate fixed at F = 0.85F40%. For reference,
the proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of
about 2.3 million lb.
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Figure 5.5. Projection results under scenarios with fishing mortality rate fixed at F = F40%. For reference, the
proxy reference point used to define stock recovery is SSBMSY = 8102.5 mt, which corresponds to a yield of about
2.3 million lb.
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Reduction in total removals (landings plus dead discards) needed end overfishing.  Non-shaded areas determined by 
comparing actual landings from 2005-2007 with allowable removals in 2010.  Shaded areas are estimated by interpolation.

Fmsy proxy F40% proxy F30% proxyy p y p y p y

Recruitment
Base 

Estimated High
Very 
High

Extremely 
High

Base 
Estimated High

Very 
High

Extremely 
High

Alternative 2 (FMSY) 86% 86% 83% 81% 81% 80% 78% 76%

Alternative 3 (85% FMSY) 89% 88% 85% 83% 84% 83% 81% 79%

Alternative 4 (75% FMSY) 90% 89% 87% 85% 86% 85% 83% 81%

Alternative 5 (65% FMSY) 91% 90% 89% 86% 88% 87% 85% 83%

Alternative 6 (Frebuild) 87% 86% 83% 82% 82% 81% 79% 77%



Total removals (landings in thousands of pounds plus dead discards) needed end overfishing.  Shaded areas are estimated 
by interpolation.

Fmsy proxy F40% proxy F30% proxy

Recruitment
Base 

Estimated High
Very 
High

Extremely 
High

Base 
Estimated High

Very 
High

Extremely 
High

Alternative 2 (FMSY) 82 87 105 124 114 121 148 172

Alternative 3 (85% FMSY) 69 74 89 104 97 103 126 146

Alt ti 4 (75% FMSY) 61 65 79 92 86 92 111 130Alternative 4 (75% FMSY) 61 65 79 92 86 92 111 130

Alternative 5 (65% FMSY) 54 58 68 81 75 80 97 113

Alternative 6 (Frebuild) 78 83 101 118 108 116 140 164
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 The data for this report were gathered in response to a request from the South Atlantic 
Fishery Management Council (SAFMC) to determine the age structure of red snapper captured 
in commercial and recreational fisheries operating from North Carolina through the east coast of 
Florida during the summer months of 2009.  This report is a compilation of age data provided by 
staff from the NMFS SEFSC in Beaufort, NC, FL FWC, GA DNR.  The researchers responsible 
for ageing red snapper had participated in an age workshop to ensure consistency in age 
readings. 

The center of the red snapper abundance is located off the coast of northeast Florida.  
Peak spawning occurs during the summer, July through September (SEDAR15).  Fishers from 
northeast Florida have commented that more large red snapper are available to the fishery during 
the summer months.  They would like to know the current age structure of this population.  
 Effort to collect red snapper landed by the commercial and recreational fisheries in June, 
July and August of 2009 was intensified in the northeast Florida area – Jacksonville to Cape 
Canaveral.  Directed effort was also applied to the For-Hire sector of the recreational fishery off 
the coast of Georgia during this time.  All agencies and programs involved in sampling 
maintained their respective agency’s random sampling protocol.  Therefore, other than a bias in 
effort to collect red snapper age samples, there should have been no bias in size selection of the 
fish to be sampled (Table 1). 
 A table of sample size and number of trips sampled by area and fishery (Table 1) and a 
table of percent of fish at each age (Table 2) are presented, as well as frequency plots of fish size 
(Figure 1) and ages (Figure 2), and a figure illustrating length-at-age (Figure 3) of red snapper 
from the different areas.  All lengths are reported as total length in inches; the ages of the fish are 
reported as calendar age in years.  All fish were sampled from vertical hook and line gear with 
the exception of 21 samples from commercial dive operations. In northeast Florida, 6% (n=73) of 
the fish were older than ten years (Table 2).  The oldest fish was 37 years and was 37 inches total 
length. In the Georgia samples, 5% (n=9) were older than age 10 (Table 2).  The oldest fish in 
the sample was 22 years and was 36 inches total length.  The modal age for northeast Florida and 
Georgia was 4 years representing 57% and 58% of the samples, respectively (Figures 2a and 2b). 

The data presented in this report are not directly comparable to the age composition data 
used in the SEDAR15 model.  The age data used in the assessment model are weighted by the 
landings for each fishery, gear and state.  In addition, age compositions are expected to fluctuate 
from year to year, reflecting variations in year-class strength.  Nonetheless, these samples appear 
to support results of the SEDAR15 stock assessment in at least two respects.  First, the 
distribution of ages contains far more, younger fish than would be expected from a healthy 
population of red snapper.  Second, the assessment model predicted strong age-1 year classes in 
1998, 1999, and 2000.  Those fish should now be ages 10 through 12, and indeed, they appear to 
be reflected in the 2009 age compositions.   

 
 

 
 
 
 
 
 



Table 1.  Number of age samples and trips sampled ( ) of red snapper landed in the U.S. South 
Atlantic in June, July and August 2009. 
 

   Northeast Florida 
Florida 
Keys  North Carolina  South Carolina  Georgia 

Month  Commercial  Headboat 
Charter 
Boat 

Private 
Boat 

Charter 
Boat  Commercial  Headboat  Commercial  Headboat    

June  336 (21)  2 ( 2)     14 (8)  2 (1)  26 (12)  1 (1)  86 (11) 

July  439 (23)  110 (31)  120 (22)  12 ( 3)  12 (2)  11 (5)  1 (1)  7 (3)  4 (2)  55 (10) 

August  100 ( 4)  35 (14)  41 (10)     12 (2)        36 (5) 

Total  875 (48)  147 (47)  161 (32)  12 ( 3)  12 (2)  37 (15)  3 (2)  33 (15)  5 (3)  177 (26) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2. Age frequency of red snapper sampled from commercial and recreational fisheries 
operating off northeast Florida and Georgia during June, July, and August 2009. 
 
   Northeast Florida (n= 1195)  Georgia (n= 177) 

Age  Percent 
Cumulative 
Percent  Percent 

Cumulative 
Percent 

1       
2  0.2  0.2 0.6 0.6
3  22.3  22.4 27.7 28.3
4  56.5  78.9 58.2 86.4
5  0.8  79.7 2.3 88.7
6  1.2  80.8 2.3 91.0
7  5.2  86.0   
8  2.4  88.5 1.7 92.7
9  3.2  91.6 0.6 93.2

10  2.3  93.9 1.7 94.9
11  2.1  96.0 2.3 97.2
12  1.3  97.3 0.6 97.7
13  0.3  97.7   
14  0.5  98.2   
15       
16  0.3  98.5   
17  0.7  99.2   
18  0.2  99.3   
19     1.7 99.4
20  0.1  99.4   
21  0.1  99.5   
22     0.6 100.0
23       
24  0.1  99.6   
25       
26       
27       
28       
29       
30       
31       
32  0.2  99.8   
33       
34       
35  0.1  99.8   
36  0.1  99.9   
37  0.1  100.0      



Figure 1.  Total length (in) frequency of commercially and recreationally caught red snapper 
sampled for age structures in June, July and August 2009 from (a) northeast Florida, (b) Georgia, 
and (c) North Carolina, South Carolina and Florida Keys. 
 
a.  Northeast Florida 

 
 
b.  Georgia 
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c.  North Carolina, South Carolina and Florida Keys 
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Figure 2.  Age (years) frequency of commercially and recreationally caught red snapper sampled 
in June, July and August 2009 from (a) northeast Florida, (b) Georgia, and (c) North Carolina, 
South Carolina and Florida Keys. 
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c.  North Carolina, South Carolina and Florida Keys 
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Figure 3.  Total length-at-age of commercially and recreationally caught red snapper sampled in 
June, July and August 2009 from (a) northeast Florida, (b) Georgia, and (c) North Carolina, 
South Carolina and Florida Keys. 
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b.  Georgia 

 
 
 
c.  North Carolina, South Carolina and Florida Keys 
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