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Introduction/Background

A recent stock assessment of South Atlantic red snapper indicates the stock is undergoing
overfishing and is severely overfished (SEDAR 15 2008). Red snapper fishing mortality during
2006 was 7.67 times higher than the fishing mortality rate associated with Fysy (=F40%spr) and
spawning stock biomass (SSB) was 2% of the SSB at maximum sustainable yield (SEFSC 2009).
The South Atlantic Fishery Management Council (SAFMC) is currently developing Amendment
17 to the Snapper-Grouper Fishery Management Plan to address overfishing of red snapper and
rebuild this stock (SAFMC 2009). Alternatives under consideration include a year-round
prohibition on red snapper harvest, possession, and retention in the South Atlantic EEZ, as well
as year-round spatial area closures for all snapper-grouper harvest and possession (except
spearfishing equipment) to reduce bycatch mortality of red snapper. The overall size and
extent of these area closures is contingent on bycatch mortality outside the closed areas and
the overall percent reduction in fishing mortality needed to end overfishing. Based on an Fysy =
Fao%spr, an 87% reduction in red snapper fishing mortality is needed to end overfishing (SEDAR
15 2009).

In September 2008, the SAFMC approved Snapper-Grouper Amendment 16. This amendment
was developed to address overfishing of gag and vermilion snapper, and also reduces the
harvest of several other snapper-grouper species. NOAA Fisheries Service partially approved
Amendment 16 in March 2009. If implemented through final rule, this amendment would
establish a four month commercial and recreational closed season (January-April) for shallow-
water grouper (SWG), establish a five-month recreational closed season for vermilion snapper
(November-March), modify gag and vermilion snapper commercial quotas, and reduce bag
limits for vermilion snapper, gag, and other groupers. These regulations may indirectly affect
the harvest of red snapper caught on trips targeting either vermilion snapper or SWG. The
intent of this analysis is to evaluate potential changes in red snapper harvest associated with
Amendment 16 regulatory changes.

Methods
Status quo landings (Amendment 16 has no effect on red snapper catches)

Headboat landings data provided by the Southeast Fisheries Science Center (SEFSC), Beaufort
Laboratory were used to determine the magnitude and geographic location of red snapper
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landings during 2005-2007 along the southeast coast of the United States. Landings in both
numbers and pounds were first summarized by headboat statistical area. To maintain
confidentiality, some landings were aggregated across headboat statistical areas. Landings
were further summarized by year using the location of the inlet from which each headboat
departed on a fishing excursion, following Williams et al. (2009). A total of 109 headboats
operate in South Atlantic statistical areas 1-17 and berth in ports located between Cape
Hatteras, North Carolina and Key West, Florida. For those vessels that reported red snapper
landings during 2005-2007, the home port and assigned inlet fields are complete. In a few
instances, the home port of the vessel was a considerable distance from the assigned inlet; port
agent information was used in assigning departure inlets (Brennan, pers. comm.). Additionally,
some vessels berth in a single port, but utilize different routes and therefore different inlets for
their departure. Because landings by inlet include confidential data, this information is not
summarized herein. However, these data are available if methods can be established for
assigning headboat landings and discards into finer spatial areas using the reported inlet of
landing (see Williams et al. 2009 for further discussion).

Defining target trips

Target trips can be defined in numerous ways depending on the data available. For instance,
primary and secondary species or species complexes are reported through the Marine
Recreational Fisheries Statistics Survey, allowing for determination of species of interest when a
trip is made. In the commercial fishery, trips can be evaluated based on their profitability to
determine how fishermen may or may not respond to regulations (see SERO 2009). Target
trips may also be defined based on what species were or were not caught on a particular trip.
Although this may not provide information on the target species sought if it was not caught or
only caught in small quantities, it does give an indication of the frequency of occurrence and
relative amount of various species caught on trips. Trips and landings occurring during 2005-
2007 were assumed to be representative of future behavior and effort in the fishery.

Headboat landings of vermilion snapper, SWG, and red snapper were first summarized by
month for the years 2005-2007 and a frequency plot was created to compare monthly landings
distributions. Next, headboat catch effort files (CRNFO5, CRNF06, and CRNFQO7) were used to
evaluate vermilion snapper and SWG landings frequencies. Only trips occurring during
November-March were considered for vermilion snapper and only trips occurring during
January-April were considered for SWG. These time periods correspond to proposed closures
for these species in Amendment 16. The number of vermilion snapper or SWG caught for each
trip was determined and used to evaluate the relative frequency of trips catching various
amounts of vermilion snapper or SWG. To determine the relative contribution of vermilion
snapper or SWG landings on a particular trip, the ratio of vermilion snapper or SWG landings to
overall snapper-grouper landings (all 73 regulated species) was computed for each trip. The
percentage of landings for each trip was then used to determine the frequency of trips where
vermilion snapper or SWG accounted for a majority (>50%) of the snapper-grouper landings.
The overall quantity of vermilion snapper and/or SWG landed on a particular trip combined
with the overall percentage of snapper-grouper landings accounted for by vermilion snapper
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and/or SWG (e.g., percent landings threshold) were then used to define a ‘target’ trip. All trips
not landing a minimum number of vermilion snapper, SWG, or vermilion snapper/SWG
combined and not having a minimum percentage of snapper-grouper landings accounted for by
vermilion snapper, SWG, or vermilion snapper/SWG combined were defined as ‘non-target’
trips during the Amendment 16 closed seasons. By defining ‘target’ trips in terms of both
guantity and percentage of landings, trips landings small quantities but high percentages of fish
or trips landing large quantities representing a small percentage of the trip’s landings were
excluded. All trips not occurring during the Amendment 16 closed seasons were defined as
‘open-season’ trips.

Evaluating changes in overall landings

Once trips were defined as target, non-target, or open-season trips, the sensitivity of 2005-07
red snapper landings to Amendment 16 closed seasons for vermilion snapper and SWG was
evaluated. Status quo landings were derived from SEFSC headboat datafiles as described
above. These landings were used as a proxy for estimating future red snapper headboat
landings.

Catch-effort headboat files provided by the SEFSC were used to evaluate the sensitivity of
headboat red snapper landings to Amendment 16 regulations. Reported catch effort files were
modified by either eliminating target trips or altering the catch rates on target trips. For this
analysis, four scenarios were considered. Scenarios 1 and 2 defined target trips as 25 or more
vermilion snapper and/or SWG and 50% or more of the snapper-grouper landings on a trip had
to be from vermilion snapper and/or SWG. Scenario 1 eliminated all ‘target’ trips and assumed
those trips would no longer occur when vermilion snapper and/or SWG were closed. Scenario 2
modified ‘target’ trips, rather than eliminating the entire trip. For this scenario, average catch
rates were computed for target and non-target trips for each vessel by dividing the total
number of red snapper caught by the number of anglers fishing on the vessel. Target trip catch
rates were then replaced with the average non-target trip catch rates for each vessel. The new
catch rate was then multiplied by the number of anglers fishing to determine the new amount
of red snapper caught on the trip. If target catch rates were less than non-target catch rates,
then no adjustments to the number of red snapper caught were made. Scenarios 3 and 4 were
similar to Scenarios 1 and 2, except the ‘percent landings threshold’ was reduced from 50% to
25% of total snapper-grouper landings.

Modified landings estimates derived using the catch-effort headboat files were then used to
calculate annual headboat landings based on methods and statistical programs provided by the
SEFSC, Beaufort Laboratory. Briefly, catch-effort logbook files were used to estimate landings in
numbers. Adjustments to reported landings for each vessel were then made to account for
under-reporting, over-reporting, or non-reporting of angler effort. Adjusted landings in
numbers were then converted to landings in weight using average weight estimates by species
from annual bio-profile data files. A minimum sample size of 10 fish was used to generate
average weight estimates.
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Results
Status Quo

During 2005-2007, red snapper headboat landings averaged 45,862 pounds (Table 1). Despite
the broad geographic extent of headboat fishing activities along the southeast coast of the U.S.,
most red snapper landings occurred in the area between Lazaretto Creek Inlet in south Georgia
and Port Canaveral, Florida. During 2005-2007, 48.4 percent of all landings occurred in
statistical area 8 (Ponce Inlet-Sebastian) (Table 1). Statistical areas 6 and 7 (Georgia-St.
Augustine) accounted for an additional 27.7 percent of landings during this same time period
(Table 1). The inlet location from which peak landings activities are realized varied among
years, but Port Canaveral, Florida was a landing leader during most years. Relatively few red
snapper were caught on vessels operating from inlets located north of the St. John’s River or
south of Port Canaveral.

Table 1. Average 2005-2007 headboat red snapper landings in numbers and pounds by
statistical area.

Landings by year (numbers) Landings by year (lbs)
Area Area Description 2005| 2006 2007| 2005-07 avg| 2005| 2006| 2007 2005-07 avg
3,9, 10 |Cape Lookout & Cape Fear, NC 106 33 52 64| 1,114 385 389 629
4,5 |South Carolina 1,004 303] 701 669( 10,399( 3,540/ 5,016 6,318
6,7 |St. Augustine-Georgia 2,455| 1,245| 2,389 2,030] 16,408] 9,536( 12,118 12,687
8 Ponce Inlet-Sebastian 4,226 4,148] 2,922 3,765| 24,333] 26,513( 15,744 22,197
11  |Ft. Pierce-Miami 1,091 111 480 561| 6,297 749( 2,795 3,280
12,17 |Florida Keys & Dry Tortugas 25 105| 345 158 144 709| 1,398 750
TOTAL 8,907| 5,945| 6,889 7,247| 58,695]| 41,432 37,460 45,862

Note: some areas have been aggregated to protect confidentiality.

Target Trips

Peak headboat landings of vermilion snapper and SWG occurred during summer 2005-2007,
whereas red snapper landings were more constant throughout the fishing year (Figure 1).
Vermilion snapper landings during November-March averaged 8.3% of the total annual
landings. Shallow-water grouper landings during January-April accounted for 22.5% of the total
annual landings. In comparison, 38.7% of red snapper landings occurred during November-
March and 36.2% of red snapper landings occurred during January-April.
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Figure 1. Frequency distribution of vermilion snapper and SWG headboat landings by month,
2005-2007. Shaded areas represent vermilion snapper (green) and SWG closed seasons (blue).

A total of 1,085 trips reported catching one or more vermilion snapper during November-March
2005-2007 (Table 2). Of these trips, 58% landed fewer than 25 vermilion snapper, 73% landed
fewer than 50 vermilion snapper, and 16% landed more than 100 vermilion snapper. Vermilion
snapper accounted for a majority of the harvest on approximately 25% of these trips (271 of
1,085 trips) (Table 3).

Most trips landing SWG during January-April 2005-2007 landed fewer than 25 SWG on a trip
(Table 4). Approximately 5 percent of headboat trips landed more than 25 SWG on a trip (Table
4). Landings of SWG on these trips typically accounted for a small fraction of the total number
of snapper-grouper harvested (Table 5); only 27 of the 2,029 trips (1.3%) had SWG landings that
accounted for 50% or more of the overall snapper-grouper landings.

Table 2. Percent frequency of trips landing various amounts of vermilion snapper during Nov-
Mar, 2005-2007.

N caught N trips |Pct trips [Cum Pct trips

1-25 627 58% 58%
26-50 166 15% 73%
51-75 57 5% 78%
76-100 58 5% 84%
101+ 177 16% 100%
TOTAL 1,085 100% n/a
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Table 3. Number of headboat trips and the relative percentage of vermilion snapper versus

total snapper-grouper landings on those trips during Nov-Mar, 2005-2007.

Pct VS vs. Total SG |N trips |Pct trips |Cum Pct trips

1-10% 152 14% 14%
11-20% 210 19% 33%
21-30% 185 17% 50%
31-40% 156 14% 65%
41-50% 111 10% 75%
51-60% 57 5% 80%
61-70% 66 6% 86%
71-80% 47 4% 91%
81-90% 49 5% 95%
91-100% 52 5% 100%
TOTAL 1,085 100% n/a

Table 4. Percent frequency of trips landing various amounts of shallow-water grouper during

Jan-Apr, 2005-2007.

N caught N trips |Pct trips [Cum Pct trips

1-5 1,451 72% 72%
6-10 299 15% 86%
11-15 112 6% 92%
16-20 51 3% 94%
21-25 22 1% 95%
26-30 19 1% 96%
31-35 15 1% 97%
36-40 15 1% 98%
41-45 11 1% 98%
46-50 7 0% 99%
50+ 27 1% 100%
TOTAL 2,029 100% n/a
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Table 5. Number of headboat trips and the relative percentage of shallow-water grouper
versus total snapper-grouper landings on those trips during Jan-Apr, 2005-2007.

Pct SWG vs Total SG |N trips |Pct trips [Cum Pct trips

1-5% 1,263 62% 62%
6-10% 395 19% 82%
11-15% 142 7% 89%
16-20% 93 5% 93%
21-25% 38 2% 95%
26-30% 26 1% 96%
31-35% 15 1% 97%
36-40% 11 1% 98%
41-45% 5 0% 98%
46-50% 22 1% 99%
>50% 19 1% 100%
TOTAL 2,029 100% n/a

Tables 6 and 7 summarize the number of ‘target’ trips for vermilion snapper and SWG during
their respective closed seasons. The number of ‘target’ trips varied depending on the landing
and percent snapper-grouper thresholds. For vermilion snapper, ‘target’ trips represented 12-
35% of the overall trips occurring during the five month closure. These trips accounted for 10-
36% of the red snapper landings (in numbers) during the closure months and 2-8% of the total
2005-2007 landings (n = 18,610 for 2005-2007 CRNF files). For SWG, ‘target’ trips represented
0-10% of the overall trips occurring during the four-month closure. Red snapper landings on
these ‘target’ trips accounted for 0-6% of the red snapper landings (in numbers) during the
closure months and 0-1% of the total 2005-2007 landings

Table 6. Number of vermilion snapper ‘target’ headboat trips during Nov-Mar 2005-2007 based
on various trip landings and snapper-grouper thresholds. N red snapper = number of red
snapper caught on ‘target’ trips. Note: red snapper landings are from CRNF headboat files and
have not been adjusted.

N landed [Pct VS vs Total SG N trips Pct trips |N red snapper

25 50% 204 19% 633

50 50% 171 16% 547

75 50% 149 14% 500

100 50% 125 12% 426

25 25% 380 35% 1,489

50 25% 270 25% 1,001

75 25% 222 20% 841

100 25% 173 16% 643

Total n/a 1,085 100% 4,149
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Table 7. Number of shallow-water grouper ‘target’ headboat trips during Jan-Apr 2005-2007
based on various trip landings and snapper-grouper thresholds. N red snapper = number of red
snapper caught on ‘target’ trips. Note: red snapper landings are from CRNF headboat files and
have not been adjusted.

N landed |Pct SWG vs Total SG |N trips Pct trips |N red snapper
25 50% <3 0% 0
10 50% 3 0% 0
25 25% 4 0% 0
10 25% 34 2% 13
25 10% 36 2% 47
10 10% 109 5% 82
25 5% 78 4% 77
10 5% 204 10% 218
Total n/a 2,029 100% 3,749

Change in Landings Resulting from Amendment 16

During 2005-2007, an average of 45,862 pounds of red snapper was landed on headboats in the
South Atlantic. Elimination or modification of ‘target’ trips in response to Amendment 16
regulatory actions and various ‘target’ trip definitions resulted in landings being reduced by 1.1
to 7.7 percent relative to status quo (Table 8).

Table 8. Estimated reductions in red snapper headboat landings associated with Amendment
16 closed seasons for vermilion snapper and SWG.

Criteria 2005-2007 avg. | % change relative
Scenario Trip Landings |% Landings landings (Ibs) to status quo
Status quo (no effect from A16) n/a n/a 45,862 0.0%
Target trips become non-target trips 25 50% 45,358 1.1%
Target trips eliminated 25 50% 44,394 3.2%
Target trips become non-target trips 25 25% 44,389 3.2%
Target trips eliminated 25 25% 42,312 7.7%

Discussion

Based on the results of this analysis, Amendment 16 closed seasons are estimated to have only
a small effect on red snapper landings. Few trips, relative to the total number of trips annually,
were estimated to target vermilion snapper or SWG during the closure months. In fact, almost
no trips were determined to ‘target’ SWG. Although a greater percentage of trips targeted
vermilion snapper during the closure months, landings of red snapper on these trips
represented a small fraction of the overall red snapper annual landings. Red snapper landings
during May-October accounted for 50% of the total landings during 2005-2007 (see Figure 1).
Because SWG trips have little to no effect on harvest, including the month of April increases the
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amount of landings unaffected by the closures to 61%. This means that the largest reductions
that could be achieved as a result of Amendment 16 management actions is 39-50% relative to
status quo. The realized reduction from these regulatory actions was estimated to be much
less than 39-50%, because a majority of vermilion snapper and SWG trips were classified as
non-target trips during the Amendment 16 closed seasons.

The results of this analysis may have greatly differed if landings in pounds rather than landings
in numbers were used. Because landings in pounds from the headboat catch-effort files are not
used for estimating annual landings, quantity rather than weight was used for purposes of this
analysis. This results in ‘target’ trips being defined more often for smaller, more abundant
species, such as vermilion snapper, and potentially less often for higher level predators, such as
groupers. Regardless, evaluating a range of potential ‘target’ trip definitions allows for the
sensitivity of results to be explored. Numerous additional ‘target’ trip definitions could have
been considered in this report. Any definitions that require higher amounts of fish or higher
percentages of fish to be landed, will reduce any reductions occurring from Amendment 16
closed seasons. Similarly, lower landing threshold will increase the number of ‘target’ trips and
result in greater assumed reductions from Amendment 16.

Discard data were not summarized in this report, but equivalent reductions in discards will be
presumed to be proportional to landings in subsequent analyses. Additional work is now
ongoing to estimate headboat red snapper discards for 2005-2007. Southeast Regional Office
staff and Southeast Fisheries Science Center staff are also evaluating whether appropriate data
and methods are available for assigning headboat red snapper landings to South Atlantic
statistical grids or other spatial areas. If methods and data are identified, then status quo or
Amendment 16 adjusted landings from this analysis can be assigned to statistical grids for
evaluating the size and extent of proposed snapper-grouper spatial closures.
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Introduction/Background

A recent stock assessment of red snapper off the south Atlantic coast of the United
States indicates the stock is undergoing overfishing and is severely overfished (SEDAR15
2009). Red snapper fishing mortality during 2006 was 7.67 times higher than the fishing
mortality rate associated with Fysy (=Fso%spr) and spawning stock biomass (SSB) was 2
percent of the SSB at maximum sustainable yield (SEFSC 2009). The south Atlantic
Fishery Management Council (SAFMC) is currently developing Amendment 17 to the
Snapper-Grouper Fishery Management Plan to address overfishing of red snapper and
rebuild this stock (SAFMC 2009). Alternatives under consideration include a year-round
prohibition on red snapper harvest, possession, and retention in the south Atlantic EEZ,
as well as year-round spatial area closures for all snapper-grouper harvest and
possession, (except with spearfishing equipment). The overall size and extent of these
area closures is contingent on bycatch mortality outside the closed areas and the overall
percent reduction in fishing mortality needed to end overfishing. Based on an Fysy =
Fao%spr, an 87 percent reduction in red snapper fishing mortality is needed to end
overfishing.

In October 2006, the SAFMC implemented Snapper-Grouper Amendment 13C. This
amendment was developed, in part, to address overfishing of snowy grouper, golden
tilefish, and black sea bass through quota reductions and alterations to allowable gear
configurations. In September 2008, the SAFMC approved Snapper-Grouper Amendment
16. This amendment was developed to address overfishing of gag and vermilion
snapper in the south Atlantic. NOAA Fisheries Service partially approved this
amendment in March 2009. If implemented through final rule, Amendment 16 would
establish a four month commercial and recreational closed season (January-April) for
shallow-water grouper, establish a five-month recreational closed season for vermilion
snapper (November-March), modify gag and vermilion snapper commercial quotas, and
reduce bag limits for vermilion snapper, gag, and other groupers.

The intent of this analysis is to evaluate potential changes in red snapper commercial
harvest and discards associated with Amendment 13C and Amendment 16 regulatory
changes, and to evaluate the cumulative effects of these regulations in conjunction with
the regulations proposed by Amendment 17.
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Methods
Baseline

To determine baseline landings for red snapper, landings reported in the commercial
logbook (provided by Kevin McCarthy, SEFSC, on April 6, 2009) were summarized by
statistical area for 2005 — 2007 using custom software written in SAS (SAS Institute Inc.,
Cary, NC). To maintain confidentiality, some landings were aggregated across grids.
Year was assigned using the date the fish were landed. South Atlantic red snapper
landings were considered any landings reported in statistical areas 2400 through 3700.
Additionally, the number of unique trips and vessels were summarized by year and area.
Because the commercial logbook does not account for all commercial landings (e.g.
sales made on state permits), landings were scaled up to account for this missing data.
Percent scalars for 2005 and 2006 logbook landings were determined using commercial
landings estimates reported in SEDAR 15 (2009; see Table 4, p. 19). The percent scalar
for 2007 logbook landings was determined using commercial landings estimates derived
using identical methods to SEDAR15 (D. Gloeckner, NMFS Beaufort Lab, pers. comm.).
Logbook landings for 2005, 2006, and 2007 were scaled up by the respective SEDAR and
Beaufort Lab scalars to create baseline commercial landings for these years. Next, an
average of 2005 — 2007 landings was computed for each area. These scaled landings
represent the baseline total commercial landings by area.

Reliability of Depth Records

To determine the utility of partitioning commercial landings by area and depth, the
accuracy of reported fishing depth in the commercial logbook was investigated.
Digitized bathymetric maps (www.nauticalcharts.noaa.gov) for the south Atlantic were
projected in ArcGlIS (ESRI, Redlands, CA) and overlaid with commercial logbook grids.
The maximum and minimum depths in fathoms within each grid cell were visually
identified, then converted to feet. To establish a buffer for measurement uncertainty,
50 feet was subtracted from minimum depths and added to maximum depths. Next,
depth records for red snapper landings reported in the commercial logbook were
compared to the valid range of depths for the relevant logbook grid area. Unrealistic
reported depth values were flagged.

Economic Trip Reduction Model

To predict the impacts of regulations associated with Amendments 13C and 16 upon
commercial trips that had previously encountered red snapper, and project associated
reductions in take, an economic trip reduction model was developed (Waters 2008).
The model hypothetically imposed proposed regulations on individual fishing trips as
reported to the logbook database. Each reported trip was examined with regard to a
combination of regulations implemented in Amendment 13C as well as proposed rules
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in Amendment 16, and the various proposed alternatives in Amendment 17. The effects
of the rules on trip catches, revenues and costs were calculated from a model run using
an opportunity cost of $52 per person. Opportunity cost expresses the surplus revenue
per person per day relative to cost of the trip required for the trip to occur. A three-
year average was used to estimate the expected effects of proposed regulations so that
anomalies that may have affected fishing success in any one year would be averaged
out. Logbook data for the three year period, 2005 — 2007, were used to simulate the
fishery. A comprehensive description of the model may be found in Appendix A.

Evaluating Impacts of Management Alternatives

Outputs from the economic trip reduction model were summarized to quantify landings,
trips, and discards by area and by management action for simulations based on 2005,
2006, and 2007 logbook records. The impacts of Amendment 13C (A16_NO_ACTION),
Amendment 16 (A17_NO_ACTION), and various alternatives of Amendment 17
(A17_ALT2, A17_ALT3, A17_ALT4, A17_ALTS5, A17_ALT6) were evaluated (Table 1). Red
snapper landings (A13C_NO_ACTION, A16_NO_ACTION, A17_NO_ACTION) and discards
attributable to proposed red snapper fishery closures (A17_ALT2, A17_ALT3, A17_ALT4,
Al17_ALT5, A17_ALT6) were computed by area for 2005, 2006, and 2007. Discards were
assumed to be zero for fish harvested with spearfishing gear.

Projected annual landings and new management discard estimates were then scaled up
to represent all commercial fishing activities using the scalars described previously.
Next, three-year average removals were computed for each management scenario.
Note that these removals do not account for baseline discard rates, which will be
discussed later.

Because the baseline case for the economic trip reduction model (A13C_NO_ACTION)
eliminates unprofitable trips, outputs for all model runs underestimate landings.
Projected cumulative reductions in total removals by area were computed by calculating
percent reductions in removals by area for each management scenario relative to the
baseline model, then multiplying this percentage by the baseline landings by area.

Total Removals

Total removals by the commercial fishery must account for discards. In August 2001,
the Southeast Fisheries Science Center (SEFSC) initiated a program to collect
information regarding the numbers of fish that were being discarded in Gulf of Mexico
and south Atlantic fisheries. To collect this information, the SEFSC developed a form that
supplements the existing vessel coastal logbook forms that are currently mandatory for
those fisheries (Poffenberger and McCarthy, 2004). A 20% random sample of the
vessels with south Atlantic snapper-grouper, king mackerel, Spanish mackerel or shark
permits were selected to report the number of animals discarded by species. To assure
that the sample was representative of the total universe of vessels with these Federal
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permits, the universe of permitted vessels was stratified and a random sample selected,
without replacement, from each stratum (SEDAR15 2009).

A general linear modeling approach was applied to these data to derive estimates of red
snapper discards (expressed as thousands of fish) in the south Atlantic (SEDAR15 2009).
Values for 2005 - 2007 were generated from the same program used to produce the
SEDAR 15 estimates (SEDAR15 2009), but differed slightly from the SEDAR 15 estimates
due to additional quality control on the logbook data (K. McCarthy, NMFS SEFSC Miami,
FL, pers. comm.).

Discard estimates in numbers were converted to discard estimates in weight using the
mean (2007 — 2009) ratio of discards in weight to discards in numbers from red snapper
stock assessment projection scenario H1 (F = Fyprent) in SEFSC (2009). Discard estimates
in weight for each year (2005 — 2007) were converted to dead discards by multiplying by
the commercial release mortality for red snapper, estimated at 90% (SEDAR15 2009).
These baseline dead discards were assumed to occur spatially in proportion to landings
by grid. A mean dead discard estimate for 2005 — 2007 was computed and added to
mean annual (e.g. ‘baseline’) landings to obtain an estimate for baseline removals.

To compute reductions in red snapper mortality due to management actions, projected
landings under scenarios permitting red snapper harvest (A13C_NO_ACTION,
A16_NO_ACTION, A17_NO_ACTION) and projected new discards attributable to
proposed red snapper fishery closures (A17_ALT2, A17_ALT3, A17_ALT4, A17_ALTS5,
A17_ALT6) were treated as proxies for the commercial fishery’s rate of interaction with
the red snapper stock. Percent reductions in this ‘rate of interaction’ from the baseline
model (e.g. A13C_NO_ACTION) were computed and applied to baseline dead discards to
compute a new overall dead discard weight across the spatial domain. These baseline
dead discards were assumed to occur spatially in proportion to reductions in landings
and were distributed accordingly. Projected red snapper landings and additional dead
discards resulting from new management regulations were added to generate an
estimate of total removals for each scenario. Distributing total removals spatially
facilitated the evaluation of additional reductions in red snapper removals that might be
obtained via spatial closures of statistical areas to all fishing resulting in red snapper
discards.

Results
Baseline
Logbook reported landings of red snapper, in thousand pounds whole weight (TP), for

red snapper by area were highest in grid 3080 in 2007 (38 TP), and ranged annually
between 81 — 117 TP for the entire south Atlantic (Table 2). Annual scalars to account
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for unreported commercial landings ranged from 3 — 6% (Table 3). Baseline scaled
landings by area are reported in Table 4.

Red snapper commercial landings occur predominantly off the northeast coast of Florida
(Figure 1). Based on a three-year average (2005 — 2007), over 32 TP (30% of the fishery)
per year were landed in cell 3080, and the majority of other landings occur in bordering
areas (2880, 2980, 3081, 3180, and 3179). A large portion of commercial red snapper
landings also occur off the coast of South Carolina (Areas 3278, 3279, and 3378).
Similarly, the majority of trips occur off the northeast coast of Florida and off the coast
of South Carolina (Figure 2).

Reliability of Depth Records

Depth was determined to be an unreliable field in the commercial logbook, as depth
records were often unavailable (Table 5). Reporting of depth improved through time,
with no missing ‘depth’ records in 2007. However, a significant percentage of reported
depths each year were well outside the range of depths available within the reported
fishing statistical area. Some landings of red snapper were reported in cells with
minimum depths beyond 1000 ft, but these cases only represented 1.43% of total
landings.

Economic Trip Reduction Model

Table 6 lists projected commercial removals of red snapper, not including baseline
discards, under various management scenarios derived by applying economic trip
reduction model percent reductions in landings from baseline A13C_NO_ACTION model
to baseline commercial landings. Numbers for Amendment 13C, Amendment 16, and
Amendment 17: No Action represent projected landings. As all other Amendment 17
actions prohibit the harvest of south Atlantic red snapper, numbers for other
Amendment 17 actions represent new discards.

Figure 3 illustrates projected commercial landings of south Atlantic red snapper by area,
based on economic trip reduction model scenario A17_NO_ACTION, which incorporates
anticipated reductions in landings given implementation of Amendment 13C and
Amendment 16. The largest percent reductions from baseline landings tend to occur in
the areas previously described as the core of the red snapper fishery.

Total Removals

The mean (2007 — 2009) ratio of discards in weight to discards in numbers from the
south Atlantic red snapper stock assessment projection scenario H1 (F = Feyrrent; SEFSC
2009) was 1.49 + 0.05 Ibs/fish (mean £ SD). Using this ratio, the mean (2005 — 2007)
baseline discard estimate in weight was computed as 25.62 + 2.99 TP-yr™* (Table 7).
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As the economic trip reduction model predicted significantly reduced rates of fishery
interactions with red snapper, the discard rate was also expected to decline. Table 8
lists projected commercial discards (TP) under various management scenarios.
Projected discards (excluding discards due to new management regulations) range from
25.6 TP at baseline to 7.4 TP (29% of baseline) under Amendment 17, Alternative 6.
Projected total removals by area were computed by applying the commercial release
mortality rate of 90% (SEDAR15 2009) and adding landings and new management dead
discards (Table 9). Overall removals were projected to decline from 130.8 TP at baseline
to 34.7 TP (a 73.5% reduction) under Amendment 17, Alternative 6. Amendment 13C
was projected to provide little reduction in red snapper removals (1.2% reduction);
whereas Amendment 16 regulations were projected to reduce total removals by 16.5%
from baseline removals.

Figures 4 — 11 illustrate the spatial distribution and projected weight of removals under
various management scenarios. For the baseline scenario, assuming no impacts of
Amendment 13C or Amendment 16, red snapper removals were concentrated in
Northeast Florida and coastal South Carolina, with the majority occurring in grids 3080,
2980, 2880, 3279, 3378, and 3278 (Figure 4). Amendment 13C had little impact on the
level or spatial distribution of removals (Figure 5). Amendment 16 was projected to
reduce removals in the core of the fishery between 10 — 40%, with the most significant
reductions off the coast of South Carolina (Figure 6). Amendment 17, Alternative 2 was
projected to generate substantial reductions (10 — 90%) in the core of the fishery, with
some reductions along the fringes (Figure 7). Amendment 17, Alternative 3 was
projected to substantially reduce removals (>50%) in the core of the Northeast Florida
fishery, with less substantial reductions off South Carolina (Figure 8). Amendment 17,
Alternative 4 was projected to substantially reduce removals (>50%) off both Northeast
Florida and South Carolina (Figure 9). Amendment 17, Alternative 5 was projected to
reduce removals even more than Alternative 4 off Northeast Florida, but less off South
Carolina (Figure 10). Amendment 17, Alternative 6 was projected to reduce removals
throughout the fishery, with removals remaining above 3 TP in only 3 statistical areas:
3180, 3179, and 3378 (Figure 11).

Closures of logbook grid areas to all snapper — grouper fishing may provide substantial
additional reductions in red snapper removals. If none of the current alternatives from
Amendment 17 are implemented, and Amendment 13C and Amendment 16 have no
effect, an 87% reduction in red snapper removals by the commercial fishery might be
obtained through closure of ten grid cells to all snapper — grouper fishing (Table 10). If
Amendment 13C and Amendment 16 have the effects predicted by the economic trip
reduction model, an 87% reduction in red snapper removals by the commercial fishery
might be obtained through closure of nine grid cells to all fishing resulting in red
snapper discards (Table 11). If Amendment 13C, Amendment 16, and Amendment 17,
Alternative 4 are all implemented and have the effects predicted by the economic trip
reduction model, an 87% reduction in red snapper removals by the commercial fishery
might be obtained through closure of five grid cells (3378, 3080, 3279, 3476, 3081) to all
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fishing resulting in red snapper discards (Table 12), in addition to the partial closures
proposed by Amendment 17, Alternative 4 (see Table 1). For Amendment 17,
Alternative 6, an 87% cumulative reduction in commercial fishing removals could be
obtained through closure of four grid cells (3378, 3179, 3180, and 3476) to all fishing
resulting in red snapper discards (Table 13), in addition to the partial closures proposed
by Amendment 17, Alternative 6 (see Table 1). It should be noted that two of these cells
would be partially closed under Alternatives 4 and 6 (3080 and 3279), but discards still
exist due to depth and gear exceptions present in the proposed regulations.

Discussion

In this report, baseline landings for south Atlantic red snapper were computed as a
three-year average of logbook reported landings adjusted up for underreporting.
Baseline removals of red snapper were computed by adding a baseline discard weight
derived from a generalized linear model of observer reported red snapper discards on
commercial vessels (SEDAR15 2009) and a stock production model’s projected
relationship between red snapper discard numbers and weight (SEFSC 2009). The
impacts of various management regulatory measures implemented in Amendment 13C
and proposed in Amendments 16 and 17 upon red snapper interaction rates (e.g.
landings and discards) were simulated using an economic trip reduction model
described in Waters (2008). Model outputs suggested minimal reductions (< 2%) in red
snapper removals from Amendment 13C, slight reductions (16%) from Amendment 16,
and substantial reductions from the various management alternatives proposed in
Amendment 17 (48 — 73%). Under all scenarios, area closures in addition to those
currently proposed in Amendment 17 would be necessary to achieve the 87% reduction
in red snapper removals necessary to end overfishing based on an Fysy = Faguspr.

As with any fishery-dependent dataset, the commercial logbook data upon which the
majority of these analyses are based has its limitations. As a trip-level reporting form,
the coastal logbook datasheet only allows for reporting of one area and one depth
fished per species, although the species reported as landed on the form may have been
caught in several different areas at several different depths over the length of a single
fishing trip. Over the 2005 — 2007 period, ‘depth’ was either unavailable or unrealistic in
8 —30% of reported records. As such, ‘depth’ was not considered in these analyses.

The distribution of red snapper landings based on reported ‘area fished’ corresponded
with anecdotal information that the bulk of the south Atlantic red snapper fishery
occurs off the coast of Northeast Florida, with an additional fishery off the coast of
South Carolina. There were probably some inaccuracies in this field, given that a small
percentage of red snapper landings were reported in cells with depths beyond 1000 ft.
These are likely trips that were targeting a deep water species that landed red snapper
in transit.
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Discards of red snapper were computed using a generalized linear model applied to
observed discards on commercial vessels (SEDAR15 2009). The number of trips
reporting red snapper in the south Atlantic was very low and the number of individual
fish reported as discarded was also low. Stratification of the available data was limited
because of the small sample sizes and, therefore, likely does not capture much of the
variation in numbers of discards within the red snapper fisheries. How that may affect
the number of calculated discards (over or under estimate) is unknown (SEDAR15 2009).
Dead discards were added to landings to obtain total removals. Assuming no
redistribution of effort and no impacts of Amendments 13C or 16, an 87% reduction in
red snapper removals might be achieved by closing ten grid cells to all snapper —
grouper fishing.

The impacts of Amendments 13C, 16, and 17 were simulated using an economic trip
reduction model that hypothetically imposed proposed regulations on individual fishing
trips as reported to the logbook database (Waters 2008). Each reported trip was then
examined with regard to a combination of rules proposed in Amendments 13C, 16, and
17. The effects of the rules on trip catches, revenues and costs were calculated. Trips
that were deemed unprofitable were eliminated and the impacts on red snapper
interactions were calculated (Waters 2008).

The following discussion of the economic trip reduction model is taken from Waters
(2008): The logbook data used in this analysis reflected the full range of harvesting
activities and outcomes for trips in the commercial snapper-grouper fishery, from
targeted to incidental capture of various species, and included differences in species
composition and fishing activities by area, gear, duration of trip, crew size, good luck and
bad luck, and so forth. In this sense, this analysis was more realistic than conventional
bioeconomic models, which specify homogeneous fishing activity within a few discrete
fishing classes defined by vessel size, gear type, area fished, or scale of operation.

The economic trip reduction model accounted for behavioral responses by fishermen to
new regulations by eliminating currently observed trips that likely would become
unprofitable. However, the simulation model did not account for more complex
behavioral responses such as a redirection of fishing effort among different types of
fishing as fishermen react to minimize the adverse effects of management. Conversely,
fishing effort in the snapper-grouper fishery may increase with time if proposed
regulations are successful in increasing the long-term abundance of economically
important species. This analysis did not account for potential changes in fishing effort
with time, and additional econometric analysis is needed to model this type of
behavioral response to changes in resource abundance and regulation.

Analyses using the economic trip reduction model suggested that regulations associated
with Amendments 13C and 16 might reduce overall red snapper removals in the
commercial fishery by 16%, and would require major area closures or some combination
of area closures and regulations proposed in Amendment 17 to reduce overall red
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snapper removals by the commercial fishery to 87%. Of the proposed alternatives,
Alternatives 4 and 6 came closest to achieving the 87% reduction, but each would
require additional area closures. For example, Amendment 17, Alternative 6 would
prohibit commercial and recreational harvest, possession, and retention of species in
the snapper grouper FMU year-round in an area that includes commercial logbook grids
2880, 2980, 3080, 3179, 3180, 3278, and 3279. These analyses suggest the provisions in
this alternative allowing the harvest of black sea bass and golden tilefish result in
significant red snapper discards, especially in cells 3080 and 3179. The complete closure
of these two cells and two additional grid cells (3378, 3476) to all fishing resulting in red
snapper discards would reduce red snapper harvest by greater than 87% overall for the
commercial fishery. Similar patterns were observed for Amendment 17 Alternatives 4
and 6. This is not surprising, given that the area closures are identical between the two
alternatives except that Alternative 4 provides for some open depths within each cell
where red snapper occur in less abundance.

Further investigations into the sensitivity of these model predictions and the actions
required to reduce red snapper removals in the recreational fisheries will be required to
fully ascertain the impacts of previously implemented and currently proposed
Amendments. Additional investigations of the impacts of proposed regulations on deep
water species also found in Amendment 17 may also be prudent, although their effects
on red snapper discard rates are expected to be minimal.
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Table 1. Proposed or implemented regulations under various management actions
integrated into economic trip reduction simulation model.

Model Status Management Actions*

Decrease commercial quota for
snowy grouper from 151 TP gw in
2006 to 118 TP gw in 2007, and
decrease trip limit from 275 Ibs gw in
2006 to 175 Ibs gw in 2007. Reduce
golden tilefish commercial quota to
295 TP wg, reduce trip limit to 4 TP
gw, reduce trip limit to 300 Ibs gw if
75% quota taken by 1 Sept. Establish
1.1 MP gw quota for vermilion
snapper. Reduce black sea bass
quota from 477 TP gw (June 1, 2006 -
May 31, 2007) to 423 TP gw (June 1,
2007 - May 31, 2008), require use of
22 inch mesh for entire back panel of
pots, remove pots from water when
guota is met. Increase trip limit for
red porgy to 120 fish (May -
December), establish quota of 127
TP gw.

Establish closed season from January
to April for all shallow water grouper.
Establish 352,940 Ibs gw quota for
A16_NO_ACTION  Proposed (Public Comment) gag. Reduce vermilion snapper
guota to 315,523 Ibs gw (January -
June) and 302,523 Ibs gw (July -
December).

Continue the 20 inch size limit
(commercial & recreational).
Prohibit all commercial and
recreational harvest, possession, and
retention of red snapper year-round
in the south Atlantic EEZ.

A13C_NO_ACTION Implemented (Oct 2006)

Al17_NO_ACTION  Proposed

Al7_ALT2 Proposed

11
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Prohibit commercial and recreational
harvest, possession, and retention of
species in the snapper grouper FMU
year-round in an area that includes
commercial logbook grids 2880,
2980, 3080, and 3180 between a
depth of 98 feet (16 fathoms; 30 m)
to 240 feet (40 fathoms; 73 m).
Allow black sea bass harvest,
possession, and retention in the
closed area if fish were harvested
with black sea bass pots with
endorsements. Allow golden tilefish
harvest, possession, and retention in
the closed area. Allow harvest,
possession, and retention of snapper
grouper species in the closed area if
fish were harvested with spearfishing
gear. Prohibit all commercial and
recreational harvest, possession, and
retention of red snapper year-round
in the south Atlantic EEZ.

Prohibit commercial and recreational
harvest, possession, and retention of
species in the snapper grouper FMU
year-round in an area that includes
commercial logbook grids 2880,
2980, 3080, 3179, 3180, 3278, and
3279 between a depth of 98 feet (16
fathoms; 30 m) to 240 feet (40
fathoms; 73 m). Allow black sea bass
harvest, possession, and retention in
the closed area if fish were harvested
with black sea bass pots with
endorsements. Allow golden tilefish
harvest, possession, and retention in
the closed area. Allow harvest,
possession, and retention of snapper
grouper species in the closed area if
fish were harvested with spearfishing
gear. Prohibit all commercial and
recreational harvest, possession, and
retention of red snapper year-round
in the south Atlantic EEZ





Al7_ALT5 Proposed

Al7_ALT6 Proposed
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Prohibit commercial and recreational
harvest, possession, and retention of
species in the snapper grouper FMU
year-round in an area that includes
commercial logbook grids 2880,
2980, 3080, and 3180. Allow black
sea bass harvest, possession, and
retention in the closed area if fish
were harvested with black sea bass
pots with endorsements. Allow
golden tilefish harvest, possession,
and retention in the closed area.
Allow harvest, possession, and
retention of snapper grouper species
in the closed area if fish were
harvested with spearfishing gear.
Prohibit all commercial and
recreational harvest, possession, and
retention of red snapper year-round
in the south Atlantic EEZ

Prohibit commercial and recreational
harvest, possession, and retention of
species in the snapper grouper FMU
year-round in an area that includes
commercial logbook grids 2880,
2980, 3080, 3179, 3180, 3278, and
3279. Allow black sea bass harvest,
possession, and retention in the
closed area if fish were harvested
with black sea bass pots with
endorsements. Allow golden tilefish
harvest, possession, and retention in
the closed area. Allow harvest,
possession, and retention of snapper
grouper species in the closed area if
fish were harvested with spearfishing
gear. Prohibit all commercial and
recreational harvest, possession, and
retention of red snapper year-round
in the south Atlantic EEZ

*impacting commercial fisheries
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Table 2. Logbook reported landings (thousand Ibs, whole weight) for south Atlantic red
snapper, 2005 — 2007, by area.

Grand Average 2005 - Percent of
AREA 2005 2006 2007 Total 2007 Total
3080 29.3 245 377 91.5 30.5 29.59%
2980 13.7 75 15.2 36.4 12.1 11.76%
3279 15.5 6.1 7.5 29.0 9.7 9.38%
2880 7.9 5.5 9.5 22.8 7.6 7.36%
3278 9.4 5.8 6.6 21.7 7.2 7.01%
3378 9.3 6.0 6.0 213 7.1 6.89%
3179 9.6 33 2.9 15.8 5.3 5.12%
3081 2.6 4.9 7.3 14.8 4.9 4.79%
3180 3.5 2.6 3.8 9.9 33 3.21%
3476 3.0 2.6 2.1 7.7 2.6 2.50%
3377 1.9 24 1.0 5.2 1.7 1.68%
2879 0.5 1.7 1.8 4.0 1.3 1.29%
3376 0.3 0.1 35 3.9 1.3 1.26%
2482 1.7 2.0 0.0 3.7 1.2 1.19%
2481 1.3 1.0 0.3 2.5 0.9 0.82%
2480 0.7 0.9 0.7 2.3 0.8 0.73%
2780 0.8 0.3 0.5 1.6 0.5 0.53%
3477 0.5 0.6 0.5 1.5 0.5 0.49%
2981 0.3 0.6 0.3 1.2 0.4 0.39%
3474 0.4 0.5 0.2 1.1 0.4 0.36%
3277 0.0 0.3 0.7 1.0 0.4 0.33%
3079 0.6 0.2 0.2 1.0 0.3 0.31%
2580 0.5 0.2 0.0 0.8 0.3 0.25%
3379 0.1 0.5 0.2 0.8 0.3 0.26%
2679 0.0 0.5 0.1 0.6 0.2 0.19%
3178 0.4 0.1 0.1 0.6 0.2 0.18%
2779 0.1 0.1 0.2 0.4 0.1 0.14%
3280 0.2 0.1 0.1 0.4 0.1 0.13%
3575 0.0 0.1 0.1 0.1 0.1 0.06%
Other* 2.9 0.0 0.1 3.0 1.8 0.0178
Grand
Total 117.1 80.9 108.9 306.8 103.1

Source: Commercial Logbook database, SEFSC, accessed April 6, 2009.
*Landings from areas with fewer than 3 vessels per year are aggregated into this ‘Other’
category.
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Table 3. Annual scalars accounting for commercial landings (thousands of pounds,
whole weight) unreported in commercial logbook.

2005 2006 2007

Logbook 117.1 80.9 108.8

All Comm Landings 124.4° 83.2" 115.7t
Lbs Difference 7.3 2.3 6.8

%Difference 6.24% 2.83% 6.28%

"Source: SEDAR 15: south Atlantic Red Snapper (SEDAR15 2009).
'I'Source: D. Gloeckner, NMFS Beaufort Lab, NC.
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Table 4. Commercial landings (thousand Ibs, whole weight) for south Atlantic red
snapper, 2005 — 2007, by area, with baseline average (2005 — 2007) used for subsequent
commercial landings comparisons.

AREA 2005 2006 2007 Grand Total | Average Pct of Total
3080 31.2 25.2 401 96.4 32.1 29.83%
2980 146 7.7 16.1 38.4 12.8 11.89%
3279 165 6.2 7.9 30.6 10.2 9.48%
2880 8.4 5.6 10 24 8 7.43%
3278 10 6 7 22.9 7.6 7.07%
3378 9.9 6.2 6.3 22.4 7.5 6.94%
3179 10.2 34 3 16.7 5.6 5.17%
3081 2.8 5.1 7.7 15.6 5.2 4.82%
3180 3.7 2.7 4.1 10.5 3.5 3.23%
3476 3.2 2.7 2.3 8.1 2.7 2.51%
3377 2 2.4 1 5.4 1.8 1.68%
2879 0.5 1.7 2 4.2 1.4 1.30%
3376 0.3 0.1 3.7 4.2 1.4 1.28%
2482 1.8 2 0 3.9 1.3 1.19%
2481 1.4 1 0.3 2.7 0.9 0.83%
2480 0.8 0.9 0.7 2.4 0.8 0.73%
2780 0.9 0.3 0.6 1.7 0.6 0.53%
3477 0.5 0.6 0.6 1.6 0.5 0.49%
2981 0.4 0.6 0.3 1.3 0.4 0.39%
3277 0 0.3 0.7 1.1 0.4 0.34%
3474 0.5 0.5 0.2 1.2 0.4 0.36%
2580 0.6 0.2 0 0.8 0.3 0.25%
3079 0.6 0.2 0.2 1 0.3 0.31%
3379 0.1 0.6 0.2 0.8 0.3 0.26%
2679 0 0.5 0.1 0.6 0.2 0.19%
2779 0.1 0.1 0.2 0.5 0.2 0.14%
3178 0.4 0.1 0.1 0.6 0.2 0.18%
3280 0.2 0.1 0.1 0.4 0.1 0.13%
3575 0 0.1 0.1 0.1 0 0.04%
Other* 3 0 0 3.1 1 0.98%
Grand Total 124.4 83.2 115.7 323.3 107.8

*Landings from areas with fewer than 3 vessels per year are aggregated into this ‘Other’

category.

16





WORKING DRAFT SERO-LAPP-2009-03

Table 5. Reliability of depth records in commercial logbook, as indicated by percentage
of records missing depth information, and percentage of reported depths falling outside
the bounds of available depths within reported fishing area (i.e. ‘unrealistic’).

Year Rows Unavailable Depth %Unavailable Unrealistic Depth %Unrealistic

2005 1342 333 24.8% 70 5.2%
2006 1154 73 6.3% 66 5.7%
2007 1326 0 0.0% 111 8.4%

Source: Commercial Logbook database, SEFSC, accessed April 6, 2009.
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Table 6. Projected commercial removals of red snapper (thousands of pounds, whole
weight), not including baseline discards, given implementation of Amendment 13C
(A13C), Amendment 16 (A16), and various management alternatives proposed in
Amendment 17 (A17).

Landings Amendment 17 New Discards
Al17 No
Al13C Al6 Action ALT2 ALT3 ALT4 ALT5 ALT6
3080 32.1 32.0 28.6 15.7 3.6 3.7 1.0 1.0
2980 12.8 12.3 11.3 4.1 2.2 2.2 0.9 0.9
3279 10.2 10.0 7.4 6.4 6.8 2.6 6.9 0.0
2880 8.0 8.0 7.5 1.9 1.2 1.2 1.0 1.0
3278 7.6 7.6 6.1 5.2 5.6 1.9 5.7 0.4
3378 7.5 7.5 5.6 4.8 53 5.8 5.4 5.8
3179 5.6 5.4 3.8 33 4.0 0.4 4.1 5.6
3081 5.2 5.2 4.3 1.5 1.9 2.2 1.9 2.2
3180 35 3.5 2.7 1.8 0.3 0.3 3.5 3.5
3476 2.7 2.6 2.3 2.2 2.3 2.5 2.3 2.5
3377 1.8 1.8 1.4 1.3 1.4 1.5 14 1.5
2879 1.4 14 0.9 0.3 0.8 14 0.8 14
3376 1.4 14 1.1 0.2 0.4 0.9 0.4 0.9
2482 1.3 1.2 1.2 0.5 0.6 0.6 0.6 0.6
2481 0.9 0.9 0.9 0.3 0.3 0.3 0.3 0.3
2480 0.8 0.8 0.8 0.4 0.4 0.4 0.4 0.4
2780 0.6 0.6 0.5 0.3 0.3 0.3 0.3 0.3
3477 0.5 0.5 0.4 0.4 0.4 0.5 0.4 0.5
2981 0.4 0.4 0.4 0.1 0.1 0.1 0.1 0.1
3474 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
3277 0.4 0.3 0.2 0.2 0.3 0.3 0.3 0.3
3079 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
2580 0.3 0.3 0.3 0.0 0.0 0.0 0.0 0.0
3379 0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1
2679 0.2 0.2 0.2 0.0 0.0 0.0 0.0 0.0
3178 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.2
2779 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0
3280 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Other* 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0
Total 107.8 106.4 89.8 53.2 404 310 364 219
%Baseline 100.0% 98.8% 83.4% 49.4% 37.5% 28.8% 33.8% 20.3%

*Landings from areas with fewer than 3 vessels per year are aggregated into this ‘Other’
category. Statistical areas with less than 50 Ibs landings omitted from table.
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Table 7. Baseline commercial discards, in thousands of fish and thousands of pounds
(whole weight), for south Atlantic red snapper, for 2005 — 2007. Estimates of discards in
numbers generated by K. McCarthy, NMFS SEFSC Miami. Conversion to discards in
weight performed using mean 2007 — 2009 ratio of discard in numbers to discard in |bs
from projection scenario H1 (SEFSC 2009).

Year D(1000) D(1000 Ib)
2005 15.25 22.67
2006 17.18 25.53
2007 19.28 28.65
Mean 17.24 25.62
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Table 8. Estimated baseline commercial discards (thousands of pounds, whole weight)
given implementation of Amendment 13C (A13C), Amendment 16 (A16), and various
management alternatives proposed in Amendment 17 (A17).

Amendment 17
A13CNo A16No No
Action Action | Action ALT2 ALT3 ALT4 ALT5 ALT6

3080 7.6 7.6 6.8 3.7 0.9 0.9 0.2 0.2
2980 3 2.9 2.7 1 0.5 0.5 0.2 0.2

3279 2.4 2.4 1.8 1.5 1.6 0.6 1.6 0
2880 1.9 1.9 1.8 0.4 0.3 0.3 0.2 0.2
3278 1.8 1.8 1.4 1.2 1.3 0.5 1.4 0.1
3378 1.8 1.8 1.3 1.1 1.3 1.4 1.3 1.4
3179 1.3 1.3 0.9 0.8 1 0.1 1 1.3
3081 1.2 1.2 1 0.4 0.4 0.5 0.4 0.5
3180 0.8 0.8 0.6 0.4 0.1 0.1 0.8 0.8
3476 0.6 0.6 0.5 0.5 0.6 0.6 0.6 0.6
3377 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3
2482 0.3 0.3 0.3 0.1 0.1 0.1 0.1 0.1
2879 0.3 0.3 0.2 0.1 0.2 0.3 0.2 0.3
3376 0.3 0.3 0.3 0 0.1 0.2 0.1 0.2
2480 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1
2481 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1

2580 0.1 0.1 0.1 0 0 0 0 0
2780 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

2981 0.1 0.1 0.1 0 0 0 0 0
3079 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
3277 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

3379 0.1 0.1 0 0 0 0 0 0
3474 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
3477 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Other* 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
DISCARDS 25.6 25.3 21.4 12.6 9.6 7.4 9.4 7.4

*Landings from areas with fewer than 3 vessels per year are aggregated into this ‘Other’
category. Statistical areas with less than 50 Ibs landings omitted from table.

20





WORKING DRAFT SERO-LAPP-2009-03

Table 9. Total estimated removals of south Atlantic red snapper by area (thousands of
Ibs, whole weight) given implementation of Amendment 13C (A13C), Amendment 16
(A16), and various management alternatives proposed in Amendment 17 (A17).

Amendment 17

Area Baseline  A16 No Action ALT2 ALT3 ALT4 ALT5 ALT6

3080 39 38.8 34.7 17.5 4.1 4.1 1.2 1.2
2980 15.5 14.9 13.7 4.6 2.4 2.4 1 1
3279 124 12.2 8.9 7.2 7.6 2.9 7.7 0
2880 9.7 9.7 9.1 2.1 1.4 1.4 11 11
3278 9.3 9.2 7.4 5.8 6.3 2.2 6.3 0.4
3378 9.1 9.1 6.8 5.4 5.9 6.4 6 6.4
3179 6.8 6.6 4.6 3.7 4.5 0.5 4.5 6.2
3081 6.3 6.3 5.2 1.7 2.1 2.5 2.1 2.5
3180 4.2 4.2 3.2 2 0.3 0.3 3.9 3.9
3476 3.3 3.2 2.8 2.4 2.6 2.7 2.6 2.7
3377 2.2 2.2 1.6 1.5 1.5 1.6 1.6 1.6
2879 1.7 1.7 1.1 0.3 0.9 1.5 0.9 1.5
3376 1.7 1.7 1.3 0.2 0.5 1 0.5 1
2482 1.6 1.5 1.5 0.6 0.6 0.6 0.6 0.6
2481 1.1 1.1 1.1 0.4 0.4 0.4 0.4 0.4
2480 1 1 0.9 0.4 0.4 0.4 0.4 0.4
2780 0.7 0.7 0.6 0.3 0.3 0.4 0.3 0.4
3477 0.6 0.6 0.5 0.4 0.4 0.5 0.4 0.5
2981 0.5 0.5 0.5 0.1 0.1 0.1 0.1 0.1
3474 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4
3079 0.4 0.4 0.3 0.3 0.4 0.4 0.4 0.4
3277 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3
2580 0.3 0.3 0.3 0 0 0 0 0
3379 0.3 0.3 0.2 0.1 0.1 0.1 0.1 0.1
2679 0.2 0.2 0.2 0 0 0 0 0
2779 0.2 0.2 0.1 0 0 0 0 0
3178 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
3280 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1
3575 0.1 0 0 0 0 0 0 0
Other* 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1

TOTAL 130.8 129.2 109.2 59.1 44.8 34.6 44.1 34.7
%Baseline 100.0% 98.8% 83.5% 45.2% 34.2% 26.5% 33.7% 26.5%
Note: 90% release mortality is applied to new management discards and baseline
discards for A17 alternatives 2 - 6.

*Landings from areas with fewer than 3 vessels per year are aggregated into this ‘Other’
category. Statistical areas with less than 50 Ibs landings omitted from table.
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Table 10. Percent reduction in commercial fishery removals (R), in thousands of |bs (TP),
whole weight, of south Atlantic red snapper given closures to all snapper — grouper
fishing in specific logbook grid cells, assuming no impacts of Amendment 13C or
Amendment 16.

Area Baseline Pct of Removals  Cum Pct Reduction* if Closed
3080 39 29.80% 29.80%
2980 155 11.90% 41.70%
3279 12.4 9.50% 51.20%
2880 9.7 7.40% 58.70%
3278 9.3 7.10% 65.70%
3378 9.1 6.90% 72.70%
3179 6.8 5.20% 77.80%
3081 6.3 4.80% 82.70%
3180 4.2 3.20% 85.90%
3476 3.3 2.50% 88.40%
3377 2.2 1.70% 90.10%
2879 1.7 1.30% 91.40%
3376 1.7 1.30% 92.70%
2482 1.6 1.20% 93.90%
2481 1.1 0.80% 94.70%

*from baseline total of 130.81 thousand Ibs, assuming no redistribution of fishing
pressure onto other spatial locations with red snapper.
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Table 11. Cumulative percent reductions in projected commercial fishery removals (R)
relative to baseline removals of 130.8 thousands Ibs (TP), whole weight, of south
Atlantic red snapper, given additional spatial closures to all fishing resulting in red
snapper discards in specific logbook grid cells, given implementation of Amendments
13Cand 16.

Potential closed area R(TP) Cum Pct Reduction* if Closed
Overall reduction due to A13C & A16 21.6 16.53%
3080 34.7 43.07%
2980 13.7 53.55%
2880 9.1 60.52%
3279 8.9 67.35%
3278 7.4 72.98%
3378 6.8 78.16%
3081 5.2 82.11%
3179 4.6 85.63%
3180 3.2 88.11%
3476 2.8 90.24%
3377 1.6 91.49%
2482 1.5 92.61%
3376 1.3 93.62%
2879 1.1 94.45%
2481 1.1 95.27%

*from baseline total of 130.81 thousand Ibs, assuming no redistribution of fishing
pressure onto other spatial locations with red snapper.
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Table 12. Cumulative percent reductions in projected commercial fishery removals (R)
relative to baseline removals of 130.8 thousands Ibs (TP), whole weight, of south
Atlantic red snapper, given additional spatial closures to all fishing resulting in red
snapper discards in specific logbook grid cells, given implementation of Amendments

13C, 16, and 17 Alt. 4.

Potential closed area R(TP) Cum Pct Reduction* if Closed
Overall reduction due to A13C, A16,
& A17 (Alt. 4) 34.6 73.52%
3378 6.4 78.42%
3080 4.1 81.57%
3279 2.9 83.80%
3476 2.7 85.89%
3081 2.5 87.77%
2980 2.4 89.63%
3278 2.2 91.28%
3377 1.6 92.53%
2879 1.5 93.68%
2880 1.4 94.74%
3376 1.0 95.52%

*from baseline total of 130.81 thousand Ibs, assuming no redistribution of fishing

pressure onto other spatial locations with red snapper.
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Table 13. Cumulative percent reductions in projected commercial fishery removals (R)
relative to baseline removals of 130.8 thousands Ibs (TP), whole weight, of south
Atlantic red snapper, given additional spatial closures to all fishing resulting in red
snapper discards in specific logbook grid cells, given implementation of Amendments

13C, 16, and 17 Alt. 6.

Potential closed area R(TP) Cum Pct Reduction* if Closed
Overall reduction due to A13C, Al6,
& A17 (Alt. 6) 34.7 73.50%
3378 6.4 78.40%
3179 6.2 83.15%
3180 3.9 86.12%
3476 2.7 88.21%
3081 2.5 90.09%
3377 1.6 91.33%
2879 1.5 92.48%
3080 1.2 93.37%
2880 1.1 94.24%
3376 1 95.02%
2980 1 95.78%

*from baseline total of 130.81 thousand Ibs, assuming no redistribution of fishing

pressure onto other spatial locations with red snapper.
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Figure 1. Total commercial landings of south Atlantic red snapper by area, based on
scaled 2005 — 2007 average. Color scale denotes landings in thousands of pounds whole
weight, and percentage of overall landings is indicated for each grid cell.
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Figure 2. Total commercial trips landing south Atlantic red snapper by area, based on
scaled 2005 — 2007 average. Color scale denotes number of trips, and percentage of
overall trips is indicated for each grid cell.
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Figure 3. Projected commercial landings of south Atlantic red snapper by area, based on
economic trip reduction model scenario A17_NO_ACTION, which incorporates
anticipated reductions in landings given implementation of Amendment 13C and
Amendment 16. Color scale denotes landings in thousands of pounds (TP) whole
weight, and reduction from baseline landings (TP) is given in each cell.
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Figure 4. Estimated baseline commercial removals of south Atlantic red snapper by area.
Color scale denotes removals in thousands of pounds (TP) whole weight, with value for
baseline removals (TP) given in each cell.
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Figure 5. Projected commercial removals of south Atlantic red snapper by area following
implementation of Amendment 13C. Color scale denotes removals in thousands of
pounds (TP) whole weight, with value for removals (TP) given in each cell.
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Figure 6. Projected commercial removals of south Atlantic red snapper by area,
following implementation of Amendment 13C and Amendment 16. Color scale denotes
removals in thousands of pounds (TP) whole weight, with value for removals (TP) given
in each cell.
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Figure 7. Projected commercial removals of south Atlantic red snapper by area following
implementation of Amendment 13C, Amendment 16, and Alternative 2 for Amendment
17. Color scale denotes removals in thousands of pounds (TP) whole weight, with value
for removals (TP) given in each cell. Note removals consist entirely of dead discards in
this scenario.
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Figure 8. Projected commercial removals of south Atlantic red snapper by area following
implementation of Amendment 13C, Amendment 16, and Alternative 3 for Amendment
17. Color scale denotes removals in thousands of pounds (TP) whole weight, with value
for removals (TP) given in each cell. Note removals consist entirely of dead discards in
this scenario.
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Figure 9. Projected commercial removals of south Atlantic red snapper by area following
implementation of Amendment 13C, Amendment 16, and Alternative 4 for Amendment
17. Color scale denotes removals in thousands of pounds (TP) whole weight, with value
for removals (TP) given in each cell. Note removals consist entirely of dead discards in
this scenario.
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Figure 10. Projected commercial removals of south Atlantic red snapper by area
following implementation of Amendment 13C, Amendment 16, and Alternative 5 for
Amendment 17. Color scale denotes removals in thousands of pounds (TP) whole
weight, with value for removals (TP) given in each cell. Note removals consist entirely of
dead discards in this scenario.
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Figure 11. Projected commercial removals of south Atlantic red snapper by area
following implementation of Amendment 13C, Amendment 16, and Alternative 6 for
Amendment 17. Color scale denotes removals in thousands of pounds (TP) whole
weight, with value for removals (TP) given in each cell. Note removals consist entirely of
dead discards in this scenario.
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Appendix A

Description of Economic Trip Reduction Model

The following description of the model is drawn from Amendment 16: An Economic
Model to Analyze Management Alternatives Proposed for the Commercial Fishery in
Amendment 16 to the Atlantic Snapper-Grouper Fishery Management Plan (Waters
2008).

Logbook trip reports include information about landings by species, but do not include
information about trip revenues. Therefore, average monthly prices were calculated
from the NMFS Accumulated Landings System and merged with logbook trip reports by
year, month, species and state. Trip revenues for each species were calculated as the
product of average monthly prices and reported pounds per trip.

Information about trip costs was obtained from a sample of snapper-grouper boats that
was required to report trip costs in 2002-2003 in conjunction with their normal logbook
reporting requirements. Data that were collected included their costs per trip for major
variable inputs such as fuel, bait, ice, food and other disposable supplies. Trip costs
were estimated for each major gear type as a function of pounds landed, days per trip
away from port, crew size and other trip characteristics, with the explanatory variables
chosen to match the types of information reported for each trip in the logbook database
(Perruso and Waters 2005)." Then, the estimated coefficients from the trip cost
equations were used to calculate expected trip costs for each trip in the logbook
database for 2005-2007. The expected trip costs were adjusted to constant 2007 dollars
with the producer price index for #2 diesel fuel.?

Net operating revenues for trip j in year t were calculated as trip revenues from all
species s, TR;: = Rsj+ minus predicted trip costs, TC;;, which include fuel, oil, bait, ice,
and other supplies, and exclude fixed costs and labor costs. Fixed costs were not
deducted because data are not available with which to determine the fraction of each
boat’s fixed costs that should be allocated to red snapper fishing relative to its other
fishing activities. Therefore, net operating revenues represent the return to fixed
factors of production, labor (including crew) and boat owner. Net operating revenues

: Perruso, Lawrence A., and James R. Waters. 2005. Trip level cost function estimation for the south
Atlantic snapper-grouper commercial fishery. Social Science Research Group Working Paper SEFSC
SSRG 9, National Marine Fisheries Service, Southeast Fisheries Science Center, 75 Virginia Beach Drive,
Miami FL 33149.

? The producer price index for #2 diesel fuel can be found at http://data.bls.gov. See series WPU057303.
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were adjusted to constant 2007 dollars with the consumer price index for all items and
all urban consumers.?

Fishermen were presumed willing to embark on a trip if net operating revenues
exceeded an opportunity cost of labor defined as S50 per person per day fished in 2005.
Opportunity cost does not measure actual payments to labor. Rather, it is used in the
model as a proxy for the unknown minimum amount that fishermen would be willing to
accept for each trip, and is used in the model to determine if trips are still worth taking
after accounting for the effects of regulation. The proxy value of $52 per person per day
fished is slightly more than the current minimum wage rate of $5.85 per hour for an 8-
hour work day, which is the minimum that could be earned in less risky land-based
employments. Opportunity cost was adjusted annually for changes in the cost of living
between 2005 and 2007 with the consumer price index for all items and all urban
consumers and a base year of 2007.

If trip revenues exceeded trip costs plus opportunity cost after accounting for the likely
effects of proposed restrictions on trip-level harvests, then short-term economic losses
were measured as the resulting reduction in trip revenues. Conversely, if the
combination of proposed alternatives would cause trip revenues to fall below the sum
of trip costs and opportunity cost, then the trip was recorded as not taken, and losses
were measured as a reduction in net operating revenues, which included the loss in
revenues from all species minus the savings of trip costs not incurred.

Net operating revenues for the combination of proposed rules denoted by a in
rebuilding year t, NOR,:, were totaled for all trips within each logbook year, k, from
2005-2007, with annual totals averaged across all three years.

k=2007
z Z(TRa,j,k _TCa,j,k)
k=2005 j=trips

NORa: = 3

The three-year average is interpreted as the expected annual economic effect of the
proposed combination of rules on industry net operating revenues in rebuilding year t,
NOR,:. Each analysis was conducted for a single rebuilding year, t = 2009.

This approach is interpreted as follows. If 2009 is similar to fishing conditions that
existed in 2006, then the analysis of proposed regulations with logbook data from 2006
would represent the predicted outcome of proposed regulations for 2009. However, if
2009 turns out to be similar to fishing conditions that existed in 2005, then the analysis
of proposed regulations with data from 2005 would represent the predicted outcome

3 The consumer price index for all urban consumers can be found at http:/data.bls.gov. See series
CUURO0000SAO, which was adjusted to a 2005 base period for this study.
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for 2009. We do not know exactly what conditions will prevail in 2009; therefore we
construct an average predicted outcome based on the three most recent years for
which data are available.

The predicted outcome for rule-combination a is compared to the predicted outcome
for no-action (i.e., no additional management) to determine if the proposed alternatives
are expected to generate net benefits or losses to commercial fishermen. Net benefits
are expected to accrue to the fishery if the predicted outcome for rule combination a
exceeds the predicted outcome without additional regulation. A net loss would accrue
if the predicted outcome for rule combination a is less than the predicted outcome for
no additional management. Because the analysis is short-term for rebuilding year 2009
only, we expect it to estimate the short-term losses associated with implementation of
rules proposed in Amendments 13C, 16, and 17.

Modeling Management Alternatives

This section describes the method of modeling the effects of management actions on
the commercial snapper-grouper fishery. Management alternatives implemented or
proposed by Amendments 13C, 16, and 17 include minimum size limits, limits on catch
per trip, seasonal closures, quotas, and limits on the numbers of black sea bass pots
fished per trip. Each type of regulation was modeled by restricting the ability to catch
and/or keep fish that were reported on logbook trip reports.

Minimum size limits:

Larger minimum size limits were modeled by assuming that an additional (when
compared to the baseline) percentage, pSmS', of species s on each trip are undersized and
must be culled from the catch and discarded.

qs,j,t = hs,j,t (l_psmSI)

Variable h,;; represents quantity of species s caught on trip j in year t, and gs;: denotes
guantity kept after accounting for the effects of the larger minimum size limit. Each trip
is assumed to catch the same quantity of species s as without the size limit, but that
undersized fish would be discarded and subject to release mortality. Revenues for
species s on trip j, Rsj: = psjt Gsjt are based on quantities kept, g, and price per
pound, ps;:. The harvest of other species on trip j, hs,;: for sp # s, is assumed not to be
affected by the proposed minimum size limit for species s. If trip revenues exceeded
trip costs after accounting for the proposed minimum size limit and other jointly-
proposed rules, then the expected losses for trip j due to a minimum size limit were
calculated as a reduction in trip revenues for species s, ps;: (qs - hsjt). However, if the
trip became unprofitable with the proposed combination of rules, then losses were
measured as a reduction in net operating revenues, which included the loss in revenues
from all species minus the savings of trip costs not incurred because the trip would not
be taken, 2s Ps,jt hs,j,t - TCJ’,t-
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In the simulation model, trip costs are a function of total catch, including discards, and
are not changed by the minimum size limit. Data were not available with which to
estimate the potential additional costs of culling and discarding undersized fish.

The percentages that define the additional undersized fish associated with each
proposed minimum size limit were held constant throughout the analysis and regardless
of the alternatives proposed for other species in the fishery. When effective
biologically, minimum size limits gradually change the age and size distribution of the
resource and the percentage of undersized fish landed. However, this analysis does not
include a biological component with which to endogenously determine changes in the
proportion of undersized fish that would be landed each year.

These percentages refer to numbers of fish smaller than the proposed minimum size
limits. However, the simulation model works with quantities of each species landed as
reported on logbook trips rather than numbers of fish. Hence, this method of
simulating the effect of minimum size limits is an approximation for the preferred
method that would use numbers of fish, and is likely to overestimate the effect of the
minimum size limit when the average weight per fish for species s exceeds 1 pound.

Mesh reqgulations for black sea bass pots:

Mesh regulations were implemented in Amendment 13C and affect the proportion of
small fish that would be retained by fish pots. Hence, they were modeled in a similar
way as minimum size limits by specifying the additional percentage, p™", of fish on
each trip that would be too small to be retained in fish pots. The primary difference
between mesh regulations and minimum size limits is that mesh regulations affect
catches and revenues from all species caught in pots, whereas the effects of minimum
size limits are specific to species s. Although black sea bass constitute the bulk of
catches in fish pots, mesh regulations are modeled to reduce the catch of all species
that were landed with fish pots.

qs,j,t = hs,j,t (l_meSh) forall s

If trip revenues exceeded trip costs after accounting for larger mesh and other jointly-
proposed rules, then losses were measured as a reduction in trip revenues for all species
caught on trip jin year t, Sps;: (st - hsj¢). Fish that would not be retained due to the
larger mesh were assumed to have never been caught, and hence would not be subject
to release mortality. Therefore, trip costs could change due to implementation of mesh
regulations if empirical evidence suggests that trip costs are a function of total quantity
harvested.

Some combinations of management alternatives would implement larger mesh
regulations and larger minimum size limits. Since mesh regulations and minimum size
limits both act to reduce the catch of smaller fish, the combined percentage, p°, of
species s that would be lost due to mesh and size limit regulations would be the greater
of the two effects.
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msl mesh ]

c
ps =max[pg~, p
where p pertains to all species caught with pot gear on trip j and psms’ pertains only
to species s for which the minimum size limit applies. The combined effects of mesh
regulations and minimum size limits were modeled as:
C
qs,j,t :hs,j,t (l_ps )

mesh

mesh

mesh msl

Variable p > 0 only for pot gear. Otherwise, p =0, and ps< = ps If neither

minimum size limits nor mesh regulations are proposed, then p,© = 0.

Limit on number of pots fished per trip:

A limit on the number of pots that may be fished per trip is modeled by restricting the

number of pots to the pot limit, and reducing catch per trip proportionally. If P;;

denotes the number of pots reported for trip j in year t, and PL represents the pot limit,

then

PL

P
dsjr = hgjy for P;, < PL

Pot limits affect the ability to catch fish of all species on trips using pots. Hence,

potential reductions in catch due to pot limits are considered in the model to occur prior

to the effects of other kinds of management rules, such as minimum size limits and trip

limits, that restrict the ability of fishermen to keep their catches.

Us.jr = hs,j,t for P, >PL

Trip limits:

Trip limits for species s impose a maximum allowable catch per trip, and trips with
catches of species s in excess of the trip limit, TLs, were modeled by restricting their
catches to the trip limit. Some management actions combine trip limits and minimum
size limits and/or mesh regulations. In this event, the simulation model reduced catches
according to the percentage, p., of undersized fish on trip j before determining if the
trip limit would be restrictive.

Q¢ = TL, when h ;, (1-p¢) > TL,

Losses attributable to the trip limit were measured as the value of the difference
between catches for species s that would have occurred with and without the trip limit,
Psjt [TLs - hsje (1 - pSC)]. Please note that losses due to the trip limit would be equal to
the difference between the trip limit and reported catches, ps;: [TLs - hs;:], only when
there were no proposed minimum size limits or mesh regulations. The portion of the
overall loss measured by [ps;: hs psc] is attributable to the minimum size limit and/or
mesh regulation rather than the trip limit. The quantity of species s in excess of the trip
limit, after accounting for the effects of minimum size limits and mesh regulations, is
assumed to have been caught, discarded, and subject to release mortality because the
trip would continue in search of other species. In this event, trip costs would not
change due to implementation of trip limits.
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Trips with catches less than the trip limit, after accounting for the effects of minimum
size limits and mesh regulations, would not incur additional losses due to the trip limit.
qs,j,t :hs,j,t (l_psc) When hs,j,t (l_psc) < TLs

The simulation model includes a behavioral assumption about the effect of trip limits on
the duration of trips and the cost of fishing. Trips are modeled to terminate after the
trip limit is filled if the regulated species is the primary source of revenue on the trip. In
this event, trip costs are reduced due to the shorter trip duration and smaller quantity
harvested. However, if the regulated species is not the primary source of revenue, then
the trip is modeled to continue even if the trip limit is filled. In this event, fish caught in
excess of the trip limit are presumed to be caught and discarded. Trip costs would not
change. Trip limits create an incentive for fishermen to take shorter, but more frequent
fishing trips. However, this behavioral response has not been modeled for this analysis.

Seasonal closures:

Seasonal closures for species s were modeled by defining variable opens = 0 when the
season is closed for species s and opens = 1 when it is open, and then multiplying by the
reported catch of species s on trip j. Therefore, catch of species s would be affected by
a seasonal closure policy only during the closed season; i.e., gs;: = 0 only when open; =
0.

Ay 0 =N ;, (1= p5) open, when h, , (I-p%) < TL,
Gs,jc = TLs open, when h,; (1-p¢) 2 TL,

Seasonal closures create an incentive for boats to re-schedule trips to minimize the
likely effect of the closure. However, the model does not accommodate this type of
behavioral adaptation to regulation. Logbook data record the month and day landed for
each reported trip, and the duration of each trip so that start dates could be calculated.
The model uses landed date to identify the trips that would be subject to the closure.

Quotas:

Fishery-wide quotas were modeled in a similar way as seasonal closures. The primary
difference between seasonal closures and quotas is that seasonal closures have fixed
beginning and ending dates, whereas quotas may or may not result in fishery closures.
When quotas are filled, the closure dates vary annually depending on the speed at
which the fishery lands its quota for species s. The closure extends through the end of
the fishing year once the quota is filled.

The equations that describe the short-term economic effects of quotas are the same as
already presented for seasonal closures. The model sets variable opens = 0 to reflect a
no-harvest rule resulting from seasonal closures or fishery closures after the quota is
filled. Otherwise, it sets open; = 1 to indicate that the fishery for species s is open and
that trips are unaffected by either quota or seasonal closure.

The model compares the accumulated fishery landings of species s with its quota to
determine if and when the fishery would be closed. This is accomplished by sorting
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logbook trip reports by year, month and day landed, and then performing a
chronological trip-by-trip accumulation of landings that likely would occur given the
selected combination of proposed management alternatives. The model sets open; = 1
at the beginning of each fishing year, and sets opens = 0 as soon as accumulated
landings exceed the quota for species s.

Quotas tend to promote a race for fish as fishermen compete to maximize their shares
of the overall catch before the fishery is closed. The model does not include the
possibility that fishermen might accelerate their trips in anticipation of a fishery closure,
or that dockside prices might fall if market gluts occur due to the accelerated harvesting
activity. More work is needed on these issues since they are two of the primary
outcomes of quota management.
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South Atlantic Region Commercial and Recreational Trips 2000-08

Prepared by Kate Quigley, Council Staff
June 2009

Introduction

Data was collected from commercial logbooks and the MRIP website to see if there was any
correlation between recent fuel price increases and the number of commercial and recreational
fishing trips taken. A simple analysis indicates that between 2007 and 2008, the total number of
recreational trips taken decreased in Florida, South Carolina, and North Carolina. The number of
recreational trips taken in Georgia increased slightly. Detail on trips taken by headboats,
charterboats, and private boats can be found below.

Commercial Trips

Commercial logbook data indicates that a total of 29,300 fishing trips for all federally permitted
species were reported in 2007 compared to 27,900 trips in 2006 (see Figure 1). With regard to
trips landing snapper grouper species only, there was an increase from 13,500 trips in 2006 to
14,800 trips in 2007 (see Figure 1).

Commercial Trips 1998-2007

40,000 250
35,000 k\_\k/_\./_\ //X
+ 200
2 30,000 W
E 25,000 T 150
o 20,000 -
3
£ 15,000 | T 100
>
< 10,000 -
+ 50
5,000
0 T T T T T T T T T 0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Year

—=— All trips —&— Trips landing SG species —<— Diesel PPI

Figure 1. Commercial trips, 1998-2008.

Figures 2 and 3 show the average annual real retail price of gasoline and the average monthly
real retail price of gasoline. Retall price for gasoline peaked in July 2008 but have declined since
then.
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Figure 2. Average Annual Real Retail Price of Gasoline, 2005-2008.
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Figure 3. Average Monthly Real Retail Price of Gasoline, September 2007-February 2009.

Recreational Trips

For Hire Recreational Sector

Annual data on for-hire trips taken between 2000 and 2007 by state within the South Atlantic
region are shown in Figures 4-7 (Table 2). The data indicate that trips by for-hire vessels
decreased in all states from 2007 to 2008. Trips by headboats decreased in all states while trips
by charterboats decreased in all states except Florida. Bi-monthly for-hire trips are shown in
Figures 8-10 (Tables 4-7). A graph for Georgia is not included for confidentiality reasons.
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Figure 4. East Florida For-Hire Trips, 2000-08.
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Figure 5. Georgia Charter Trips, 2000-08. Note: Headboat trips are confidential.
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Figure 6. South Carolina For-Hire Trips, 2000-08.
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Figure 7. North Carolina For-Hire Trips, 2000-08.
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Figure 8. Bi-Monthly Florida East Coast For-Hire Trips, 2000-08.
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Figure 9. Bi-Monthly North Carolina For-Hire Trips, 2000-08.
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Figure 10. Bi-Monthly South Carolina For-Hire Trips, 2000-08.

Private Recreational Sector

Annual data on private and rental recreational trips taken between 2000 and 2008 by state within
the South Atlantic region are shown in Figures 11-14 (Table 3). The data indicate that all states
within the South Atlantic jurisdiction, except Georgia experienced decreases in the number of
private recreational trips taken from 2007 to 2008. Figures 15-18 (Tables 4-7) show bi-monthly
number of trips for each of the four states.
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Figure 11. East Florida Private Recreational Trips, 2000-08.
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800,000

w

o

= 600,000 /
S 400,000 W

3

£ 200,000 -

>

Z 0 T T T T T T T T

2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

Figure 12. Georgia Private Recreational Trips, 2000-08.
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Figure 13. South Carolina Private Recreational Trips, 2000-08.
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Figure 14. North Carolina Private Recreational Trips, 2000-08.
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Figure 15. Florida

East Coast Private Trips, 2005-08.
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Figure 16. Bi-Monthly North Carolina Private Recreational Trips, 2000-08.
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Figure 17. Bi-Monthly Georgia Private Recreational Trips, 2000-08.
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Figure 18. Bi-Monthly South Carolina Private Recreational Trips, 2000-08.






EEZ

Annual and bi-monthly data was also compiled for recreational vessels making fishing trips to the
EEZ. Figures 19-21 (Tables 8 and 9) show the number of recreational trips made to the EEZ on
an annual and bi-monthly basis. The data indicate that on an annual basis, both for-hire and
private trips to the EEZ have decreased from 2007-2008 (Figure 19).
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Figure 19. Recreational Trips Made to the EEZ, 2005-08.
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Figure 20. For-Hire Trips Made to the EEZ, 2005-08.
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Figure 21. Private Recreational Trips Made to the EEZ, 2005-08.

10






Appendix

Table 1. Annual Number of Commercial Trips in the South Atlantic Region, 1993-2008.

Year Trips landing SG species Total trips
1993 14,700 17,800
1994 17,200 20,800
1995 16,800 20,900
1996 17,900 22,800
1997 20,600 26,000
1998 20,200 35,600
1999 18,000 32,900
2000 17,000 32,000
2001 17,600 32,800
2002 17,600 31,500
2003 16,900 31,900
2004 15,400 28,000
2005 14,000 25,600
2006 13,500 27,900
2007 14,800 29,300
2008
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Table 2. Annual Number of For-Hire Trips by State, 2000-08.

State Year Headboat Charter Number Trips
East Florida 2000 13,650 278,989 292,639
East Florida 2001 11,602 250,508 262,110
East Florida 2002 10,209 216,451 226,660
East Florida 2003 9,942 186,678 196,620
East Florida 2004 11,725 198,004 209,729
East Florida 2005 11,885 200,910 212,795
East Florida 2006 11,733 173,465 185,198
East Florida 2007 11,166 177,725 188,891
East Florida 2008 8,376 179,459 187,835
Georgia 2000 Confidential 5,688 Confidential
Georgia 2001 Confidential 6,453 Confidential
Georgia 2002 Confidential 8,609 Confidential
Georgia 2003 Confidential 12,190 Confidential
Georgia 2004 Confidential 18,511 Confidential
Georgia 2005 Confidential 25,081 Confidential
Georgia 2006 Confidential 28,003 Confidential
Georgia 2007 Confidential 26,302 Confidential
Georgia 2008 Confidential 16,409 Confidential
South Carolina 2000 2,275 42,299 44,574
South Carolina 2001 2,155 38,434 40,589
South Carolina 2002 1,881 31,948 33,829
South Carolina 2003 1,318 39,290 40,608
South Carolina 2004 2,133 39,279 41,412
South Carolina 2005 1,684 28,889 30,573
South Carolina 2006 2,441 28,592 31,033
South Carolina 2007 2,954 84,307 87,261
South Carolina 2008 2,439 59,184 61,623
North Carolina 2000 1,037 193,056 194,093
North Carolina 2001 1,012 201,731 202,743
North Carolina 2002 1,017 183,262 184,279
North Carolina 2003 857 173,573 174,430
North Carolina 2004 958 178,335 179,293
North Carolina 2005 1,117 253,162 254,279
North Carolina 2006 889 229,179 230,068
North Carolina 2007 907 212,284 213,191
North Carolina 2008 606 207,261 207,867

Note: Data on charter trips provided by the state of South Carolina differs significantly from data
provided through MRFSS. MRFSS estimates that about 29,000 charter angler trips were taken in
2006 and about 84,000 trips taken in 2007. The state logbook indicates that 38,978 charter trips

were taken in 2006 and 39,551 in 2007.
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Table 3. Annual Number of Private and Rental Trips, 2000-08.

State Year Number Trips
East Florida 2000 5,752,689
East Florida 2001 5,994,125
East Florida 2002 5,429,728
East Florida 2003 6,212,067
East Florida 2004 5,313,366
East Florida 2005 6,230,328
East Florida 2006 6,502,930
East Florida 2007 8,317,491
East Florida 2008 6,398,748
Georgia 2000 435,250
Georgia 2001 448,507
Georgia 2002 338,104
Georgia 2003 549,099
Georgia 2004 442,083
Georgia 2005 500,607
Georgia 2006 471,562
Georgia 2007 552,638
Georgia 2008 730,585
South Carolina 2000 707,203
South Carolina 2001 953,558
South Carolina 2002 557,165
South Carolina 2003 1,020,784
South Carolina 2004 1,070,368
South Carolina 2005 988,887
South Carolina 2006 1,118,469
South Carolina 2007 1,483,233
South Carolina 2008 1,234,055
North Carolina 2000 2,224,041
North Carolina 2001 2,168,925
North Carolina 2002 1,940,880
North Carolina 2003 2,180,687
North Carolina 2004 2,542,824
North Carolina 2005 2,353,569
North Carolina 2006 2,656,155
North Carolina 2007 2,783,516
North Carolina 2008 2,493,246
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Table 4. Bi-Monthly Number of Trips for the East Coast of Florida, 2000-08.

Wave and Year

Private Trips

For-Hire Trips

Total Rec Trips (for-hire and private)

2005
Jan/Feb 768,535 34,827 803,362
March/April 1,147,134 44,702 1,191,836
May/June 1,014,775 47,487 1,062,262
July/Aug 1,042,797 35,256 1,078,053
Sept/Oct 1,115,816 11,322 1,127,138
Nov/Dec 1,141,270 27,315 1,168,585
TOTAL 2005 6,230,327 200,909 6,431,236
2006
Jan/Feb 859,664 24,599 884,263
March/April 1,235,491 44,682 1,280,173
May/June 1,413,515 40,311 1,453,826
July/Aug 1,193,190 32,561 1,225,751
Sept/Oct 885,478 14,217 899,695
Nov/Dec 915,591 17,095 932,686
TOTAL 2006 6,502,929 173,465 6,676,394
2007
Jan/Feb 1,080,368 24,795 1,105,163
March/April 1,327,349 42,705 1,370,054
May/June 1,888,023 31,637 1,919,660
July/Aug 1,873,922 40,996 1,914,918
Sept/Oct 1,035,095 17,318 1,052,413
Nov/Dec 1,112,733 20,274 1,133,007
TOTAL 2007 8,317,490 177,725 8,495,215
2008
Jan/Feb 886,157 26,684 912,841
March/April 1,097,218 33,982 1,131,200
May/June 1,227,617 35,144 1,262,761
July/Aug 1,051,383 30,351 1,081,734
Sept/Oct 1,170,229 20,954 1,191,183
Nov/Dec 1,018,777 13,415 1,032,192
TOTAL 2008 6,451,381 160,530 6,611,911
Table 5. Bi-Monthly Number of Trips for the North Carolina, 2000-08.
Wa\\(/ga?nd Private Trips For-Hire Trips | Total Rec Trips (for-hire and private)
2005
Jan/Feb 114,597 3,446 118,043
March/April 146,197 19,720 165,917
May/June 513,351 103,382 616,733
July/Aug 722,164 134,487 856,651
Sept/Oct 538,722 29,302 568,024
Nov/Dec 318,538 13,467 332,005
TOTAL 2005 2,353,569 303,804 2,657,373
2006
Jan/Feb 166,948 5,217 172,165
March/April 162,487 13,234 175,721
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May/June 701,445 92,800 794,245
July/Aug 736,589 108,348 844,937
Sept/Oct 541,922 53,342 595,264
Nov/Dec 346,765 16,974 363,739
TOTAL 2005 2,656,156 289,915 2,946,071
2007
Jan/Feb 118,457 4,316 122,773
March/April 127,737 20,102 147,839
May/June 594,080 85,969 680,049
July/Aug 931,994 123,031 1,055,025
Sept/Oct 637,243 42,468 679,711
Nov/Dec 374,004 10,237 384,241
TOTAL 2007 2,783,515 286,123 3,069,638
2008
Jan/Feb 175,229 3,157 178,386
March/April 206,702 15,594 222,296
May/June 645,234 108,685 753,919
July/Aug 686,652 110,117 796,769
Sept/Oct 473,542 33,632 507,174
Nov/Dec 362,848 11,773 374,621
TOTAL 2007 2,550,207 282,958 2,833,165

Table 6. Bi-Month

ly Number of Trips for the South Carolina, 2000-08.

Wa\\(/eeaarmd Private Trips For-Hire Trips | Total Rec Trips (for-hire and private)
2005
March/April 114,530 7,822 122,352
May/June 162,056 18,550 180,606
July/Aug 283,166 33,912 317,078
Sept/Oct 234,210 9,404 243,614
Nov/Dec 194,925 1,842 196,767
TOTAL 2005 988,887 71,530 1,060,417
2006
March/April 75,409 4,293 79,702
May/June 307,707 21,830 329,537
July/Aug 250,583 30,168 280,751
Sept/Oct 315,939 3,338 319,277
Nov/Dec 168,832 1,368 170,200
TOTAL 2005 1,118,470 60,997 1,179,467
2007
March/April 196,160 8,511 204,671
May/June 314,864 44,677 359,541
July/Aug 436,368 56,502 492,870
Sept/Oct 349,576 17,205 366,781
Nov/Dec 186,265 5,555 191,820
TOTAL 2007 1,483,233 132,450 1,615,683
2008
March/April 130,253 10,877 141,130
May/June 219,171 43,900 263,071

A-5






July/Aug 355,955 52,741 408,696
Sept/Oct 332,084 8,677 340,761
Nov/Dec 222,692 3,638 226,330
TOTAL 2007 1,260,155 119,833 1,379,988
Table 7. Bi-Monthly Number of Trips for the Georgia, 2000-08.
Wave and . . . . . . .
Year Private Trips For-Hire Trips | Total Rec Trips (for-hire and private)
2005
March/April 59,002 Confidential Confidential
May/June 125,453 Confidential Confidential
July/Aug 184,372 Confidential Confidential
Sept/Oct 88,680 Confidential Confidential
Nov/Dec 43,100 Confidential Confidential
TOTAL 2005 500,607 Confidential Confidential
2006
March/April 70,517 Confidential Confidential
May/June 106,356 Confidential Confidential
July/Aug 111,365 Confidential Confidential
Sept/Oct 110,606 Confidential Confidential
Nov/Dec 72,718 Confidential Confidential
TOTAL 2005 471,562 Confidential Confidential
2007
March/April 092,328 Confidential Confidential
May/June 158,912 Confidential Confidential
July/Aug 137,454 Confidential Confidential
Sept/Oct 98,654 Confidential Confidential
Nov/Dec 65,290 Confidential Confidential
TOTAL 2007 552,638 Confidential Confidential
2008
March/April 94,988 Confidential Confidential
May/June 220,165 Confidential Confidential
July/Aug 152,562 Confidential Confidential
Sept/Oct 140,876 Confidential Confidential
Nov/Dec 138,720 Confidential Confidential
TOTAL 2007 747,311 Confidential Confidential
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Table 8. Annual Number of Trips Taken to the EEZ, 2005-08.

For-hire

Wave 2005 2006 2007 2008
Jan/Feb 10,094 11,915 15,634 10,506
March/April 40,022 41,086 46,343 44,063
May/June 111,914 114,254 124,269 126,096
July/Aug 143,466 125,005 150,551 112,521
Sept/Oct 34,445 46,196 53,650 30,938
Nov/Dec 27,555 23,488 18,955 12,101
Private

Wave 2005 2006 2007 2008
Jan/Feb 123,704 126,777 202,260 180,485
March/April 288,038 330,492 264,206 281,634
May/June 386,240 619,015 730,686 653,837
July/Aug 471,147 482,134 761,521 448,507
Sept/Oct 236,412 295,252 284,815 221,872
Nov/Dec 256,557 222,872 244,362 170,553
Total Recreational Trips

Taken to the EEZ 2,129,594 | 2,438,486 | 2,897,252 | 2,293,113

Table 9. Bi-Monthly For-Hire, Private, and Total Trips Taken to the EEZ, 2005-08.

Wave Sector 2005 2006 2007 2008

Jan/Feb For-Hire | 10,094 | 11,915 | 15,634 | 10,506
Jan/Feb Private 123,704 | 126,777 | 202,260 | 180,485
Jan/Feb TOTAL | 133,798 | 138,692 | 217,894 | 190,991
March/April For-Hire | 40,022 | 41,086 | 46,343 | 44,063
March/April Private 288,038 | 330,492 | 264,206 | 281,634
March/April TOTAL | 328,060 | 371,578 | 310,549 | 325,697
May/June For-Hire | 111,914 | 114,254 | 124,269 | 126,096
May/June Private 386,240 | 619,015 | 730,686 | 653,837
May/June TOTAL | 498,154 | 733,269 | 854,955 | 779,933
July/Aug For-Hire | 143,466 | 125,005 | 150,551 | 112,521
July/Aug Private | 471,147 | 482,134 | 761,521 | 448,507
July/Aug TOTAL | 614,613 | 607,139 | 912,072 | 561,038
Sept/Oct For-Hire | 34,445 | 46,196 53,650 | 30,938
Sept/Oct Private | 236,412 | 295,252 | 284,815 | 221,872
Sept/Oct TOTAL | 270,857 | 341,448 | 338,465 | 252,810
Nov/Dec For-Hire | 27,555 | 23,488 18,955 12,101
Nov/Dec Private | 256,557 | 222,872 | 244,362 | 170,553
Nov/Dec TOTAL | 284,112 | 246,360 | 263,317 | 182,654

A-7






