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Coals

e Provide tools to the
Council that allow them
to see the combined
effects of different
seasonal closures, size
limits, and bag limits for
the FLK/EFL and GA-NC
hogfish stocks

 Evaluate the impacts of
effort shifting and
uncertainty
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Methods
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Dalta Source

Modified SEFSC Recreational ACL Dataset
 Contains SRHS and MRIP landings by mode and wave

3 sub-regions prior to average weight assignment
(FLK/EFL, GA-NC, GOM)

 Additional level of hierarchy in weight assignment:

sub-region, decade, year, state, mode of fishing, wave, area
of fishing (i.e., inshore vs. offshore)

o Minimum sample sizes: GA-NC (n=10), FLK/EFL (n=30)

 Assume landings distributed uniformly within waves
(MRIP) and months (headboat)
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Seasonal Closures

o Dally catch rates for hogfish are highly seasonal ;* - as '\«’\,e
 RDT models allow user-specified days closed for each month™

o Effort shift scalars designed to redistribute days as a proxy for
Increased effort before and after closures

* Allows model to compensate for lost fishing days due to
seasonal closures while preserving differences in daily
catch rates between months.

Lmode,m = (BLmode,m * m)

Dec 31 _ Dec — 0o
if <100% closed: 2a= ]anl[ = closed] «[ 1+ m=1an[0m 0%]
*| 14 oy * 3533711 [d] 7elezcjom[om > 0%]

if 100% closed: 0

where L4 m: Projected landings after accounting for change in open season, BLq4 . Projected landings
by mode and month, d: day of the month, O,: percent of month open to fishing, and o, effort shift scalar
for open month m.
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Presenter
Presentation Notes
Landings of hogfish are highly seasonal; thus, reductions associated with seasonal closures differ greatly depending upon the time period selected for closure (Figure 2).  To model the effects of a seasonal closure, users of the RDT models can specify the number of days closed for each month.  These choices were converted to a percentage of days closed for a given month.   The projected landings during that month under the other user-specified management measures were then reduced by the percentage of the month that was closed.  Landings were assumed uniformly distributed within months.  Because seasonal closures might result in effort shifting, the effects of increased catch rates in open months were evaluated with a user-defined effort shift scalar ranging from 0 percent to 100 percent.  Because catch rates were expressed as daily catch rates rather than catch per unit effort, the effort shift scalars were designed to redistribute days as a proxy for increased effort before and after closures.  This approach allowed the model to compensate for lost fishing days due to seasonal closures while preserving differences in daily catch rates between months.  When effort shifting was selected by the user, projected catch rates and discards during open months under the user-selected management measures were scaled to compensate for lost fishing days:
 
 𝐿 𝑚𝑜𝑑𝑒,𝑚 =  𝐵𝐿 𝑚𝑜𝑑𝑒,𝑚 ∗ 𝑂 𝑚  ∗ 1+ 𝜎 𝑚 ∗  𝑖𝑓<100% 𝑐𝑙𝑜𝑠𝑒𝑑:     𝑑=𝐽𝑎𝑛 1 𝐷𝑒𝑐 31  𝑑=𝑐𝑙𝑜𝑠𝑒𝑑    𝑑=𝐽𝑎𝑛 1 𝐷𝑒𝑐 31  𝑑    ∗ 1+  𝑚=𝐽𝑎𝑛 𝐷𝑒𝑐   𝑂 𝑚 =0%    𝑚=𝐽𝑎𝑛 𝐷𝑒𝑐   𝑂 𝑚 >0%      𝑖𝑓 100% 𝑐𝑙𝑜𝑠𝑒𝑑:0                      (1)
 
where Lmode,m: projected landings after accounting for change in open season, BLmode,m: projected landings by mode and month, d: day of the month, Οm: percent of month open to fishing, and σm: effort shift scalar for open month m.



Size Limits &

 Simulated size limit impas 0
by ‘removing’ oversized fish o

from catch files and
recomputing landings.
e Pooled data across waves

until n=30
I-mode,m = BI-mode,m * gmode,m
gmode,m = (G + B)/C 57

Where Gpoge m: MSL Impact scalar, C: catch =
In number of fish at the current MSL, G:
number of fish that are greater than or equal

to the proposed MSL, and B: number of fish
smaller than the current MSL (non-
compliance/measurement error).
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Figure 3. Fork lengths of landed

hogfish reported by SRHS (2011-

2013; red) and MRIP (2012-
2014; blue) for FLK/EFL (top)
and GA-NC (bottom).
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Presenter
Presentation Notes
Length measurements collected during biological sampling associated with SRHS and MRIP were converted to inches fork length using standard conversion factors and equations summarized in SEDAR-37 (2014).  Data from the three most recent available years were used from SRHS catch-effort files (2011-2013) and SEFSC-prepared MRIP catch-effort files (2012-2014).  The mean and standard deviation for reductions in harvest under simulated size limits across the three most recent years were computed by simulating the removal of undersized fish at different size limits, recomputing landings, and comparing those recomputed landings to the baseline.
 
The impacts of proposed MSL were simulated by multiplying projected landings by the simulated scalar reduction in harvest under different proposed MSL.  Because the ACL for hogfish will be specified in numbers of fish, scalar multipliers were calculated in numbers of fish for each mode of fishing (charter, headboat, and private/rental) for MSL at 1-inch intervals between 12-20 inches as follows: 
 
					ςmode,m = (G + B)/C,	(2)	
 
where ςmode,m: MSL impact scalar, C: catch in number of fish at the current MSL, G: number of fish that are greater than or equal to the proposed MSL, and B: number of fish smaller than the current MSL (non-compliance or measurement error).
 
	Lmode,m = BLmode,m * ςmode,m,	(3)
 
where Lmode,m: projected landings after accounting for change in bag limit, BLmode,m: projected landings by mode and month, and ςmode,m: size limit scalar impact.
 
Under equation (3) above, the scalar for the recreational status quo of 12 inches would be 100 percent.  Data were pooled across waves when necessary to avoid sample sizes lower than 30 fish.  Figure 3 presents available information, by sub-region, regarding fork lengths of sampled fish.  Figure 3 helps clarify why the size limit impacts in Table 3 are greater for the FLK/EFL sub-region.  The size limit approach assumes a level of illegal harvest consistent with historical observations.


Bag Limits

» Mean of last 3 years (SRHS: 2011-2013; MRIP; 2012-2014)

 Simulated bag limit impacts by ‘removing’ fish over
bag limit from catch files and recomputing landings.

e Pooled data across waves until n=230

L

Bmode m

mode,m = BI-mode m Bmode,m’

= (C—E-)IC,

where B,,4e m: 0ag limit impact by mode and month, C: catch in number of fish at the
current bag limit, E: number of fish on trip that exceed the proposed bag limit, I:
number of fish above the current bag limit (non-compliance or measurement error)
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Presenter
Presentation Notes
The impacts of proposed bag limits were simulated by multiplying projected landings by the simulated scalar reduction in harvest under different proposed bag limits.  Data from the three most recent available years were used from SRHS catch-effort files (2011-2013) and SEFSC-prepared MRIP catch-effort files (2012-2014).  The mean and standard deviation for reductions in harvest under simulated bag limits across the three most recent years were computed by simulating the removal of undersized fish at different bag limits, recomputing landings, and comparing those recomputed landings to the baseline.  
 
Because the ACL for hogfish will be specified in numbers of fish, scalar multipliers were calculated in numbers of fish for each mode of fishing (charter, headboat, and private/rental) for bag limits ranging from 1 fish per vessel to 5 fish per angler (status quo).  Bag limit impacts were modeled by modifying trip records when catch-per-angler on the trip exceeded a given bag limit.  For example, if catch per angler on a trip was 3 fish/angler and the bag limit being simulated was 1 fish/angler, the catch per trip was adjusted to reflect a 1 fish/angler catch rate.  The total landings in numbers of fish were summarized by bag limit alternative, year, and mode of fishing:
 
				βmode,m = (C – E – I)/C,	(4)
 
where βmode,m: bag limit impact by mode and month, C: catch in number of fish at the current bag limit, E: number of fish on trip that exceed the proposed bag limit, I: number of fish above the current bag limit (non-compliance or measurement error) 
 
	Lmode,m = BLmode,m * βmode,m,	(5)
 
where Lmode,m: projected landings after accounting for change in bag limit, BLmode,m: projected landings by mode and month, βmode,m: bag limit scalar impact.
 
The average ratio of bag limit modified landings to reported landings across the most recent three years was used as the bag limit scalar (βmode,m), by mode.  Data were pooled across waves when necessary to avoid sample sizes lower than 30 fish.  Table 4 shows projected bag limit reductions for hogfish, by region and mode of fishing.  The size limit approach assumes a level of illegal harvest consistent with historical observations.



Comlbinea Effects

Lmode,m = (BLmode,m * Om * gmode,m * ﬁmode m)

. 23652%1[ = closed] Zgle:]an[Om = 0%]
| 1+0, *{lf < 100% closed: [( Doc3T *\ 1+ 552 0. > 0%]

d=Jan 1[d] m=Janl~m
if 100% closed: 0

Projected Dead Discards,,ge m= BDpode.n + (Linode.m™BLlmode.m) * %0h00ké&line * %release mortality

Per SEDAR-37 (2014), approximately 4% of total discards are attributable to spear gear,
despite this gear comprising a much larger proportion of the overall landings.

FLK/EFL: 73% spear from 2010-2012 (SEDAR-37 2014, Tables 7.2.2.1, 7.2.3.5, and 7.2.3.6).
GA-NC: Although anecdotal information suggests a high proportion of the GA-NC sub-region
landings come from spear trips, no spear trips were sampled from 2010-2012 (SEDAR-37
2014, Table 7.2.3.1).

10% release mortality rate to convert to dead discards, consistent with the SEDAR-37 (2014)
release mortality rate for hook-and-line gear.

Projected dead discards added to projected landings to determine total removals.
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Economic Efffects

* Priorto SG-37, SAFMC hogfish managed as a single stock (EFL-NC),
excluding MRIP landings from Monroe County, with an ACL of 85,355
pounds whole weight in MRIP-based units. Projected overage date was
April 26 based on mean 2012-2015 landings. Monroe County hogfish
managed in Gulf with no anticipated overage.

e FLK/EFL baseline: EFL (Jan 1-Apr 26) + Monroe County (Jan 1-Dec 31).
e GA-NC baseline: GA-NC (Jan 1-Apr 26)

 The RDT displays the total change in CS relative to the status quo under
any combination of ACL, MSL, bag limit, and season closure alternatives.

« CS= I-mode,m * WTPsnapper

* CS: Consumer surplus; an estimate of the value received by
recreational anglers from catching and keeping hogfish.

« WTP: willingness to pay for an additional ‘snapper’ ($12.37 USD,,,)
from Haab et al. (2012), the best proxy for willingness to pay for hogfish
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Uneertainty

 Uncertainty in mean projected closure dates and projected
landings were determined across 1000 bootstrapped runs of each
user-selected model configuration.

* Bootstrapping runs accounted for uncertainty in projections data
by averaging across 2012-2015 landings generated from random
draws from a normal distribution fit to mean and standard deviation
from landings survey data from the modified hogfish landings
dataset discussed previously.

 Bootstrapping also accounted for uncertainty in size limit and bag
limit reductions using random draws for these reductions drawn
from normal distributions fit to the mean and standard deviation of
the most recent three years of simulated size and bag limit
reductions.
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Results
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Presenter
Presentation Notes
Due to a lack of clear interannual trends and high interannual variability, mean landings from the most recent four fishing years (2012-2015) were used to project 2017 landings; however, there is high uncertainty in projected landings, especially for Waves 1-2 off FLK/EFL and Wave 3 off GA-NC (note error bars in Figure 2).  Dead discards were assumed to be 10 percent of the total discards under the release mortality rate for hook-and-line used in SEDAR-37 (2014).  Data from 2015 were included, when available, because high landings in early 2015 resulted in an early recreational closure and led the Council to request revised projections from FWC.



Size Limits: FLK/EFL
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Reduction

Size Limits: GA=NG
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Bag Limit: FLK/ERL
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Bag Limit: GA=NG
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Combined Efifects: FLK/EFL

Size ... | Closure : Removals |Change from SQ CS
12 )

NENE 5 Fish/
Dec 31 Angler 7-Feb 37+0.75 15486 + 121 21,394 ($1,385,402.89

Jan 1- 1 Fish/

WPl 15 o 20Ap 37073 155898 21304 (6138540289)
July 1- 2 Fish/
SO 15 g 160t 1422450 15641279 21633 ($138237224)
WO 16 2PN g Nov 18442749 155084408 21610  ($1382,68149)
Dec 31 Angler
July 1- 1 Fish/
O 16 e SNOv 18432692 15504£384 21610  ($1,38268149)
OB 17 2PV o Nov 24542832 151924670 19759 ($1,406,209.23)
Dec 31 Angler
May 1- 1 Fish/
RO 16l SDec 2541057 143914826 19711 ($140680299)
July 1- 1 Fish/
SR 16 o SbDec 9230 04974800 15141 (§146494199)
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Combined Effects: GA=NC

Date Days
Jan 311Dec None No Closure 365+0 470+33 5,059.33

Jan 1-Dec 2 Fish/

17 No Closure 365+0 412 +30 493 5,059.33
31 Angler
G 16 2PV o cosure 365+0 445+ 32 493 5,059.33
31 Angler
S 20 APV o Closure 365+0  445+32 498 5,133.55
31 Angler
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Presenter
Presentation Notes
Figure 4. Impacts of effort shifting on estimates of fishing days (top; blue), landings (bottom; red), removals (bottom; dark blue), and change in CS from status quo (SQ) in 2014 USD (bottom; green - right axis) for Council’s preferred SG-37 management measures for FLE/FLK (assumes ACL=95 percent ABC, July 1-Sept 30 season, 16-inch MSL, 1-fish/angler bag limit).



Discussion
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Uneertainty

o RDT outputs dependent on accuracy of underlying data and
Input assumptions

 Projected baseline landings and discards highly uncertain

* Economic conditions, weather events, changes in CPUE,
fisher response to regulations, uncertainty in survey
estimates may all impact future catch rates

* Given highly variable historic landings and substantial
changes in management boundaries and regulations, past
may not be a good predictor of future

 Bootstrapping suggests closure date could vary by >1 month

 Uncertainty highest for longer seasons and less draconian
management measures
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Limitations

 User-defined effort shifting
o Gulf GAJ 2009-2010 vs. 2011-2015: 0-100%
 Size and bag limit impacts computed separately

» Gears evaluated in aggregate and parsed by
SEDAR-37 observations

» Assumes no spearfishing off GA-NC; likely
overestimates dead discards
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Conclusions

« Combination of size limit, bag limit, and seasonal
closure needed to constrain FLK/EFL harvest below
ACL. Size at 50% male maturation in Keys
estimated at 16.4” FL (McBride et al. 2008).

* No additional measures needed to constrain GA-NC
harvest below ACL. Size at 50% male maturation in
NC appears to be 24" FL (Van Sant, SEFSC,
unpublished data.)
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Questions?
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