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Outline
 State Reef Fish Survey

□ Development and design
□ Results from pilot testing in Gulf

 How the survey has helped improve
management of Gulf Red Snapper
□ Setting seasons
□ Quota monitoring

 Validation
 Lessons learned in the Gulf



State Reef Fish Fishery in Florida
 Focused on improving data for the

private boat segment of the
recreational reef fish fishery
 Accounts for majority of recreational

landings
Most difficult segment to monitor

and manage with quotas
 High effort, dispersed, open access
 Small sub-set of overall recreational fishery
 Not frequently encountered in MRIP



Survey Development
 Three Gulf regional workshops 2013-2014

□ Need for more timely and precise data 
to manage Red Snapper

 Florida’s Gulf Reef Fish Survey
□ Implemented in 2015
□ Peer review and NOAA certification in 

2018
□ Runs concurrent with MRIP

 Expanded statewide in July, 2020
□ Renamed State Reef Fish Survey



State Reef Fish Angler Designation
 Florida saltwater fishing license

□ No way to distinguish offshore anglers
 State Reef Fish Angler designation

□ Required to harvest reef fish from a private
boat

□ Narrows sample universe for specialized
survey

 Similar requirement in other Gulf states
 Defining universe of offshore anglers

for use in surveys endorsed by MAFAC

Provides a directory of 
participants in the reef fish 

recreational fishery





 Complementary methods 
□ Mail survey of fishing effort
□ Angler intercept survey for catch-

per-unit-effort
□ Year-round, monthly estimates

−Effort, harvest, discards
 Peer-review

□ Approach studied extensively 
− Similar to Large Pelagic Survey 

conducted by NOAA Fisheries
□ Methods sound and appropriate 

for estimating recreational catch

Design Overview



Integrated Approach
 Improve reef fish intercepts in MRIP’s

Access Point Intercept Survey
(APAIS)
□ Distribute sample among smaller

regions
□ New offshore accessible site group

 State Reef Fish Survey
□ Effort survey directly estimates private

boat angler trips for reef fishes
□ Supplement APAIS with specialized

reef fish intercept survey
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Intercept survey stratification in Florida



Intercept Survey Data
 Catch estimates from SRFS 

include data from:
□ MRIP Access Point Angler Intercept 

Survey (APAIS) 
□ Supplemental assignments at 

offshore access sites
 Compatible sample weights

□ Supplemental reef fish assignments 
drawn at same time as APAIS in FL Increased intercepts 

from reef fish trips



>560,000 State Reef Fish Angler Designations
 22% out-of-state residents

 26% live in AL or GA
 78% state residents

 46% live on Gulf coast
 32% live on Atlantic coast
 <2% live in Keys
 20% live inland

□ 20% of state residents live in
household with a boat
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Effort Survey
 Mail survey stratification

– Non-residents
 Georgia/Alabama
 All other states

– Florida residents
 Northwest, North, Central, and 

South Florida
 Gulf, Atlantic, inland counties
 Whether address matches a 

state boat registration Accounts for varied response rates and 
avidities among different types of anglers
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Results from Pilot Testing in Gulf



Sample Size and Response Rates

 7,000 selected for mail survey 
each month
– Allocated across strata to minimize 

variance

 ~1,400 responses each month
– Overall response rate 20% 



Use calendar for most 
recent month to mark each 
day they recall taking a trip. 

Reduced recall period and 
potential recall error

Respondents asked to recall 
whether they fished from a 
private boat in FL over past 
month.

Effort Questionnaire



Fishing area map 
provided with 
questionnaire



% time, if any, 
fished in EEZ

Species caught 
or targeted

Trip date

Artificial reef use

Region fished in 
Gulf or Atlantic

Trip Level Reporting

Allows for direct estimation of reef 
fish effort by region and area fished



Reef fish ID guide 
included with 
questionnaire



Data Inputs for Estimation

•MRIP APAIS data
•Supplemental 

reef fish intercept 
data

•Joint sample 
weights

CPUE

•Mail survey 
responses

•Stratified sample 
weights and non-
response weights

•Ratio of total 
intercepts : State 
Reef Fish Angler 
intercepts

Effort

•CPUE * 
Effort

Total Catch



Results from Pilot Testing in Gulf
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Re-Calibrated MRIP Estimates
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Gag		2016
Gag		38977.35772		38977.35772		111438.35388		111438.35388		28569.929647019		28569.929647019

		2017		2017		2017		13389.47148		13389.47148		66663.47688		66663.47688		17945.539984584		17945.539984584

		2016
Red Snapper		2016
Red Snapper		2016
Red Snapper		33982.07232		33982.07232		94696.4984		94696.4984		26371.0137464063		26371.0137464063

		2017		2017		2017		107055.97616		107055.97616		508070.38856		508070.38856		89318.0797952368		89318.0797952368

		2016
Red Grouper		2016
Red Grouper		2016
Red Grouper		51917.02488		51917.02488		161094.07776		161094.07776		35330.5046749091		35330.5046749091

		2017		2017		2017		51917.02488		51917.02488		99982.3734		99982.3734		18212.6421663498		18212.6421663498

		2016
Greater amberjack		2016
Greater amberjack		2016
Greater amberjack		18356.01152		18356.01152		45966.52368		45966.52368		25160.7267526599		25160.7267526599

		2017		2017		2017		8684.54244		8684.54244		18298.04844		18298.04844		3856.2688092258		3856.2688092258

		2016
Gray triggerfish		2016
Gray triggerfish		2016
Gray triggerfish		22459.0128		22459.0128		51164.37312		51164.37312		24089.052028474		24089.052028474

		2017		2017		2017		225.4392		225.4392		339.60724		339.60724		695.5802244457		695.5802244457

		2016
Vermilion snapper		2016
Vermilion snapper		2016
Vermilion snapper		46959.24408		46959.24408		119953.12896		119953.12896		78528.4560444703		78528.4560444703

		2017		2017		2017		75513.9294		75513.9294		292555.6074		292555.6074		71097.5525032474		71097.5525032474
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		SP		Year		EEZ_acal		EEZ_fcal		EEZ_GRFS		ST_acal		ST_fcal		ST_GRFS

		Gag		2016		55,087		142,497		57,580		22,623		53,629		24561.71

				2017		29,573		118,923		46,858		36,065		134,998		51613.76

		Red Snapper		2016		59,376		135,715		58,132		232,452		533,935		236646.28

				2017		270,398		858,343		315,579		148,557		507,788		177082.69

		Red Grouper		2016		123,777		311,329		122,066		18,969		43,305		23388.64

				2017		50,709		186,855		63,960		9,522		27,676		4563.01

		Greater amberjack		2016		26,606		59,223		35,097		4,718		14,695		7858.98

				2017		10,233		22,281		4,919		3,668		5,789		2589.91

		Gray triggerfish		2016		28,085		64,936		32,163		30,626		80,443		38263.85

				2017		108		163		538		15,495		69,257		31363.85

		Vermilion snapper		2016		74,638		184,896		116,871		89,089		229,237		126449.97

				2017		147,615		473,851		173,838		90,828		293,494		97959.91

		SP		Year		plus/minus		plus/minus		plus/minus		plus/minus		plus/minus		plus/minus

		Gag		2016		38,977		111,438		28,570		11,304		28,148		11,497

				2017		13,389		66,663		17,946		21,056		93,755		24,648

		Red Snapper		2016		33,982		94,696		26,371		98,276		231,048		83,839

				2017		107,056		508,070		89,318		98,276		275,397		70,637

		Red Grouper		2016		51,917		161,094		35,331		15,400		34,610		28,140

				2017		51,917		99,982		18,213		11,007		36,761		3,668

		Greater amberjack		2016		18,356		45,967		25,161		7,509		23,675		7,339

				2017		8,685		18,298		3,856		5,076		8,260		2,655

		Gray triggerfish		2016		22,459		51,164		24,089		17,648		49,981		17,584

				2017		225		340		696		20,287		93,527		36,560

		Vermilion snapper		2016		46,959		119,953		78,528		55,568		163,556		82,070

				2017		75,514		292,556		71,098		56,611		189,832		53,684

		SP		Year		EEZ_acal		plus/minus		ST_acal		plus/minus		EEZ_fcal		plus/minus		ST_fcal		plus/minus		EEZ_GRFS		plus/minus		ST_GRFS		plus/minus

		Gag		2016		55,087		38,977		22,623		11,304		142,497		111,438		53629		28148.3437589316		57579.78		28569.929647019		24561.71		11496.6734298586
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				2017		270,398		107,056		148,557		98,276		858,343		508,070		507788		275397.056298418		315578.92		89318.0797952368		177082.69		70637.0631710906

		Red Grouper		2016		123,777		51,917		18,969		15,400		311,329		161,094		43305		34609.7905785435		122065.63		35330.5046749091		23388.64		28139.7996503992

				2017		50,709		51,917		9,522		11,007		186,855		99,982		27676		36761.3898959383		63960.08		18212.6421663498		4563.01		3668.3973620643

		Greater amberjack		2016		26,606		18,356		4,718		7,509		59,223		45,967		14695		23675.4084		35096.62		25160.7267526599		7858.98		7339.1530236495

				2017		10,233		8,685		3,668		5,076		22,281		18,298		5789		8260.20832		4919.25		3856.2688092258		2589.91		2654.6477256766

		Gray triggerfish		2016		28,085		22,459		30,626		17,648		64,936		51,164		80443		49980.84476		32162.7		24089.052028474		38263.85		17583.8844018207

				2017		108		225		15,495		20,287		163		340		69257		93527.42308		537.61		695.5802244457		31363.85		36560.155679323

		Vermilion snapper		2016		74,638		46,959		89,089		55,568		184,896		119,953		229237		163556.225243207		116870.61		78528.4560444703		126449.97		82069.6252498586

				2017		147,615		75,514		90,828		56,611		473,851		292,556		293494		189831.9192		173838.19		71097.5525032474		97959.91		53683.5164581473
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Facilitating Better Management of Red Snapper 
in the Gulf of Mexico



Managing the Red Snapper Recreational Fishery
 Florida manages 43% of Gulf-wide 

recreational quota
 FWC sets season in state and federal 

waters
□ Opens June 11
□ Closes mid to late July
□ May re-open if quota not harvested

 Gulf Reef Fish Survey used to:
□ Monitor landings, track state quota
□ Project season length for next year
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Setting the Season Length

 Monthly landings in prior year(s) can be 
estimated separately for weekends 
versus weekdays.
□ Divide by number of open days to 

get daily harvest rate.
 Used by managers to select dates for 

upcoming season and stay within catch 
limit.
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JUNE: 2nd month of MRIP Wave 3 GRFS MRIP*

Intercept data July 1 August 15
GRFS effort estimate August 15

GRFS catch estimate August 15

JULY: 1st month of MRIP Wave 4 GRFS MRIP*
Intercept data August 1 October 15
GRFS effort estimate September 15

GRFS catch estimate October 15

* Data available 45 days after end of two-month wave

Red Snapper Season: June - July



Red Snapper Season: June - July
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JUNE: 2nd month of MRIP Wave 3 GRFS MRIP

Intercept data July 1 August 15
GRFS effort estimate August 15

GRFS catch estimate August 15

JULY: 1st month of MRIP Wave 4 GRFS MRIP
Intercept data August 1 October 15
GRFS effort estimate September 15

GRFS catch estimate October 15
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From presentation given by John Foster, NOAA OS&T, at Gulf 
SSC MRIP Workshop, July 2020

 GRFS intercept sample weights 
calculated same as MRIP APAIS

 Sample weights provide a reliable 
index of fishing effort 
□ Individual weights are a measure 

of the total angler trips each 
interview represents.

□ Sum gives an estimate of total 
fishing effort at all sites in 
sample frame

In-Season Monitoring



In-Season Predictions
 Linear regression to predict effort in 2019

□ Response: monthly GRFS effort (2016-
2018)

□ Predictor: sum GRFS intercept sample 
weights

□ Covariates: region, “fishable days”, days 
season open

□ R2 = 0.60
 Applied simulated mean CPUE to estimate 

landings in 2019
□ Needs refinement

 Interim July estimate to evaluate fall season
□ July effort x June CPUE
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Monitoring Effort In-Season 
and Validation of Mail Survey
 Monitored recreational boats 

entering Gulf of Mexico
□ Four inlets in panhandle
□ June and July 2019

 Compared GRFS effort estimate 
with inlet count method

 Promising method for providing 
in-season management advice.

 Validates GRFS effort estimates
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Ongoing Work
 Explore potential sources of bias

□ Use intercept survey data to:
−expand effort for non-resident anglers
−Allocate effort across regions, areas 

fished
 Sample size, stratification

□ Simulation model
 Cognitive recall

□ Side-by-side mail survey questionnaires
 On-site validation

□ Video monitoring at ocean inlets



Lessons Learned  Method to identify participants in reef 
fish fishery is a key component
□ Effective when mandatory, enforced
□ Outreach and buy-in also key

 Should minimize oversubscription
□ ~60% during Gulf pilot unlikely to 

participate in a reef fish trip
□ Survey design can account for 

potential non-response bias
−Still want to minimize source

□ Peer review recommended fee or 
other mechanism to ensure 
subscription is intentional
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Results of avidity survey during pilot testing of 
State Reef Fish Survey on Gulf coast.



Lessons Learned

 Clearly defined goals for regional 
survey development

 Strong state-to-state and state-federal 
coordination

 Compatible survey methods that allow 
data to be used together regionally

Last slide!
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Contact Information

 My email: Beverly.Sauls@MyFWC.com
 More Information:

□ State Reef Fish Survey
https://myfwc.com/srfs

□ NOAA Certification of Gulf Reef Fish Survey
https://www.fisheries.noaa.gov/recreational-fishing-data/certified-recreational-fishing-
survey-designs

□ Gulf Red Snapper Workshops
https://myfwc.com/research/saltwater/fishstats/gulf-reef-fish-survey/timeline/

□ State management of Red Snapper in Gulf
https://www.fisheries.noaa.gov/southeast/state-recreational-red-snapper-management-
exempted-fishing-permits

mailto:Beverly.Sauls@MyFWC.com
https://myfwc.com/srfs
https://www.fisheries.noaa.gov/recreational-fishing-data/certified-recreational-fishing-survey-designs
https://myfwc.com/research/saltwater/fishstats/gulf-reef-fish-survey/timeline/
https://www.fisheries.noaa.gov/southeast/state-recreational-red-snapper-management-exempted-fishing-permits


The following slides are considered backup material 
and are not anticipated to be part of the actual 

presentation



Comparison Across Surveys
Design MRIP Effort Florida GRFS Effort
Recall period 2 month waves 1 month
Survey method Paper questionnaire sent by mail Same as MRIP
Sample universe State households (postal 

addresses)
Registered anglers 

Expansion State population (American 
Community Survey)

Registered anglers

Sample 
stratification

• Florida households by:
• With/without in-state 

fishing license 

• Out-of-state residents by:
• GA/AL, other

• In-state residents by:
• Region of state
• Coast or inland
• With/without in-state 

boat registration

Sample Size FL households selected per wave:
• 886 to 1,240 

Anglers selected per month:
• 7,000

Response Rate 32% (280-400 responses) 20% (~1,400 responses)
Estimate provided 
before under-
coverage 
adjustments

Total angler trips that target any 
type of saltwater fish from:
• Florida (any region)
• By mode (private boat, shore)

Total angler trips that target reef 
fish from:
• West Florida (except Keys)
• Private boats only
• By area fished (state, EEZ)

Under-coverage 
adjustments 

Out-of-state residents Non-registered anglers

Effort partitioning Intercept data used to partition 
total effort by:
• Area fished (inland, state, EEZ) 
• Region (Gulf versus Atlantic)

Not necessary 

 MRIP and GRFS use a similar approach
□ Mail survey for Effort
□ Intercept survey for CPUE
□ Effort x CPUE = total catch

 MRIP is a general survey
□ Estimates total effort for all saltwater 

species anywhere in state
− Partitioned by area and region

 SRFS is more specialized
□ Directly estimates effort for reef 

fishes by area and region
 Both use intercept sample weights to 

expand catch
□ Trends are similar
□ MRIP estimates 2-3 times higher
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