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Review of Florida Gulf Reef Fish Survey for MRIP Certification 

Jean Opsomer (Westat, Inc.), Virginia Lesser (OSU), Lynne Stokes (SMU), 
Jay Breidt (CSU), Mike Brick (Westat, Inc.) 

January 10, 2019 

 

Background 

This certification review is based on a site visit to the Florida Fish and Wildlife Conservation 
Commission’s (FWC) Fish and Wildlife Research Institute (FWRI) in St. Petersburg, FL and associated 
reports.  The site visit took place on February 7-8, 2018 by Virginia Lesser (Oregon State University), 
Lynne Stokes (Southern Methodist University) and Jean Opsomer (Westat).  We reviewed the survey 
design, methods and results from the first three years of pilot testing of the Gulf Reef Fish Survey 
(GRFS).  Following the site visit, a consensus report (attached) was prepared by the same individuals, 
with additional input from Mike Brick (Westat) and Jay Breidt (Colorado State University), and delivered 
to FWRI on April 20, 2018.  On July 9, 2018, FWRI provided a detailed response (attached) to the report, 
outlining measures they have already taken to improve the GRFS and additional measures that are on-
going and planned for 2019.   

 

Certification Assessment 

1. Does the survey design follow a formal probability sampling protocol with known inclusion 
probabilities at all stages and/or phases of sampling? 

The general approach of the GRFS conducts two surveys, one to estimate effort and one to estimate 
CPUE, which are then combined to provide a final estimate of catch and incorporate adjustment for 
coverage issues of the surveys. This approach has been studied extensively by two National Academy 
panels and deemed appropriate for the challenging problem of estimating recreational catch.   For 
CPUE, probabilities can be computed for the different stages of selection, based on site pressures and 
sampling at the sites.  For effort, sampling is done from a list frame using stratified simple random 
sampling, so probabilities can likewise be computed. 

 
2. Do the estimation methods appropriately weight the sample data to account for the sampling 

design and produce design-unbiased point estimates and variance estimates? 

The formal designs for the component surveys indeed make it possible to obtain weights and produce 
approximately design-unbiased estimates (exactly design-unbiased estimates are almost never 
achievable in large-scale surveys).  The effort survey is subject to substantial levels of nonresponse, so 
that estimation requires post-stratification adjustments and hence relies on response model 
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assumptions.  The statistical properties of the estimates depend on these assumptions, so effort should 
continue to both reduce overall nonresponse and assess the validity of the modeling assumptions.  This 
is not a major concern, since most social surveys deal with these types of issue on a regular basis, and 
the adjustments currently implemented appear reasonable. 

 
3. Are appropriate methods in place to measure and/or correct for potential biases due to 

undercoverage, nonresponse, or response errors? 

As noted above, the effort survey is subject to a substantial level of nonresponse.  The consultants’ 
consensus report lists a number of recommendations for how to reduce the nonresponse, including 
changes to the questionnaire and to the permit sign-up process.  The response by FWRI contains an 
implementation plan for most of these, addressing our main concerns. 

There are some issues related to undercoverage in the intercept survey, as also discussed in the 
consensus report.  The first is that the GRFS-specific sample of access sites only covers a fraction of the 
total sites.  This does not lead directly to undercoverage, because GRFS-eligible trips are also intercepted 
as part of the APAIS survey, which does sample all the sites.  However, there are differences in screening 
protocols between the two surveys, which can lead to potential differences in trip eligibility and 
reporting rates.  Relatedly, the frame undercoverage adjustment for the effort survey is only derived 
from the GRFS-specific sample, even though it is applied to all trips.  Neither of these issues implies that 
immediate changes are needed, but possible differences between the two intercept surveys should be 
investigated to determine whether there are in fact non-trivial differences.  Work in this direction is on-
going as stated in the FWRI response, so there are no further concerns at this time. 

Another source of undercoverage concerns the private sites, which are not part of the intercept 
sampling frame for either APAIS or GRFS.   This is a long-standing issue affecting these types of surveys, 
and hence not a new source of concerns for the GRFS. 

 
4. How sensitive is the accuracy of the survey to assumptions made about segments of the target 

population that are not covered by the survey frame?  What can be done to reduce or limit that 
sensitivity? 

One important advantage of the separate effort and CPUE surveys is that they can be used in 
combination to correct their respective coverage issues.  Hence, the intercept survey makes it possible 
to estimate the undercoverage of the license frame, while the mail survey can in principle be used to 
address gaps in coverage of the intercept surveys (e.g. night fishing).  The latter is not currently used in 
GRFS, because this type of undercoverage is understood to be negligible for the target reef species.  The 
undercoverage due to private sites is more difficult to assess directly.  The CPUE characteristics for 
public and private are assumed the same in other states and work is being conducted in some states 
where data is available to test this assumption.  We recommend that GRFS staff continue to discuss 
further developments about the validation of this assumption with NOAA staff.  Overall, the GRFS 
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appears to be implemented in a way that makes it possible to address the most important deficiencies 
of both frames. 

 

5. How sensitive is the accuracy of the survey to other potential sources of nonsampling error?  What 
can be done to reduce or limit that sensitivity? 

The main sources of nonsampling error have been identified and addressed above.  An additional 
source, which appears to be common in recreational angling effort surveys, is mode effects, resulting in 
different estimates of effort depending on whether the survey uses mail or phone.  The GRFS relies on 
mail, which is the same mode as FES.  Hence, the results can be expected to be comparable between the 
two surveys as currently conducted. 

 

6. How sensitive is the survey design to potential errors in implementation?  What can be done to 
evaluate, reduce or limit that sensitivity? 

The GRFS includes a rigorous QA/QC process, including manual checking and editing of a fraction of the 
questionnaires.  In the FWRI’s response, a program of evaluation and improvement of the survey is 
outlined.  Overall, the GRFS appears to be a well-managed program, so that major errors of 
implementation are not expected. 

 
7. How does the survey design compare with other survey designs previously certified by MRIP for 

estimating fishing effort and/or catch for the same fishing mode(s)?  Is it more statistically sound 
and efficient, or is it at least comparable in its statistical validity and efficiency?  What design 
features are most important in supporting this assessment? 

The GRFS is similar to the current implementation of MRIP in its main characteristics.  The most notable 
difference is that the GRFS intercept survey only covers a fraction of the fishing sites, so that estimation 
for the whole population requires APAIS data in addition to the GRFS data.  The fact that both programs 
are similar makes such data pooling both feasible and cost-effective. 
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Florida Gulf Reef Fish Review 
St. Petersburg, FL 
February 6-7, 2018 

 
F. J. Breidt, M. Brick, G. Lesser, J.D. Opsomer, L. Stokes 

 
1. Introduction 

 
We attended a presentation of the methods and results from the test implementation of the Gulf 
Reef Fishing Survey in Tampa on February 6 and 7, 2018. This report provides our assessment 
of the strengths and weaknesses of the proposed methodology for estimating catch for the 10 
species. The report also contains suggestions of ways to strengthen the data collection and 
estimation methodology or to study these processes to find ways to improve them. 
 
First, the general approach of using two surveys, one to estimate effort and one to estimate 
CPUE, which are then combined to provide a final estimate of catch, is sound. This approach has 
been studied extensively by two National Academy panels and deemed appropriate for the 
challenging problem of estimating recreational catch. The presentations that were provided were 
detailed and thorough and appropriately focused on the differences between the MRIP and the 
GRFS estimation systems. Because of the detail provided, we have quite a few suggestions for 
improvement, but this should not be interpreted as indicating that we see a serious problem with 
GRFS methods. Rather we consider most of the concerns we mention to be relatively minor 
problems and not disqualifying. 
 
 
2. Non-response 

 
The greatest concern that we have with the entire estimation system is the low and possibly 
declining response rate for the effort survey. Thus, the first set of suggestions deal with how 
response rates might be improved.  Response rates in surveys of the general public have been 
declining for a while (Czajka and Beyler, 2016).  However, the response rates are as low as 6% 
for some strata with an overall 20% response rate across all strata.  Although response rates for 
phone surveys are generally as low as 6-10%, scientifically designed mail surveys such as this 
can obtain 30-40% response rates (Keeter et al, 2017; Lesser et al, 2016; Millar and Dillman, 
2011). Our first recommendation is to adopt AAPOR’s method of classifying responses and non-
responses and to report AAPOR response rates. A description of their methods and a spreadsheet 
to calculate their measures can be found here.  A description of these is also found in Czajka and 
Beyler (2016).   
 
Because it is not clear who the non-respondents are, we suggest a variety of methods to reduce 
their number. We do have two hypotheses about what might be causing the low response rate. 
The first hypothesis is that salt-water anglers who do not fish for reef fish are increasing the non-
response rate, since the survey is not of interest to them. Although this group of anglers does not 
target reef fish, the one question that would direct the anglers to answer this only and complete 
the survey appears halfway down the first page.  This question should appear first. The second 
hypothesis is that very avid reef-fish anglers are more likely to be intimidated to report on so 
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many trips and simply do not complete the survey. Mitigating the problem for these groups 
requires different approaches. 
 
First, the frame for the effort survey consists of those who hold a GRFS permit (we realize it is 
not actually a permit, but for simplicity, we will refer to it this way in this document). We were 
told that encounters with the anglers during the intercept survey showed that many permit 
holders are not aware of the fact that they have a permit. Because there is no cost to the permit, it 
is possible that those who are acquiring their permit when they buy their salt-water fishing 
license at a retail outlet are not proactively requesting it or even asked if they want it. Rather, it is 
possible that many sales people simply check off the box without consulting the license-holder.  
This results in permit holders with no intention of fishing for the covered species, and thus have 
little interest in the survey topic. This lack of interest (or salience) in the topic of a survey is 
known to reduce response rates (Groves et al, 2004).  
 
We propose measures to reduce the number of anglers on the frame who do not have interest in 
fishing for the species covered by the GRFS.  Anglers purchasing a license may also have 
purchased a GRFS permit in a different month.  Therefore, it is possible that active GRFS permit 
holders may have expired fishing licenses.  Staff at the Fish and Wildlife Institute recognize this 
inconsistency and purge the frame of permit holders whose salt-water fishing license has expired, 
which is a positive step. However, if a system could be put in place to ensure simultaneous 
expiration of the license and permit, this would be an advantage to both your data handling and 
the anglers themselves, who could reduce the number of times they must renew.  
 
Another additional suggestion is to charge a small fee when the permit is acquired, in order to 
eliminate the automatic inclusion of a GRFS permit when a license is purchased. Such a fee 
would have the advantage of increasing the salience of the experience, so that an angler would 
know if they have the permit.  This would ease administration of the intercept survey, since those 
asked the coverage question (i.e. “Do you have a Gulf Reef permit?”) would be more likely to 
provide accurate information without consulting their salt-water license.  Another change that 
would ensure intentionality and increase salience of permit acquisition for those who purchase a 
salt-water license via the web is to make it harder for them to include the permit in their 
purchase.  
 
As an alternative to assessing a cost, increasing the salience of registering for a GRFS permit 
could be accomplished by requiring that they answer a yes/no question about whether they intend 
to go reef fishing in the next year. After an affirmative answer, they will then access a link to a 
separate page or form with questions.  In the case of a paper-based sign-up, having a separate 
page or form with questions about the intent to harvest reef fish, or possibly a separate postcard 
sign-up, say attached to the license form, would serve the same purpose.  Neither is likely to be 
as noteworthy as charging a fee, but might be more acceptable to the user community. 
 
By increasing the requirements for registering for a GRFS permit, either of the above methods 
could eliminate some people from the GRFS frame who should be included. Since this 
undercoverage is adjusted for in the estimation process by inserting an inflation factor derived 
from the intercept survey into the effort estimate, we believe the effect on bias of the estimator 
will be minimal.  In contrast, the overcoverage of the anglers that do not target reef fish in the 
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Gulf of Mexico is most likely increasing the numbers of non-respondents.  This decreases the 
overall quality of the survey, and in particular, introduces the possibility of bias if the non-
respondents have different angling characteristics from the respondents. 
 
Our second hypothesis for the larger than expected non-response rate is that avid anglers are 
dissuaded from completing the questionnaire because of the burden of enumerating up to 12 
trips. There is some evidence of this from the partial response data we were provided. We 
discussed two ways to approach this. The first is to shorten the questionnaire.  Each question 
should now be examined to determine if any can be dropped.  For the second approach, the 
questionnaire would still ask anglers for the total number of trips made. However, only details of 
a subset of trips will be requested.  Then they would be asked to provide detail for some number 
of “most recent” trips and then weighting up the count of trips provided by angler i by a weight 
of the form 
 

wi = (# of trips reported by angler i)/(# of trips detailed by angler i). 
 

Before deciding on what number of trips to ask the angler to detail, we suggest examining the 
impact of such a change using the survey data you have. We suggest conducting the usual 
estimation process for effort in each stratum after capping the number of trips at K. Of most 
interest are K = 3, 5 or 6, since these would most efficiently use the space on your questionnaire 
with the current layout. This will allow you to compare the resulting estimates with those from 
your full data, to see if there are substantial differences. 
 
We have some concern about whether asking for the most recent trips would cause distortion of 
trip types, especially when the season for a particular species occurs in only part of the month. 
An alternative might be a rearranged questionnaire that has room for 5 trips, and which asks for 
all trips (up to 5) over a 2-week period.  This could be implemented with two versions of the 
questionnaire, one asking about the first 2 weeks and the other about the last 2 weeks of the 
month, each randomly assigned to half the sample.  Very few anglers had more than 10 trips in a 
month, so any remaining bias from missing trips would likely be negligible.  A version of such a 
rearranged questionnaire that combines both shortening the questions found on the first page and 
reducing the number of trips where detailed information is requested is shown in Appendix A.  
There are some potential drawbacks to shortening the recall period to two weeks.  If reef fish 
trips are relatively rare, the shorter time window could decrease the number of reported trips 
dramatically, and also potentially negatively affect data quality due to so-called telescoping bias, 
i.e. people will report a trip taking prior to the two week window.  The rarity of trips can be 
investigated in the data already collected, and the telescoping bias can be assessed in an 
experimental survey that compares two-week and four-week recall periods. 
 
Besides these methods for targeting special kinds of non-respondents, there are other methods 
that could be used that may increase response rate overall (Lesser et al., 2016).  One tool is to 
add a pre-letter.  The goal of the pre-letter is to alert the respondent of the survey that will be sent 
shortly.  This letter is typically signed by the Director of the agency and reinforces the 
importance and their support of the survey.  Cover letters that accompany the questionnaire 
should be brief, but be sure to cover the objective of the survey, explain how the person was 
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selected, assure confidentiality, and explain how the data will be used.   Examples of these cover 
letters appear in Appendix B.   
 
Other methods that have shown to improve response rates include the use of color for the 
questionnaire.  Recent studies indicate the use of color may or may not increase response rates.  
Each of these approaches should be tested in a carefully designed study before the entire sample 
adopts these procedures.   Focus groups, consisting of small groups of anglers, would be helpful 
to determine which approach may have more impact on improving response rates.   
 
Staff should also consider incorporating the Internet to collect the survey data.  We suggest 
conducting tests on the use of the Internet to assess response rates and response differences 
between the mail and Internet modes.  See Lesser et al. (2016), Millar and Dillman (2011), and  
Messer and Dillman (2011) for suggestions on experiments to compare methods and approaches 
to improve response rates.  Using a web-based survey would reduce printing and postage costs, 
but not all individuals have Internet access.  We recommend a mixed-mode approach.  In the first 
contact to the potential respondent, the respondent would be asked to complete the questionnaire 
online.  This directs them to the Web first to take advantage of the postage and printing savings.  
Non-respondents are recontacted with a printed questionnaire and to alert them that the 
opportunity to complete the questionnaire online is still available.   An example of the first cover 
letter that would be sent to the individuals in the selected sample is provided in Appendix B. 
 
Your analysis method already incorporates poststratification weighting for mitigating the effect 
of non-response at the estimation stage. If the changes suggested here have the effect of reducing 
non-response, or even changing the nature of non-respondents, then your methods of weighting 
for non-response should be revisited. For example, it is possible that poststratifying by where the 
permit was acquired will become unnecessary. 
 
 
3. Optimization of designs 

 
a. Effort survey 
 
The strata vary in size by a ten-fold margin, and most reach the maximum sample size of 500.  
We suggest that the sample sizes be allocated closer to either proportional or Neyman allocation. 
Note that the allocation does not need to stay constant over the months.  
 
You can use previously collected data to investigate the allocation issue, in particular, to estimate 
the variance of the number of trips per individual in each stratum required to compute the 
Neyman allocation.  While choosing a stratum allocation is somewhat subjective, we recommend 
investigating this by first computing the equal, Neyman and proportional allocations over all the 
strata in a year (so 12 x 14 strata), averaging the observed stratum variances across the years to 
stabilize them, and then determining a compromise allocation that ensures a minimum sample 
size in each estimation domain of interest.  We expect that this allocation will be much closer to 
the Neyman or proportional allocation than to the current almost-equal allocation. 
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In addition to the sampling allocation itself, another issue affecting the efficiency of the effort 
survey is the fact that the GRFS sampling frame contains a large number of people who either do 
not currently have a fishing license, or who are part of the frame with no intention of fishing for 
Gulf reef fish.  Possible approaches to reduce the magnitude of this problem were addressed 
above.   
 
b. Intercept survey 
 
On the intercept survey side, the GRFS-specific sample is deployed across a relatively small 
fraction of all available sites (54 out of 589), which are selected using the same overall sampling 
design as the APAIS sites.  These GRFS-eligible sites do not cover all the possible sites from 
which GRFS trips take place, making it necessary to include trip intercept from APAIS to 
produce statistically valid estimates for the GRFS target population. This does not cause 
estimation issues, because methods to combine observations from multiple coordinated surveys 
are available.  However, an additional complication arises from the fact that the interview 
procedures used during GRFS-specific interviews are different from those in the APAIS.  We 
address this further below. 
 
 
4. Other issues with GRFS intercept survey 

 
During the GRFS intercept assignments, GRFS-specific questions are used to screen out 
ineligible trips, and only boats determined to be returning from a GRFS trip are interviewed.  In 
contrast, the GRFS questions are not asked during APAIS interviews, so that the eligibility is 
only determined after the fact and is based on species targeting and harvesting questions that 
only approximately correspond to the GRFS eligibility criteria.  Hence, there is both an issue of 
design efficiency (i.e. should GRFS sample be drawn from more sites at which GRFS trips take 
place?) and one of bias (are the same trips being identified under both sets of interview 
procedures?), which are difficult to separate.  The most serious issue seems to be the potential 
bias.  Fortunately, it is possible to investigate it by comparing the results of the trip screening 
under both the GRFS-specific and the post-hoc APAIS approach for the same set of 54 sites, 
because the target population and site-selection designs are the same. 
 
Even though data from both GRFS-specific and APAIS interviews are combined to produce 
catch estimates, the adjustment factors for undercoverage of the GRFS frame are made only from 
the GRFS sites. This can again lead to bias, if the trips included in both sets of interviews are not 
satisfying the same eligibility criteria.  The ideal solution, from the perspective of accurate 
estimation of GRFS-eligible trips, would be to include the GRFS screening question to the 
APAIS interviews.  We understand this might be difficult to implement as a long-term solution.  
As an alternative, the GRFS survey could be expanded to sites not currently covered, either 
permanently or temporarily, so that differences in eligibility screening between APAIS and 
GRFS interviews can be assessed. 
 
The GRFS estimation for biological data currently uses mean imputation by species for missing 
lengths and/or weights of individual fish.  We recommend switching to a hierarchical hot-deck 
method, which would provide better data to users and would match the approach currently used 
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by MRIP.  Unless there is a clear need not to do so, the imputation method implemented for 
APAIS data could simply be adopted for the GRFS data. 
 
 
5. Saving/shifting money 
 
In closing, we note a few areas in which it might be possible to reduce the cost of conducting this 
survey.  The first is in QA/QC. The current level of human checking and editing of the data 
represented a sensible commitment of resources as this survey was being implemented.  All 
indications are that the implementation was successful, and that very low error rates are being 
found.  It is therefore appropriate that the amount of QA/QC now be reduced, at least until 
further major changes are made to the survey instruments or data collection mode.    
 
As noted previously, providing a web option to complete the questionnaire in addition to the mail 
questionnaire, can help in improving the overall response rate and possibly encourage other 
demographic groups who are more web-savvy to participate.  But another reason for introducing 
web forms is to reduce the on-going cost of the survey.  There is, however, a start-up cost in 
developing the web questionnaire and associated data collection capabilities.  We recommend 
starting a discussion with your survey contractor, to determine the overall cost and benefits of 
introducing web-based data collection. 
 
Finally, we also note that the combination of increasing the response rate using some of the 
methods described above and re-allocating the sample across the strata should result in increased 
precision for the same nominal overall sample size.  Hence, it might be possible to reduce that 
sample size in the future, depending on your desired precision targets. 
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Appendix A.  Example of revised questionnaire 
 
 
 
See attached pages
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Appendix B.  Examples of cover letters 
 

a. Pre-letter 
 
Dear Florida Saltwater Angler:       
 
I am writing to ask for your help with an important questionnaire we are conducting to examine levels of 
participation in recreational fishing for reef fish in the Gulf of Mexico.  In order to maintain a healthy 
fishery for all recreational anglers, it is important for us to know how many recreational anglers enjoy 
fishing for various reef fish along the Gulf of Mexico.  
 
Within the next week you will receive the Gulf Reef Fish Survey in the mail from the Florida Fish and 
Wildlife Conservation Commission.   I am writing in advance because many people like to know ahead of 
receiving the survey packet that they will be asked to participate in a survey. We will send the 
questionnaire within the next week and include a prepaid return envelope for your convenience. Your 
feedback helps us monitor and improve the fisheries for our State.  (Note that this text will change if 
using the web to collect data initially.) 
 
If you have questions or comments, please direct them by email to ######   or contact Bev Sauls at 
#########. 
 
Thank you ahead of time for your help. It is only with the generous help from people like you that this 
study will be successful. 
 
Sincerely, 
  

SAFMC Rec Workgroup 02/17/2021 A2a



b. Cover letter for printed questionnaire. 
 
Dear Saltwater Angler, 
 
The Florida Fish and Wildlife Conservation Commission is interested in understanding levels of 
participation in recreational fishing for reef fish in the Gulf of Mexico.  You have been selected as part of 
a random sample of Florida anglers who obtained a Florida Gulf Reef Fish Angler permit.  You may recall 
that this permit is required for anglers who intend to harvest certain reef fish species while fishing from 
a privately owned boat off the west coast of Florida.   
 
In order for us to make sure that we hear from all different types of people, we ask that the name of 
the person who appears on the attached questionnaire complete the survey.  Your address is not on 
the survey and will not be stored with the survey data. In addition, your address will not be used for 
other purposes besides this survey. Only the overall results will be reported.  
 
Your responses will help the Florida Fish and Wildlife Conservation Commission understand the health of 
reef fish in the Gulf of Mexico.  If you have any questions about the purpose of this survey, please call 
Bev Sauls or ##### at  #########.  
 
Your cooperation is greatly appreciated. 
 
 
Sincerely, 
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c. Cover Letter to Direct Respondents to Web Survey 
 
Dear Saltwater Angler, 
The Florida Fish and Wildlife Conservation Commission is interested in understanding levels of 
participation in recreational fishing for reef fish in the Gulf of Mexico.  You have been selected as part of 
a random sample of Florida anglers who obtained a Florida Gulf Reef Fish Angler permit.  You may recall 
that this permit is required for anglers who intend to harvest certain reef fish species while fishing from 
a privately owned boat off the west coast of Florida.   
 
In order for us to make sure that we hear from all different types of people, we ask that the name of 
the person who appears on the attached questionnaire complete the survey.  Your address is not on 
the survey and will not be stored with the survey data. In addition, your address will not be used for 
other purposes besides this survey. Only the overall results will be reported.  
 
We are hoping that you can reply to the “2018 Gulf Reef Fish Survey” using the Internet.  If people 
respond by using the Internet, the state saves money and obtains results quickly.  To respond over the 
Internet, go to the main address bar in your web browser window and type   
                                http://myopinion.ffwcc.edu/reef.  
Note that searching for the site through a search engine like Google or Yahoo will not take you to the 
survey.       
 
Once there, you will be asked to enter your password to access the survey. Your Password is:  XXXXX. 
You will then be prompted to your first question. We realize that some households do not have Internet 
access.  If this is the case for you, we will send a paper version of the questionnaire to you if we don’t 
receive an Internet response.     
 
Your responses will help the Florida Fish and Wildlife Conservation Commission understand the health of 
reef fish in the Gulf of Mexico.  If you have any questions about the purpose of this survey, please call 
Bev Sauls or ##### at  #########.  
 
 
Your cooperation is greatly appreciated. 
 
Sincerely 
 
 

SAFMC Rec Workgroup 02/17/2021 A2a



Page 1 | Florida Gulf Reef Fish Survey | July 9, 2018 
 

Timeline for Testing and Implementing Recommended Improvements for the Gulf Reef Fish Survey  

Background 

In February, 2018, a meeting was held at the Florida Fish and Wildlife Conservation Commission’s (FWC) 
Fish and Wildlife Research Institute (FWRI) in St. Petersburg, FL, to review the survey design, methods, 
and results from the first three years of pilot testing of the Gulf Reef Fish Survey. Three expert 
consultants in the field of survey design attended the in person meeting and served as reviewers: Jean 
Opsomer, Colorado State University; Virginia Lesser, Oregon State University; and Lynne Stokes, 
Southern Methodist University. Two reviewers who did not attend the meeting also contributed to the 
final report: Jay Breidt, Colorado State University; and Michael Brick, Westat. Also in attendance were 
representatives from FWRI’s Marine Fisheries Research section, FWC’s Division of Marine Fisheries 
Management (DMFM) and Office of Licensing and Permitting (OLP), Gulf States Marine Fisheries 
Commission, NOAA Fisheries Office of Science and Technology, NMFS Southeast Fisheries Science 
Center, and NMFS Southeast Regional Office. 

During the meeting, Martha Guyas (DMFM) provided background information on the requirement for 
anglers to sign up for the Gulf Reef Fish Survey, and Tara Gibson (OLP) described the mechanisms in 
place to subscribe anglers to the survey. Beverly Sauls and Tiffanie Cross (FWRI) provided background on 
the evolution of the survey design and detailed the methods and procedures used to administer the 
survey. Procedures used to combine data collected from the Gulf Reef Fish Survey with data from the 
MRIP Access Point Angler Intercept Survey (APAIS) and calculate statistically valid estimates of 
recreational landings and discards were detailed by John Foster (NOAA Fisheries). The presentations 
concluded with a summary of results from the first three years of pilot testing the GRFS survey 
methodology in Florida. Reviewers were given ample opportunity to ask questions throughout the 
meeting before meeting privately to discuss findings and outline their report. The completed report was 
received by FWRI on April 20, 2018.  

In their final report, the reviewers concluded that the approach taken to monitor recreational fishing in 
Florida is appropriate and that the methods are statistically sound. The reviewers also provided valuable 
suggestions for ways FWC may improve upon the current survey. Their greatest concern was the low 
response rate for the mail survey. Currently, 20% of anglers that receive a Gulf Reef Fish Survey in the 
mail fill out the questionnaire and return it to FWC; compared to other scientifically designed mail 
surveys that obtain response rates as high as 30-40%. Researchers at FWRI and staff from DMFM and 
OLP worked jointly to review the recommendations and develop a plan for implementing improvements 
to the Gulf Reef Fish Survey. Below is a list of recommendations included in the final report, and FWC’s 
response. The recommendations are organized by the amount of time needed to move forward with an 
improvement, test new methods to evaluate their effectiveness, or explore options before moving 
forward with implementation. The anticipated timeline for evaluating, testing and implementing 
recommendations is also summarized in Table 1.  
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Immediate Improvements: 

The following recommendations to improve the Gulf Reef Fish Survey methods and estimation 
procedures were implemented immediately following the in-person review and receipt of the final 
report. 

 Reviewers recommended that FWRI staff adopt standard codes for classifying responses and 
non-responses in the mail survey. We are currently converting disposition codes for past survey 
responses to match AAPOR codes, as recommended, and will track response rates using the new 
standardized codes. 
 

 During the in person meeting, FWRI staff described the current method used to allocate sample 
among 14 strata. Each month, 10% of GRFS subscribers in each strata, or a maximum of 500, 
whichever is less, are selected to receive the mail survey questionnaire. However, as the total 
number of subscribers increased over time, the sample size in all but two strata has been 
capped at 500, thus each stratum is effectively allocated an equal portion of the total sample. 
Since the strata are not equal in size, and some are much larger than others, the reviewers 
recommended that the total sample for the mail survey be re-allocated either proportional to 
the size of each strata, or using a Neyman allocation. The Neyman allocation takes into account 
the associated error around mean trips per response in each stratum, and allocates sample to 
minimize variance. The reviewers also suggested allocation may need to vary throughout the 
year to account for seasonal changes in variance among strata.  
 
Existing data received through the mail survey from 2015 to 2017 were used to calculate the 
Neyman allocation, which was also compared to an allocation proportional to the size of each 
strata. The Neyman allocation was chosen because of the seasonal differences in the 
proportional allocations among strata, which help to minimize variance throughout the year. 
The bi-monthly Neyman allocation for each strata is provided in Table 2 (proportions) and Table 
3 (sample size). To maintain minimum sample sizes for strata 400 and 401 (residents of Keys and 
Southeast Florida), a constant sample size of 75 and 25, respectively, was selected. The new 
sample allocation was implemented starting with the April 2018 fishing month. The Neyman 
allocation will be revisited as necessary to evaluate whether further adjustments are needed to 
minimize variance as other survey improvements are implemented. 
 

 The reviewers recommended that the cover letter for the mail survey should be as brief as 
possible, and also suggested that the letter be signed by a recognizable Agency head to 
emphasize to the public the importance of participation in the survey. This recommendation will 
be implemented in time for the June 2018 fishing month. 
 

 During the design phase of the GRFS, APAIS data collected from the west coast of Florida were 
analyzed to identify sites in the MRIP site register where red snapper or gag grouper were 
frequently encountered. A sub-set of sites was selected, and a portion of APAIS assignments 
were allocated to this new “Offshore” site group (in addition to traditional “Shore”, “Private 
Boat” and “Charter” site groups) to ensure that reef fish trips are adequately represented in the 
sample. At the same time, NMFS S&T staff amended the APAIS draw program to select 
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additional site/day/time combinations from the “Offshore” site group which were used for 
supplemental intercept assignments for the GRFS.  
 
During the review meeting, FWRI staff presented CPUE estimates calculated three different 
ways using catch data collected from: 1) supplemental GRFS intercept assignments only, 2) 
APAIS intercept assignments only, and 3) GRFS and APAIS intercept assignments combined. 
Estimates of CPUE that were calculated using methods 2 and 3, which included APAIS data 
collected from all MRIP sites, were similar; however, estimates using only supplemental GRFS 
intercept data collected only from the subset of sites in the “Offshore” site group were different, 
which indicates an apparent bias. This bias is accounted for when weighted GRFS and APAIS data 
are combined; however, the state of Florida would like to use GRFS data that are available 
before MRIP data are released, in order to provide preliminary monthly estimates that may 
inform fishery managers on progress towards catch limits mid-wave. The number of sites on the 
west coast of Florida that were initially included in the “Offshore” site group was 54, out of 390 
total sites with private boat fishing pressure, and the reviewers recommended that the number 
of sites included in the “Offshore” site group should be increased to ensure that catch rates 
measured during GRFS intercept assignments are more representative of catch from all sites. 
 
In response, FWRI staff re-evaluated all MRIP sites with private boat pressure using data 
collected in the APAIS between 2013 and 2017. For each site, we calculated the proportion of 
private boat intercepts that targeted and/or caught one or more of the seven species that the 
GRFS designation is required for (as opposed to just red snapper and gag), as well as the 
proportion of those intercepts where fishing occurred primarily in the EEZ. Additional sites in 
each county with a relatively high proportion of GRFS and EEZ intercepts were then added to the 
“Offshore” site group. Some sites already included in the site group were also removed if they 
had relatively low proportion of intercepts with GRFS species. A total of 94 sites were included 
in the new sub-set of MRIP sites, and this list was provided to NMFS S&T staff, a pressure rating 
was assigned, and Florida’s site register was updated prior to the May 2018 sample draw for 
APAIS and GRFS assignments. We are currently working with NMFS S&T to make the site 
pressures for the “Offshore” site group available on the MRIP site register web tool so that they 
may be routinely updated by FWC. We will continue to evaluate the need for additions and 
deletions to the “Offshore” site group following the 2018 fishing season. The reviewers were 
also concerned that intercept questions in the GRFS intercept survey pertaining to target species 
may illicit different responses from anglers interviewed in the APAIS, which could result in 
potential bias in catch-per-unit-effort (CPUE) measures. For catch estimation, data collected 
through either survey where one or more Gulf reef fish species are targeted, harvested, and/or 
released are included in CPUE calculations. Once data have accumulated following the addition 
of more diverse sites in the GRFS sample draws, we will compare the two data sources to 
evaluate whether CPUE measures differ. 

Improvements in Progress 

 Information on the degree of participation in the Gulf reef fish fishery by anglers that are not 
signed up (either intentionally or because they are exempt or unaware of the requirement) is 
needed to adjust effort estimates from the mail survey to account for under-coverage. 
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Currently, this information is only collected during supplemental intercept surveys. The 
reviewers recommended that a new question be added to the APAIS interview in Florida to 
collect additional data on under-coverage to reduce error and prevent potential bias in this 
correction factor. This was discussed at the March 2018 Gulf Fisheries Information Network 
(FIN) meeting and it was decided that FWC staff will work with Gulf States Marine Fisheries 
Commission staff to develop the question and add it to the form so that data collection can 
begin in January 2019. 
 

 Fish weights from the intercept surveys (GRFS and APAIS) are used to estimate landings in 
biomass (kg or pounds). For individual fish that are not weighed in the GRFS intercept survey, 
the reviewers recommended that a hot deck method be used for imputation, similar to what is 
currently done for APAIS data. This method utilizes information from observed fish in similar 
cells to impute missing values, and accounts for more variability compared to applying an 
average weight to missing cell values. Since supplemental GRFS data are combined with APAIS 
data, the preferred approach would be to match the methods used in the MRIP estimation 
program. The Office of Science and Technology (S&T) uses the Cox-Iannacchionne weighted 
sequential procedure and runs through multiple rounds or impute steps where cells become 
more aggregated in an attempt to find complete case donors for records that still contain 
missing values after each previous round. This procedure requires special software (SUDAAN) 
that can be called into SAS; however, FWRI does not currently have a license for this software. 
We will work with S&T in to incorporate a similar approach, and the following method will be 
implemented this year: 
 
 Step 1: merge GRFS intercept data with lengths and weights observed in APAIS (2015-

current). 
 Step 2: use the combined data set to calculate log transformed linear regressions, by 

species, between length and weight for all observed fish across waves and years.  
 Step 3: for records with an observed length and missing weight value, use outputs from the 

regression models to estimate weight for individual fish. 
 Step 4: for records where both the length and weight values are missing, use the combined 

data set to perform a weighted hot deck procedure (stratified by year, wave, region and 
area fished) to impute weight for individual fish using the survey impute procedure (proc 
surveyimpute) in SAS. For species with low numbers of observed lengths and weights, strata 
may need to be collapsed.  

Public use files generated from data collected since 2015 will be updated for consistency. 

 During the in person meeting, FWRI staff revealed that when a questionnaire is not filled out 
completely by the respondent, the response is treated the same as a non-response and partial 
data are not used in estimates. The reviewers recommended methods that could be used to 
identify responses in the mail survey where enough partial data is provided that a weight could 
be applied to utilize the response. We will revise the effort estimation program this year to 
include this data processing step, and will update estimates generated from data collected since 
2015 for consistency. 
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Improvements that will be tested and potentially implemented during 2018 and early 2019 

The reviewers recommended several methods that could be tested to potentially improve response 
rates in the mail survey. To understand the influence each change to the mail survey has on survey 
response rates, we plan to take a stepwise approach to testing, with each improvement implemented 
incrementally only if testing results in an increased response rate. As these changes are implemented, 
we will continue to re-evaluate whether stratification or post-stratification needs to be revised, and also 
assess sample size to see if we can reduce cost/burden as a result of increase response rates. 

The first change we are already testing is to switch the color of the questionnaire (originally green) to 
grayscale. A grayscale survey shell that is otherwise identical to the original questionnaire was 
developed, tested on the electronic scanner to ensure proper data capture, and randomly assigned to 
50% of anglers in each strata selected to report for the April 2018 fishing month. Testing will continue 
for a total of three months to evaluate response rates side-by-side with the green colored survey. If 
response rates are improved and/or result in an ability to more effectively allocate sample, this change 
will be implemented across 100% of the sample during the July fishing month. If response rates 
decrease, then we will return to the green colored survey for 100% of the sample during the July fishing 
month. 

The second change that will be tested is a shortened and reorganized questionnaire, including the 
following suggestions recommended by the reviewers: 1) move screener question to the top of the first 
page, 2) reformat the trip reporting section so that questions pertaining to individual trips are read in 
horizontal rows, rather than in vertical columns; 3) simplify the individual trip reporting by combining 
two questions that pertain to distance from shore into a single question; and 4) reduce the total number 
of trips that anglers are asked to report full details for (currently, anglers may report up to 12 trips). We 
are currently evaluating past survey responses to determine an appropriate number of trips to request 
anglers to report details for without impacting effort estimates. We anticipate testing for the new layout 
of the questionnaire will begin by the October 2018 fishing month.  

The third change we will test in early 2019 will be to send a pre-letter to notify participants in advance 
that they are selected to report trips. This test will require a change in the timing for sample selection, in 
order to properly notify participants and prepare them to report trips after the end of a month. 
Currently, a license file is delivered to FWRI during the first week after the end of a fishing month, so 
that newly registered GRFS participants may be included in the sample. During this testing phase, we 
would draw samples for the 14 strata at the beginning of a new fishing month (using the Neyman 
allocation proportions described above); however, a portion of the total sample size will be held in 
reserve and not included in this initial draw. A letter will be mailed to each person to notify them of their 
selection. During the first week after the end of the fishing month, the survey questionnaire will be 
mailed to each person who received a pre-letter. At the same time, an updated license file will be used 
to identify new GRFS subscribers that registered or renewed during the fishing month, and the sample 
that was held in reserve will be used to draw an additional sample from this group using the same 
proportional Neyman allocation. The new group of anglers selected will not receive a pre-letter, and will 
receive questionnaires at the same time as the pre-selected group. During estimation, we will include a 
post-stratification variable to account for potential differences in response rates between the two 
groups. This may also improve the estimation process if subscribers are more likely to participate in a 
fishing trip right after purchasing or renewing their GRFS subscription. This new procedure will be 
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evaluated at the end of three months to determine whether response rates increased and evaluate the 
additional cost to implement. If response rates are notably increased, any additional cost could be offset 
by reducing the total sample size. 

The fourth change that we are currently seeking funding for to test in early 2019 is the use of a mixed-
mode survey approach, where respondents are offered the choice between electronic and paper 
reporting options. During the first contact, selected anglers will receive a letter in the mail that provides 
a unique URL address where the survey may be completed online. A paper questionnaire will also be 
enclosed and offered as an alternative reporting option. A reminder post-card that includes the URL will 
be sent to each selected angler, unless an electronic response is received immediately following the first 
contact. For non-respondents, the third and final contact will be a reminder letter with the URL and a 
second printed questionnaire. Each month, we will monitor the percentage of responses received 
through the web tool and evaluate whether overall response rates are increased following the addition 
of an electronic reporting option. We will also evaluate potential reductions in printing and mailing costs 
during testing of the mixed-mode approach. Data received through the electronic and paper options will 
also be compared to evaluate potential differences in the demographic representation of responses. The 
method will be permanently implemented if response rates increase, demographic representation is 
improved, and/or a cost savings is achieved. Post-stratification methods may also be incorporated into 
the effort estimation process to account for varied response rates. As this implemented change 
progresses, we will continue to evaluate the optimum sample allocations across strata and re-allocate 
accordingly. 
 

Longer Term Improvements  

The following recommendations will require changes to existing contracts with outside vendors, Agency 
approvals, public comment periods, and/or legislative action. Thus, addressing these issue will require 
the remainder of this year and potentially the better part of 2019 for the Agency to develop a preferred 
approach, and may not be fully implemented until October 2020. 

The greatest concern brought to light during the review was the low response rates observed in the mail 
survey (20% overall, and <10% in some strata). Similar scientifically designed surveys achieve response 
rates as high as 30-40%. A primary contributing factor to the low response rate in the Gulf Reef Fish 
Survey is the high percentage of subscribers to the survey that are unlikely to participate in the fishery 
for reef fish on the west coast of Florida (over-subscribers). During the meeting with reviewers, FWRI 
researchers presented results of initial surveys with new or recently renewed subscribers, which found 
that anglers who purchase their license online and self-select which options to include on their saltwater 
fishing license (including the free GRFS designation) are more likely to respond to the mail survey and 
more likely to participate in a reef fish trip, compared to those who purchase their license through a 
vendor. The most likely explanation for this is sales representatives may select the free check box 
without specifically asking the customer whether they wish to include the Gulf Reef Fish angler 
designation on their license. The reviewers recommended several measures to reduce the number of 
anglers in the sample frame who do not have interest in fishing for the species covered by the Gulf Reef 
Fish Survey.  
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Reviewer recommendations that address the issue of oversubscription pertain primarily to the 
mechanism used to subscribe anglers to the survey. The reviewers recommend making the Gulf Reef 
Fish Angler designation less convenient to sign up for, which may force anglers or license vendors to first 
consider whether the designation is needed. For example, they suggested a question could be added 
that asks for confirmation that an angler intends to fish for reef fish in the Gulf, with a yes response 
taking them to a separate page or form to sign up for the GRFS. This option may be considered; 
however, due to the extent of change required in the state recreational licensing system to accomplish 
this, it may not be feasible to implement this prior to a new iteration of the licensing system, which will 
be available in October 2020. The reviewers’ preferred option was to charge an additional fee for the 
Gulf Reef Angler designation as a way to eliminate the possibility of automatic inclusion by license 
vendors. Revenue could be used to support implementation of the survey over the long-term following 
certification by MRIP as an acceptable source of data for use in regional stock assessments and fisheries 
management. However, legislative action would be required for this option, as FWC does not have 
authority to charge a fee.  Additional time may also be needed for gathering public input and any 
necessary FWC rulemaking. The Agency will evaluate these options over the coming year in order to 
determine the approach for reducing oversubscription that is most feasible.  

The reviewers identified an issue with Gulf Reef Fish Angler designation potentially having a different 
expiration date than the saltwater fishing license. It is possible to purchase a license and add the Gulf 
Reef Fish designation in a different month. This is currently handled by purging anglers with expired 
saltwater fishing licenses from the GRFS sample frame. However, if a system could be put in place to 
ensure simultaneous expiration of the license and permit, this would benefit data handling and reduce 
the burden on anglers that must renew fishing privileges at different times. The state Licensing system is 
currently under contract through September 2020, and this improvement to the way anglers are 
licensed may be built into the statement of work for a new contract that will be executed in October 
2020.  
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Table 1. Anticipated timeline for evaluating, testing, and implementing recommended improvements. 

Year Month Intercept Survey: 
Implemented or in 
Progress 

Mail Survey: 
Implemented or in 
Progress 

Mail Survey: 
Testing and 
Implementation 

Angler Subscription: 
Longer-term  

2018 Mar  Evaluate sample 
allocation. 

Test grayscale 
questionnaire 

 

Apr Evaluate existing 
APAIS data to identify 
additional sites to 
include in the 
Offshore Site Group 
for APAIS and GRFS. 

Implement Neyman 
allocation. 
 

 

May Implement increased 
site list in Offshore 
Site Group. 

  

Jun Implement hot 
decking method for 
imputing missing 
weights. 
 

Adopt AAPOR codes.  
Revise cover letter.  
 
Include partial 
responses in effort 
estimation. 

Implement grayscale if 
successful. 
 
Use existing data to 
evaluate reduction in 
number of trips with 
detailed reporting. 

Evaluate options and 
support for potential 
changes to 
subscription methods 
(e.g. separate 
website, additional 
questions, fee, etc.) 
 

Jul   
Aug    
Sep    
Oct   Test modifications to 

layout and length of 
questionnaire. 

Nov   
Dec   

2019 Jan Implement new 
question in APAIS to 
increase sample size 
for measuring under-
coverage in GRFS 
effort survey. 

 Test pre-contact 
letter. 
 
Test mixed-mode 
reporting. 

Feb   Develop scope of 
work for new FWC 
Licensing and 
Permitting System 

Mar   
Apr   Implement pre-

contact letter if 
successful. 
Continue testing and 
evaluate mixed mode 
approach. 

May   
Jun-
Dec 

  

2020 Jan-
Sep 

   

Oct    Execute new FWC 
Licensing and 
Permitting System 
contract 

 

  

SAFMC Rec Workgroup 02/17/2021 A2a



Page 9 | Florida Gulf Reef Fish Survey | July 9, 2018 
 

Table 2. Revised sample proportions using the Neyman allocation, by two-month wave. 

STRATA Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 

110 0.145 0.099 0.153 0.143 0.139 0.077  

111 0.017 0.027 0.047 0.044 0.036 0.031  

200 0.181 0.109 0.108 0.094 0.085 0.121  

201 0.021 0.022 0.038 0.041 0.027 0.022  

210 0.053 0.049 0.068 0.086 0.082 0.098  

211 0.014 0.025 0.024 0.025 0.026 0.028  

300 0.066 0.012 0.061 0.089 0.014 0.061  

301 0.012 0.024 0.018 0.023 0.016 0.014  

310 0.234 0.298 0.213 0.195 0.249 0.236  

311 0.056 0.059 0.054 0.058 0.058 0.071  

400             

401             

500 0.038 0.068 0.101 0.112 0.100 0.050  

600 0.161 0.207 0.115 0.089 0.169 0.191 

 

Table 3. Revised sample sizes using the Neyman allocation, by two-month wave. 

STRATA Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 

110 1003 684 1058 988 960 531  

111 121 187 323 306 248 213  

200 1247 755 743 649 588 838  

201 148 154 264 282 183 151  

210 363 340 468 591 564 674  

211 99 170 167 175 177 193  

300 454 86 419 612 95 418  

301 86 163 127 162 111 99  

310 1617 2057 1467 1346 1716 1627  

311 388 410 373 400 403 487  

400 75  75 75 75 75 75 

401 25  25  25  25  25  25 

500 264 468 697 772 691 348  

600 1110 1427 793 617 1165 1320 
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Implementation Timeline

 February 2014 – Staff presented initial GRFS proposal to Commissioners following 
stakeholder requests for data collection improvements

 March 2014 – Public workshops held along Florida Gulf coast
 June 2014 – Final approval by FWC
 July 2014 – Voluntary sign up opens to FWC license holders
 Allowed angler sign ups during peak season for license renewals

 January 2015 – Voluntary sign up available for GRFS becomes open to all (including 
anglers not required to have a saltwater fishing license)

 April 1, 2015 – GRFS sign up mandatory for Gulf reef fish anglers
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 Support for improved data collection, but some felt the proposed data reporting 
system would be intrusive and that data could be collected other ways

 Call it a registry, not a permit

 Some felt the data reporting system should be boat-based instead of angler-
based

 Concerns about fees and cost of permit after 5 years

 Concerns about how the data reporting system would be enforced

Summary of Feedback from Public Workshops –
Spring 2014
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Gulf Reef Fish Angler Designation 
 Mandatory for private recreational anglers (i.e., not for-hire sector) on a boat along 

Florida’s Gulf coast intending or attempting to harvest or possess any of the following 
reef fish

 Anglers renew annually

 No cost to anglers (funding for the first 5 years provided by NFWF Gulf restoration grant) 

 Continuation beyond June 2020 would require Commission renewal and additional 
funding 

- Red snapper
- Gag
- Amberjacks/Rudderfish/Almaco jack
- Red grouper

- Black grouper
- Vermilion snapper
- Gray triggerfish
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Gulf Reef Fish Angler Designation - Exemptions
 Children under 16 years of age

 Anglers fishing from a for-hire vessel or state-licensed recreational fishing vessel

 Harvest for scientific or educational purposes

 Includes anglers 65 or older
 18% of Floridians are 65 and older

 Includes others exempt from recreational saltwater fishing license requirements as 
well as lifetime or multi-year license holders
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Outreach Approaches
 Direct communication with anglers and vendors
 Emails/letters to licensing vendors and tackle shops
 Bait box stickers
 Rack cards/Postcard
 Emails to FWC license holders 
 Outreach at fishing clubs/shows

 Targeted seniors by emailing people who have aged out of licensing system 
previous 9 years

 Features in many FWC publications, press releases, and website 
 http://www.myfwc.com/fishing/saltwater/recreational/gulf-reef-fish-survey/
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Enforcement and Penalties
 Educational approach
 Focus on customer service and being ambassadors of conservation
 Encourage Gulf reef fish anglers on the water to report intention to fish for Gulf 

reef fish
 Civil penalty for violations (fines) for failure to submit report
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Why Have a Free Gulf Reef Fish Survey Instead of a 
Fee-based Permit or Registry?

 FWC does not have authority to set fees or penalties, only the Florida Legislature can

 FWC does have authority to create (no cost) permits

 Not supported by stakeholders

 Could result in increased agency costs or service fees for customers

 No penalties exist in Florida Statute for failure to sign up for a registry
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1,085,233

29,540

505,217

2,096 
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GoOutdoorsFlorida.com
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Review of Survey Methods

Beverly Sauls and Tiffanie Cross
Fish and Wildlife Research Institute
Marine Fisheries Research
Saint Petersburg, FL
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Objectives
Provide estimates for important 
managed reef fish stocks that:
 Improve timeliness 

– To support shorter harvest seasons
– Facilitate in-season monitoring

 Improve precision
– Maximize management within ACLs
– Potentially facilitate state management

 Support stock assessments
– Accurate catch estimates
– Length/weight/age composition of landed catch
– Spatial resolution
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Survey Design (overview)
 Gulf Reef Fish Survey

– Initiated in May 2015
– Mail survey of registered Gulf Reef Fish Anglers
 Monthly estimate of private boat angler trips that 

target reef fishes
– Estimates state and federal waters separately

– Supplement APAIS with specialized private boat 
intercept survey

– Effort adjusted for under-coverage from 
supplemental intercept survey
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Mail Survey
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Sample Stratification

Strata (N=14):
 4 Florida regions

– Coastal/non-coastal
– Boat/no boat 

 Georgia/Alabama
 All other states
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Mail Survey Sample Selection
 10% random sample from each strata

– Capped at max of 500
– Remove for two months following selection
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The Survey Instrument…
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Mail Survey Methods
Sample 
Frame

• Received 1st business day of new month
• Physical addresses matched to boat registration database
• Assign strata based on physical address and boat registration match
• Random sample of individual subscribers drawn from each strata

Surveys 
Mailed

• Survey packets* assembled and mailed between 5th and 11th day of 
month

Reminder
• Postcard reminder* mailed to all selected subscribers
• Mailed between 12th and 16th day of month

Follow-up 
Survey

• Second survey packet* mailed if first questionnaire is not received yet
• Mailed between 19th and 28th day of month

*Survey materials provided in info packet and posted on 
website
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 Responses scanned as they are received

 QA/QC
– Records for review flagged by the scanning 

software
– All records reviewed prior to export to the SQL 

database
– 10% random audit of database records performed 

since survey inception
 0.006 error rate 

Mail Survey Methods
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Timeliness of Estimates

 Preliminary estimates:
–Number of days after the end of a fishing month
50% of responses:  33 days
75% of responses:  39 days
95% of responses:  60 days
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Questions about mail survey 
methods?
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Effort Estimation Methods
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Unadjusted Effort
1. Weight = selection weight x non-response weight
2. Calculate mean number of trips per response in each 

stratum
3. Calculate overall weighted mean
4. Multiply by the total number of subscribers to obtain total 

unadjusted effort
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1. Weight SAFMC Rec Workgroup 02/17/2021 A2a



2. Sample Mean Trips per Response
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3. Population Mean
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4. Total Unadjusted Effort
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4. Total Unadjusted Effort
proc surveymeans data=response_wt3 
total=strata_pop_totals      *Nh subscribers in strata;

mean var sum varsum cv cvsum;

strata surveyyear surveymonth strata;

weight W; *from step 1;

domain surveyyear*surveymonth; 

var sum_state sum_eez; *sum trips per response;

run;
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Questions about effort estimation?

Note: methods to adjust effort for under-coverage will be 
described during catch estimation
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Intercept Survey Methods
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Florida APAIS Stratification
 WFL APAIS Allocation:

– 1 = 20%
– 2 = 15%
– 3 = 30%
– 4 = 15%
– 8 = 20%

 GRFS area:
– 1, 2, 3, 4

 APAIS and GRFS assignments drawn simultaneously
– Avoids overlapping assignments
– Sample weights compatible
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Florida APAIS Stratification
 Allocate portion of APAIS sample to first 

part of June
– Ensure adequate sample coverage during 

short federal seasons

 Red snapper federal seasons
– June 1-10, 2015
– June 1-11, 2016
– June 1-3, 2017

 Extended to weekends only June 16 - September 4
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Sample Frame
 APAIS Site Register (WFL, excluding Keys)

– 589 sites with private boat (PR) pressure
– 54 sites designated as offshore sites

 APAIS
– Fixed % of assignments allocated to offshore sites

 GRFS
– 100% of assignments allocated to offshore sites
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GRFS Intercept Survey Procedures

 Documentation :
– Field data sheets
– Species identification guide

 On website:
– Field Procedures Manual
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GRFS Interview Procedures
– As private boats return, rapidly screen parties for:
 Saltwater fishing

– If yes, record: time, number of anglers, whether fished in Gulf 
of Mexico, % of time in EEZ

 Gulf Reef Fish species (targeted or caught)
– If yes, proceed to catch interview

– Record unconfirmed boats with fishing gear
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GRFS Status
– Needed to account for under-coverage in effort 

estimates
 Currently not collected in APAIS

– Each adult in party asked to confirm “Gulf Reef 
Fish Angler” is printed on their SW fishing license
 “registered” = angler can confirm and/or is sure they 

registered for the GRFS
 “not registered” = angler can confirm not registered
 “could not verify” = angler can’t confirm, and either 

not sure or says they have not registered for GRFS
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GRFS Status
Potential Field Misclassifications:
 False positive

– GRFS status expired but still printed on a valid 
license
 Example: 5 year license

 False negative
– GRFS status valid but not printed on valid 

license 
– Anglers likely remember extra effort made to 

sign up for survey
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Discards
 Each angler asked to recall discards

– Matches APAIS angler-based interview
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Retained Catch
– Grouped catch for boat party 
 APAIS allows this only for observed harvest

– Biological samples (when time permits)
 Age samples not collected in APAIS 
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Catch Data

SAFMC Rec Workgroup 02/17/2021 A2a



Data Entry and QA/QC
 Field data sheets reviewed prior to key entry
 Electronic data entry 

– Built-in error checks
– SQL relational database

 Error checking program
– Run monthly
– Flags potential errors in data entry
– Checks length/weight against 95% CI
– Promotes routine follow-up with field staff
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Public Use Files
 GRFS intercept data formatted to match 

APAIS Public Use Files
 Survey design variables include:

– Strat_id identifies the design stratum
– Psu_id identifies the primary sampling unit (site-

day)
– Id_code identifies the angler-trip
– Wp_int is the post-stratified sampling weight to 

use in weighted estimation
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Public Use Files
 SIZE_YYYYW.sas7bdat

– Fish level length and weight data and variables required for use in 
estimation. 

– One record per fish caught and measured or weighed by 
interviewer. 

– Missing lengths and/or weights are imputed as needed for individual 
fish records. 

– The lngth_imp and wgt_imp fields have values of ‘1’ when the 
corresponding lngth and wgt fields have imputed values.
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Weight Imputation for GRFS Intercepts

 Fish with length, no weight
– Impute weight from length using historic data

 Fish with no length or weight
– Combine observed lengths from APAIS and GRFS 

intercepts
– Calculate mean length by wave / area / species 

from combined data
– Impute weight from corresponding mean length
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Public Use Files
 CATCH_YYYYW.sas7bdat

– Catch level data and variables required for use in 
estimation. 

– Contains one record per species for every angler-trip 
interview. 
 GRFS: harvest totals for party grouped on first angler

– Each record contains catch totals by major catch types (A, 
B1, B2) in numbers, weight (kg), and length (mm).
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Public Use Files
 TRIP_YYYYW.sas7bdat

– Trip level data and variables required for use in estimation.  
– Contains one record for each angler in an intercepted reef fish party with 

a complete catch interview
– Leader code for first angler in a boat party
– Primary sample weight 

 From joint APAIS/GRFS sample draw (John will talk about in next 
presentation)

– Secondary sample weight (similar to APAIS)
 Sum number of reef fish party intercepts per assignment (R)
 Calculate proportion (p) of total intercepted fishing parties that were 

reef fish trips
 Apply proportion to total unconfirmed parties (U)
 Secondary weight = R / pU+R
 Majority of values range between 1.0 - 1.9, highest=3.29
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Questions?
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A Replication Approach to Controlled 
Selection in an Intercept Survey of 

Recreational Fishing Trips 

John Foster 

AFS 145th Annual Meeting 

Portland, Oregon 

20 August 2015 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries 
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Outline 

• Background 

 

• Methodology 

 

• Simulation 

 

• Conclusions 

 

 
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2 
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Background           1 of 2 

• Angler intercept surveys can be difficult 

• Sample units include spatial and temporal dimensions 
(fishing site(s) x specific date/time) 

• Limited resources for survey operations 

• Uncontrolled selection may produce draws that exceed 
resource constraints 

• Available field samplers per day 

• Post-hoc adjustments to sample draw may deviate from 
probability sampling design 

 
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 3 
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Background           2 of 2 

• Access Point Angler Intercept Survey (APAIS) 

• Conducted by US National Marine Fisheries Service 

(NOAA Fisheries) since 1981 

• Original procedures allowed post-hoc adjustments to 

sample draws to accommodate logistical constraints 

• New rigorous design implemented in 2013 

• New design uses replication-based controlled selection 

to incorporate logistical constraints into draw process 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 4 
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Methodology           1 of 4 

• Overview 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 5 

Generate large set (Su) of replicate sample draws 

using uncontrolled (base) design 

Select one replicate (𝑎) from Sc using simple 

random sampling 

Filter Su replicates through constraints to create 

survivor subset of replicates (Sc) 

Replicate 𝑎 is official sample draw for intercept 

survey 
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Methodology           2 of 4 

• Inclusion probabilities and sample weights for units 

in selected replicate draw 𝑎 

 

• Reasonable number of replicate sample draws 

 

• Adequate number of survivor sample draws 

 

• Any potential for bias in resulting estimates 
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Methodology           3 of 4 

• Inclusion probabilities and sample weights for units 

in selected final replicate draw 𝑎 

 

• Standard definition of inclusion probability 

• 𝜋𝑖 = 𝑃 𝑖 ∈ 𝐴 =  𝑝 𝑎𝑎∈𝐴(𝑖)
  (Fuller, 2009) 

 

• Modify definition to condition on survivor subset Sc 

• 𝜋𝑖 = 𝑃 𝑖 ∈ 𝐴|𝑺𝒄 =  𝑝 𝑎𝑎∈𝐴 𝑖 |𝑺𝒄
 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 7 
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Methodology           4 of 4 

• Numeric example 

• Sc contains 10 surviving replicate sample draws 

• Unit 𝑖 is in 3 replicates in Sc 

• Final replicate, 𝑎, will be chosen using SRS 

• So 𝑝 𝑎  for any 𝑎 will be 
1

10
 and 

• 𝜋𝑖 =  𝑝 𝑎𝑎∈𝐴 𝑖 |𝑺𝒄
=

3

10
 

• 𝜋𝑖 = proportion of replicates in Sc containing unit 𝑖 

• 𝑤𝑖 = 1
𝜋 𝑖
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Simulation            1 of 11 

• Population/Frame 

• Unit = site-day 

• 30 sites x 30 days = 900 units 

• 5% high activity, 35% medium, 40% low 

• Design 

• Single stage, no strata 

• PPS (size: low=5, medium=10, high=20) 

• n = 30 
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Simulation            2 of 11 

• Parameter/Estimation 

• Total population catch: Y = 100,000 

• 3 distribution scenarios for yi 

• Random Poisson,  = Y / N, 𝑦𝑖,𝑝𝑜𝑖 

• Random Poisson + strong positive correlation ( = 

+0.95) to unit size, 𝑦𝑖,𝑝𝑐𝑜𝑟  

• Random Poisson + strong negative correlation ( = –

0.95) to unit size, 𝑦𝑖,𝑛𝑐𝑜𝑟 

• 𝑌 =  𝑤𝑖𝑦𝑖
𝑛
𝑖=1  

 
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 10 

SAFMC Rec Workgroup 02/17/2021 A2a



Simulation            3 of 11 

• Initial draw replication 

• 7 initial replicate sets (Su) of sizes:  

• 500, 1000, 2000, 5000,10k, 20k, 50k 

 

• Constraint of maximum units/day = 2 

 

• 7 resulting Sc of sizes: 

• 31, 46, 104, 263, 485, 988, 2386 

• ~5% survival rate 
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Simulation            4 of 11 

• Final Draw/Estimation iterations 

• Select 1 draw from each Sc 

• Calculate post-stratification adjustments to sample 

weights 

• 𝑤𝑖,𝑝1 = 𝑤𝑖
𝑁

 𝑤𝑖
𝑛
𝑖=1

  same adjustment all units 

• 𝑤𝑖,𝑝2 = 𝑤𝑖
𝑁𝑔

 𝑤𝑖
𝑛𝑔
𝑖=1

  adjustment by size group 

• Estimate 𝑌 𝑝𝑜𝑖  𝑌 𝑝𝑐𝑜𝑟  𝑌 𝑛𝑐𝑜𝑟 using 𝑤𝑖 𝑤𝑖,𝑝1 𝑤𝑖,𝑝2 

• 1000 iterations 
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Simulation            5 of 11 

• Catch Estimate Distributions 

 

• Relative Bias Distributions 

• RelBias 𝑌 =
𝑌 −𝑌

𝑌 
 

 

• Sample weight distributions 

 

• Coverage 
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Simulation            6 of 11 
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 (No Post-stratification) 
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 Simulation          7 of 11 
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 (Post-stratification1) 

 (Post-stratification2) 
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Simulation 8 of 11 
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 (Post-stratification1) 

 (Post-stratification2) 

 (No Post-stratification) 
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Simulation            9 of 11 
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 (No Post-stratification) 
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Simulation 10 of 11 
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Simulation 11 of 11 
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 (4. Constrained PPS, No Post-stratification) 
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Conclusions 

• Draw replication is a simple and flexible method to 

incorporate constraints into sample selection 

 

• Estimates approximately unbiased so long as all frame 

units included in survivor set 

 

• Post-stratification adjustments using frame control totals 

*may* substantially reduce bias when survivor set is 

missing frame units – use caution! 
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Integration
• Basic approach

• Sample design

• Data considerations

• Estimation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 2
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Basic approach
• GRFS intercept sample drawn as add-on sample in 

select APAIS strata

• APAIS data screened for GRFS eligibility

• GRFS and eligible APAIS data used in standard 
design-based weighted estimation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 3
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Sample Design - APAIS
• Complex

• Frame
• PSU: site-cluster, date, 6-hour time interval

• Stratification
• Temporal: month, kind-of-day, time period
• Spatial: sub-region, state, sub-state region
• Fishing attribute: site group

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 4
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Sample Design – APAIS Site Group Strata
• Defined using fishing pressures (activity levels) in 

different modes of fishing
• Shore
• Private boat
• Charter boat
• Offshore

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 5
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Sample Design – Offshore Site Group
• Sites designated as offshore

• General offshore fishing activity
• Fishing activity for key regionally specific offshore 

species
• All offshore site group PSU’s are single-site clusters
• GRFS sample units drawn from offshore site group 

strata

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6
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Sample Design – APAIS Sample Selection
• PSU’s drawn using a form of rejective sampling

• Basic selection: stratified probability proportional 
to size without replacement for PSU’s

• PSU sizes derived from expected fishing 
pressures estimated by State partners

• Rejection criteria based on per-day sampler 
availability constraints 

• Nominal PPS inclusion probabilities adjusted to 
account for effects of rejective sampling

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 7
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Sample Design – GRFS Samples
• Total sample sizes for offshore strata are sums of 

APAIS base and GRFS add-on sample sizes
• Total samples from offshore strata drawn using 

APAIS draw process
• GRFS samples identified at random (srswor) from 

all offshore strata
• Remaining samples become APAIS base samples 

for the offshore strata

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 8
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Sample Design – GRFS Sample Weighting
• Generally follows APAIS sample weighting
• Primary stage weights calculated as inverse of 

inclusion probabilities for selected PSU’s
• Secondary stage

• GRFS eligible trips returning to selected PSU
• Secondary stage weights calculated as inverse of 

within PSU sampling fraction of GRFS trips
• Final weights calculated as product of primary and 

secondary stage weights

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 9

SAFMC Rec Workgroup 02/17/2021 A2a



Data Considerations
• Applying GRFS eligibility to APAIS data

• Data for GRFS effort survey coverage adjustment

• Potential for using GRFS intercept data in APAIS 
estimation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 10
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GRFS Eligibility in APAIS Data
• APAIS covers all marine recreational fishing trips
• Two ways to be GRFS eligible 

• GRFS species targeted on trip
• GRFS species caught on trip

• APAIS questionnaire has primary and secondary 
target species questions

• APAIS catch data

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 11
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GRFS Eligibility in APAIS Data
• APAIS intercepts individual angler-trips

• Angler-trips from same boat/fishing party linked in 
APAIS data

• GRFS eligibility for APAIS data determined at boat level
• All angler-trips marked eligible if any angler-trips 

within the boat are eligible

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 12
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GRFS Eligibility in APAIS Data
• APAIS data limited to GRFS eligible trips

• No adjustment made to APAIS secondary stage 
weights
• Do not have separate counts of total angler-trips 

by eligibility status

• 𝑁𝑁𝑝𝑝𝑝𝑝𝑝𝑝_𝑒𝑒

𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝_𝑒𝑒
= 𝑁𝑁𝑝𝑝𝑝𝑝𝑝𝑝

𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝
∗

�𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝_𝑒𝑒
𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝

�𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝_𝑒𝑒
𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝

= 𝑁𝑁𝑝𝑝𝑝𝑝𝑝𝑝
𝑛𝑛𝑝𝑝𝑝𝑝𝑝𝑝
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GRFS effort survey coverage adjustment
• GRFS effort survey frame covers anglers with 

“GRFS license”

• GRFS base effort estimates adjusted to account for 
off-frame effort

• Data for adjustment calculation only collected on 
GRFS intercept assignments, would need to add 
question(s) to APAIS questionnaire

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 14
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GRFS intercept data in APAIS estimation
• Integration works one way: APAIS data used in GRFS 

estimation
• Would like to incorporate GRFS intercept data into 

APAIS estimation
• Ineligible trips counted on GRFS assignments
• No full interviews for ineligible trips

• Seeking recommendations
• Nonresponse approach?
• Subsampling?

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 15
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GRFS Total Effort and Total Catch Estimation
• Similar approach to MRIP estimation

• Estimation components from intercept survey data
• Catch rates (GRFS intercept and APAIS data)
• Coverage adjustment for GRFS effort survey (GRFS 

intercept data only)

• Total effort estimation

• Total catch estimation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 16
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GRFS Estimation – Estimation Components
• Estimation coded in SAS using proc surveymeans

• Design aspects specified (strata identifiers, PSU identifiers)

• Final stage sample weights specified

• Estimation domains, 𝐷𝐷, specified
• Year, Month
• GRFS area: Federal waters, State waters (territorial seas + 

inland)

• Linearization used for variances of estimation components 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 17
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GRFS Estimation – Catch Rates
• Calculated as weighted means within domains:

��𝑦𝑦𝐷𝐷 =
∑ℎ=1𝐻𝐻 ∑𝑖𝑖=1

𝑛𝑛ℎ ∑𝑗𝑗=1
𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗)𝑦𝑦ℎ𝑖𝑖𝑗𝑗

∑ℎ=1𝐻𝐻 ∑𝑖𝑖=1
𝑛𝑛ℎ ∑𝑗𝑗=1

𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗)
• ��𝑦𝑦𝐷𝐷 = estimated mean catch per angler-trip (element) in domain 𝐷𝐷
• 𝐻𝐻 = total count of strata
• 𝑛𝑛ℎ = total count of PSU in stratum ℎ
• 𝑚𝑚ℎ𝑖𝑖 = total count of sampled elements in PSU 𝑛𝑛ℎ
• 𝑤𝑤ℎ𝑖𝑖𝑗𝑗 = sample weight for element ℎ𝑖𝑖𝑗𝑗
• 𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗) = indicator variable for element ℎ𝑖𝑖𝑗𝑗 being in 𝐷𝐷
• 𝑦𝑦ℎ𝑖𝑖𝑗𝑗 = catch for element ℎ𝑖𝑖𝑗𝑗
• Catch rates estimated by species and catch type (e.g., landings, releases)
• Notation adapted from SAS Documentation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 18
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GRFS Estimation – Catch Rates
• Calculations for estimated variances of weighted means within domains:

var( ��𝑦𝑦𝐷𝐷) = �
ℎ=1

𝐻𝐻

varℎ( ��𝑦𝑦𝐷𝐷)

varℎ ��𝑦𝑦𝐷𝐷

=
𝑛𝑛ℎ 1 − 𝑓𝑓ℎ
𝑛𝑛ℎ − 1 �

𝑖𝑖=1

𝑛𝑛ℎ ∑𝑗𝑗=1
𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗) 𝑦𝑦ℎ𝑖𝑖𝑗𝑗 − ��𝑦𝑦𝐷𝐷
∑ℎ=1𝐻𝐻 ∑𝑖𝑖=1

𝑛𝑛ℎ ∑𝑗𝑗=1
𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 19
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GRFS Estimation – Effort Svy Coverage Adj
• Calculated as weighted ratios within domains:

�̂�𝑟𝐷𝐷 =
∑ℎ=1𝐻𝐻 ∑𝑖𝑖=1

𝑛𝑛ℎ ∑𝑗𝑗=1
𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗)𝑡𝑡ℎ𝑖𝑖𝑗𝑗

∑ℎ=1𝐻𝐻 ∑𝑖𝑖=1
𝑛𝑛ℎ ∑𝑗𝑗=1

𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗)𝑜𝑜ℎ𝑖𝑖𝑗𝑗
• �̂�𝑟𝐷𝐷= estimated ratio of total GRFS trips to GRFS effort survey on-frame trips in domain 
𝐷𝐷

• 𝑡𝑡ℎ𝑖𝑖𝑗𝑗= angler-trip indicator, always equal to 1
• 𝑜𝑜ℎ𝑖𝑖𝑗𝑗= on-frame angler-trip indicator, equal to 1 for on-frame or 0 for off-frame
• Notation adapted from SAS Documentation

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 20
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GRFS Estimation – Effort Svy Coverage Adj
• Calculations for estimated variances of weighted ratios within domains :

var(�̂�𝑟𝐷𝐷) = �
ℎ=1

𝐻𝐻

varℎ(�̂�𝑟𝐷𝐷)

varℎ ��𝑦𝑦𝐷𝐷

=
𝑛𝑛ℎ 1 − 𝑓𝑓ℎ
𝑛𝑛ℎ − 1 �

𝑖𝑖=1

𝑛𝑛ℎ ∑𝑗𝑗=1
𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗) 𝑡𝑡ℎ𝑖𝑖𝑗𝑗 − 𝑜𝑜ℎ𝑖𝑖𝑗𝑗�̂�𝑟𝐷𝐷

∑ℎ=1𝐻𝐻 ∑𝑖𝑖=1
𝑛𝑛ℎ ∑𝑗𝑗=1

𝑚𝑚ℎ𝑖𝑖 𝑤𝑤ℎ𝑖𝑖𝑗𝑗𝐼𝐼𝐷𝐷(ℎ, 𝑖𝑖, 𝑗𝑗) 𝑜𝑜ℎ𝑖𝑖𝑗𝑗

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 21
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GRFS Estimation – Total Effort
• Basic calculation:

�𝐸𝐸𝐷𝐷 = �𝐺𝐺𝐷𝐷 ∗ �̂�𝑟𝐷𝐷
• �𝐸𝐸𝐷𝐷 = total GRFS effort in domain 𝐷𝐷
• �𝐺𝐺𝐷𝐷= base GRFS effort in 𝐷𝐷

• Estimation details covered in separate presentation

• �̂�𝑟𝐷𝐷= coverage adjustment in 𝐷𝐷

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 22
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GRFS Estimation – Total Effort
• Variance approximation uses Goodman’s formula for product:

var( �𝐸𝐸𝐷𝐷) = var( �𝐺𝐺𝐷𝐷) ∗ �̂�𝑟𝐷𝐷2 + �𝐺𝐺𝐷𝐷2 ∗ var(�̂�𝑟𝐷𝐷) − var( �𝐺𝐺𝐷𝐷)* var(�̂�𝑟𝐷𝐷)

• var( �𝐸𝐸𝐷𝐷)= variance of total GRFS effort estimate in 
domain 𝐷𝐷

• var( �𝐺𝐺𝐷𝐷)= variance of base GRFS effort estimate in 𝐷𝐷
• var(�̂�𝑟𝐷𝐷)= variance of coverage adjustment in 𝐷𝐷
• Consistent with MRIP estimation approach

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 23
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GRFS Estimation – Total Catch
• Basic calculation:

�𝑌𝑌𝐷𝐷 = ��𝑦𝑦𝐷𝐷 ∗ �𝐸𝐸𝐷𝐷
• �𝑌𝑌𝐷𝐷 = total GRFS catch in domain 𝐷𝐷
• ��𝑦𝑦𝐷𝐷 = mean catch per GRFS angler-trip in 𝐷𝐷
• �𝐸𝐸𝐷𝐷 = total GRFS effort in 𝐷𝐷

• Estimation domains (𝐷𝐷): 
• Month
• GRFS area: Federal waters, State waters (territorial seas + 

inland)
• Separate calculations by GRFS species and catch type (e.g., 

landings, releases)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 24
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GRFS Estimation – Total Catch
• Variance calculation uses Goodman’s formula for product:

var( �𝑌𝑌𝐷𝐷) = var( ��𝑦𝑦𝐷𝐷) ∗ �𝐸𝐸𝐷𝐷2 + ��𝑦𝑦𝐷𝐷2 ∗ var( �𝐸𝐸𝐷𝐷) − var( ��𝑦𝑦𝐷𝐷)* var( �𝐸𝐸𝐷𝐷)

• var( �𝑌𝑌𝐷𝐷) = variance of total GRFS catch in domain 𝐷𝐷
• var( ��𝑦𝑦𝐷𝐷) = variance of mean catch per GRFS angler-trip 

in 𝐷𝐷
• var( �𝐸𝐸𝐷𝐷)= variance of total GRFS effort in 𝐷𝐷
• Consistent with MRIP estimation approach

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 25
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Mail Survey Results

Tiffanie Cross and Beverly Sauls 
Fish and Wildlife Research Institute
Marine Fisheries Research
Saint Petersburg, FL
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Results - GRFS Subscribers
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Results – Response Rates
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Mean response rate:
2015 = 22.4%

Mean response rate:
2016 = 19.4%

Mean response rate:
2017 = 17.3%
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Timeliness of Estimates

 Preliminary estimates:
– Number of days after the end of a fishing month
50% of responses:  33 days
75% of responses:  39 days
95% of responses:  60 days
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Mail Survey Strata
STRATA CODE

region/coastal/
boat

REGION OF 
HOUSEHOLD

COASTAL 
(1=yes, 
0=no)

REGISTERE
D BOAT 
(1=yes, 
0=no)

110 1= Northwest 
Panhandle

Yes No
111 Yes Yes
200

2 = Big Bend Nature 
Coast

No No
201 No Yes
210 Yes No
211 Yes Yes
300

3 = Southwest 
Peninsula

No No
301 No Yes
310 Yes No
311 Yes Yes
400 4 = Keys – Monroe 

County
No No

401 No Yes
500 5 = 

Alabama/Georgia
No n/a

600 6 = Other states No n/a
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Results
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Results
 Panhandle: 

access to GRFS 
fishery in state 
waters
 Peninsula:

GRFS fishery 
further offshore 
in EEZ
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Results - Variability
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Results – Recap
In-State:
 More trips in coastal strata
 More trips in boat strata 
Out-of-State:
 AL/GA strata report more
State vs. EEZ:
 More state trips in panhandle
 More EEZ trips by boat owners in Big Bend and peninsula
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Challenges
 GRFS Subscriptions have increased over time

 Oversubscription 
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Pre-Screen Survey of NEW Subscribers SAFMC Rec Workgroup 02/17/2021 A2a



Pre-Screen - Sample Size and Response Rate
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Likelihood of Participation in Gulf Reef Fishery
by Survey Method
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Likelihood of Participation in Gulf Reef Fishery
by Terms of SW License
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Likelihood of Participation in Gulf Reef Fishery
by Strata
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Quantify Oversubscription
 Zero-inflated Negative Binomial Model
Count model:  GRFS trips/response= Month/Year + Internet
Zero model: 0 GRFS trips/response~Boat + Internet + RegionCoast

A whole LOT of zeros!
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Results – ZINB Model

Summary of ZINB model interpretations for number of 
GRFS trips per response (n=34935)

Model Description Count Percent
Zero-
inflated

Zero GRFS trips/response 
due to oversubscription

27,075 77.50%

Negative 
Binomial

Zero GRFS trips/response 
due to sampling variability

3,941 11.28%

Negative 
Binomial

≥ 1 GRFS trips/response 3,919 11.22%
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Results – ZINB Model - Count
Count model: GRFS trip/response = Month/Year + Internet

 Pearson’s Goodness of Fit statistic:  1.05

 June and July were significant positive 
predictors of Gulf reef fish trips (p≤0.02)

 December, January, February, and 
March were significant negative 
predictors of Gulf reef fish trips 
(p≤0.001)
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 Boat and Internet were negative predictors of 0 GRFS trips per 
response (p<0.0001)

 Non-coastal strata were strong positive predictors of zero GRFS trips 
per response (p<0.0001)

Results – ZINB Model - Zero
Zero Model: 
0 GRFS trips/response ~ Boat + internet + Region/Coast
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Results – Post-stratification by Internet Sales
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Results – Post-stratification by Internet Sales
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Results – Post-strat – Strat 
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What have we learned from the ZINB model? 

 Our reasoning for stratification is just
– Region, Coast, and Boat factors were all significant 

 We can increase precision and efficiency
– Allocate survey sample to actual participants in GRFS fishery
– 5,270 surveys/month 

 Cost of oversubscription: $89,674 annually
 Unnecessary reporting burden is realized via survey 

comments, letters written by respondents, and phone calls
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Thank you! SAFMC Rec Workgroup 02/17/2021 A2a
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Gulf Reef Fish Survey: 
Overall Results

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

EEZ State EEZ State EEZ State

2015 2015 2016 2016 2017 2017

N
um

be
r f

ish

Landings

SAFMC Rec Workgroup 02/17/2021 A2a



Catch and Effort Estimates
• Sources of variability

• Seasonal
• Regional
• Fishing regulations
• Episodic events (hurricanes)

• Level of precision
• Sources of error
• Annual, monthly level c.v.’s
• Is precision improved? 
• Does GRFS provide reasonably precise estimates?

• How do trends and magnitude compare with current estimates?
• Timeliness
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Effort Adjusted for 
Under-Coverage
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Adjusted Effort
• 2015 Red Snapper

• EEZ:  June (10 days)
• State:  May-July, 

Sep-Nov

• 2016 Red Snapper
• EEZ:  June (11 days)
• State:  May-July, 

Sep-Oct

• 2017 Red Snapper
• EEZ:  June-Sep 4
• State:  May-Sep 4
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Adjusted effort Unadjusted effort Undercoverage ratio

Year EEZ State

2015 0.31 0.28

2016 0.29 0.28

2017 0.26 0.24

Mean monthly
adjusted effort c.v.
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Comparison of Effort Estimates
• Different survey methods

• MRIP is a phone survey, GRFS is a mail survey
• MRIP is transitioning to a mail survey

• Different methods for estimating effort by area fished
• MRIP partitions effort among EEZ and State waters based on intercept survey
• GRFS directly estimates from mail survey

• For comparisons, monthly MRIP estimates include:
• PR mode only
• West Florida, excluding Monroe County
• Trips that targeted and/or caught reef fish
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Catch Estimates
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Gag Grouper
OPEN HARVEST:
Wave 3-6 2015: 6 months
Wave 1-6 2016: 7 months
Wave 1-5 2017: 5 months
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Gray 
Triggerfish

OPEN HARVEST:
Wave 3-6 2015: CLOSED
Wave 1-6 2016: 5 months
Wave 1-5 2017: 5 weekends in 
state waters
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Greater 
Amberjack

HARVEST OPEN:
Wave 3-6 2015: 4-5 months
Wave 1-6 2016: 5-6 months
Wave 1-5 2017: 3-4 months
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Red 
Grouper

Harvest open year-round
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Vermilion 
SnapperOpen year-round
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Red Snapper
OPEN HARVEST:
Wave 3-6 2015: EEZ 10 days, State 7 months
Wave 1-6 2016: EEZ 11 days, State 5 months
Wave 1-5 2017: EEZ 3 months, State 4 months
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Red Snapper CPUE (landings)
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Timeliness of Catch Estimates

• May (first month of Wave 3)
• GRFS effort by July 1 (95% of responses)
• GRFS only CPUE by mid-June
• Integrated GRFS/APAIS CPUE after August 31

• June (second month of Wave 3)
• GRFS effort by August 1 (95% of responses)
• GRFS only CPUE by July 15
• Integrated GRFS/APAIS CPUE after August 31
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Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 7

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 8

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 9 Gulf Reef Fish Survey Questionnaire 
This survey should be completed by FIRST NAME LASTNAME only. 
Return this form even if you don’t participate in recreational saltwater fishing.

START HERE
Please carefully follow these steps when completing this survey.
•     Use only a blue or black ink pen that does not blot the paper
•     Make solid marks inside the response boxes
•     Do not make other marks on the survey

For the purpose of this questionnaire:
•     A private boat is defined as any boat that did not have a paid professional captain and/or crew used for
       recreational fishing. Do not report any trips taken from a paid charter or large party boat.
•     Please report only those trips where the boat launched from the west coast of Florida and recreational fishing
       occurred in saltwater regardless if fish were caught. 

EXAMPLE
RIGHT WAY WRONG WAY

In general, when you go recreational fishing, how often does the boat (or boats) that you fish on launch 
from the following locations: (Check the box that corresponds to your answer)

1

a residential boat slip, such as a dock at a waterfront home, 
vacation rental, condominium or apartment complex?
a facility for launching boats from trailers (boat ramp)?

a wet slip at a commercially operated or municipal marina?

a dry storage facility (boat is hoisted in/out of the water)?

NEVER SOMETIMES VERY OFTEN
1

2

3
4

During the month of APRIL, did you personally participate in a recreational fishing trip on a private boat that 
launched from the west coast of Florida? (Check the box that corresponds to your answer)

3

1

2

3

NO, I DID NOT FISH

YES, I FISHED

NOT SURE, DO NOT RECALL

THANK YOU - THAT IS ALL THE INFORMATION WE NEED. 
PLEASE RETURN THE QUESTIONNAIRE IN THE 
ENCLOSED ENVELOPE.

On the APRIL calendar below, please “X” the box that corresponds to each day when you personally 
participated in a recreational fishing trip on a private boat that launched from the west coast of Florida.

4

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1

432

9

16

10 11 12 13 14 15

17

2423

18 19 20 21 22

If you are reporting more than 9 trips and/or have comments for us, please use the additional sheet provided.
THANK YOU FOR YOUR COOPERATION!

Please return your survey in the postage-paid envelope provided.

5
CONT’D Please continue reporting each trip in a separate column below.

S M T W T F S

5

25

76 8

The following questions pertain to recreational fishing on artificial reefs off the Gulf coast of Florida: 2
YES NO NOT SURE

Do you ever fish recreationally on artificial reefs? 

During the month of APRIL, did you fish recreationally on an artificial reef? 

1

2

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure
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S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 1

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 2

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 3

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 4

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 5

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 6

Please continue on the back page

For each trip marked on the APRIL calendar on the previous page, please provide information about the trip in a separate column below, regardless if fish were caught.
•     Each trip should be a recreational fishing trip you personally participated in on a private boat that launched from the west coast of Florida.
•     If you took more than 12 trips, please report the 12 most recent trips. A map and a species identification guide are included in this survey packet to help with this section.

5

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure
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S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 10

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 11

S M T W T F S
Please “X” ONE date the boat departed:

Refer to the enclosed map. Select the 
region the boat departed from:

Northwest panhandle
(excluding Alabama)
Big Bend, Nature coast

Southwest peninsula

Keys, Monroe County

Did anyone on the boat keep, release, 
or try to catch any of the following 
species?

Red snapper

Vermilion snapper

Other snappers

Gag, black, or red 
grouper

Other groupers

Gray triggerfish

Banded 
rudderfish

Almaco jack

Amberjack

Other jacks

None of 
these

TRIP 12

5
CONT’D

If you have comments for us, please use the back of this form.
THANK YOU FOR YOUR COOPERATION!

Please return your completed questionnaire in the postage-paid envelope provided.

Please continue reporting each trip in a separate column below.

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure

In which of the following areas did you 
fish? (select all that apply)

0-10 miles from the 
shoreline
More than 10 miles from 
shore

If you selected more than one area 
above, what percentage of time did 
you spend fishing in each of the areas?

Less 
than 
50%

About 
50%

More 
than 
50%

0-10 miles from shore

More than 10 miles 
from shore

Did you fish on an artificial reef during 
this trip?

Yes No
Not 
Sure
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Please use the map below to help you complete Question 5.

Is there anything else you would like to tell us about saltwater recreational fishing in Florida?

THANK YOU FOR YOUR COOPERATION!
Please return your completed questionnaire in the postage-paid envelope provided.
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