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The Meeting of the Gulf of Mexico Fishery Management Council
Standing and Special Reef Fish and Socioeconomic Scientific and
Statistical Committees convened via webinar on Tuesday morning,
March 30, 2021, and was called to order by Chairman Joe Powers.

INTRODUCTIONS AND ADOPTION OF AGENDA

CHAIRMAN JOE POWERS: Good morning. My name is Joe Powers, and
I welcome all of you as the Chair of the Scientific and
Statistical Committee of the Gulf of Mexico Fishery Management
Council. We appreciate your attendance on this webinar and
input into this meeting. Representing the council 1is Tom
Frazer, and council staff iIn attendance are Ryan Rindone and
Jessica Matos.

Notice of this meeting was provided to the Federal Register,
sent via email to subscribers of the council’s press release
email list, and was posted on the council’s website.

Today’s meeting will include the following topics: Adoption of
the Agenda, Review of the Great Red Snapper Count, Approval of
the January 5 through 7 Minutes, Scope of Work, Selection of SSC
Representative for the Next Council Meeting, Review of Great-
Red-Snapper-Count-Informed Catch Analysis, Review of Red Snapper
Interim Analysis, Public Comment, and Other Business.

The meeting, webinar, 1iIs open to the public and 1is being
streamed Hlive and recorded. A summary of the meeting and
verbatim minutes will be produced and made available to the
public via the council’s website.

For the purpose of voice identification and to ensure you are
able to mute and unmute your line, please identify yourself by
stating your full name when your name is called for attendance.
Once you have identified yourself, please re-mute your line. To
signal you wish to speak during the meeting, please use the
raise-your-hand function, and staff will display your name.
Please remember to identify yourself before speaking and to also
re-mute your line each time you finish speaking. Thank you. We
will begin with the attendance.

MS. JESSICA MATOS: Lee Anderson.
DR. LEE ANDERSON: Lee Anderson.
MS_. MATOS: Luiz Barbieri.

DR. LUIZ BARBIERI: Luiz Barbieri.
6
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DR.
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DR.
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DR.

MS.

DR.

MS.

MATOS: Harry Blanchet.

HARRY BLANCHET: Harry Blanchet.
MATOS: Dave Chagaris.

DAVID CHAGARIS: David Chagaris, here.
MATOS: Benny Gallaway.
BENNY GALLAWAY: Benny Gallaway, here.
MATOS: Bob Gill.

BOB GILL: Bob Gill.

MATOS: Doug Gregory.

DOUGLAS GREGORY: Douglas Gregory.
MATOS: Walter Keithly.

WALTER KEITHLY: Walter Keithly.
MATOS: Robert Leaf.

ROBERT LEAF: Robert here.

MATOS: Kair Lorenzen.

KAl LORENZEN: Kai Lorenzen.
MATOS: Camp Matens.

CAMP MATENS: Camp Matens, here.
MATOS: Jim Nance.

JIM NANCE: Jim Nance, here.
MATOS: Will Patterson.

WILL PATTERSON: Will Patterson.

MATOS: Joe Powers.

CHAIRMAN POWERS: Joe Powers.
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MS. MATOS: Sean Powers.

DR. SEAN POWERS: Sean Powers is here.

MS. MATOS: Ken Roberts.

DR. KEN ROBERTS: Ken Roberts is here.

MS. MATOS: Steven Scyphers.

DR. STEVEN SCYPHERS: Steven Scyphers is here.
MS. MATOS: Jim Tolan.

DR. JIM TOLAN: Jim Tolan.

MS. MATOS: Jason Adriance.

MR. JASON ADRIANCE: Jason Adriance.

MS. MATOS: Judd Curtis.

DR. JUDSON CURTIS: Judd Curtis.

MS. MATOS: John Mareska.

MR. JOHN MARESKA: John Mareska.

MS. MATOS: Kari Buck.

DR. KARI MACLAUCHLIN-BUCK: Kari Buck.

MS. MATOS: Jack Isaacs.

DR. JACK ISAACS: Jack lsaacs 1s here.

MS. MATOS: Andrew Ropicki.

DR. ANDREW ROPICKI: Andrew Ropicki is here.
MS. MATOS: We have Tom Frazer, as our council liaison.
DR. TOM FRAZER: Tom Frazer.

MS. MATOS: Thank you. Also, 1 will call out for our three
consultants that are on the line. We have Steve Cadrin.
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DR. STEVE CADRIN: Steve Cadrin.

MS. MATOS: Mary Christman.

DR. MARY CHRISTMAN: Mary Christman.

MS. MATOS: Dave Eggleston.

DR. DAVE EGGLESTON: Dave Eggleston is here.
MS. MATOS: Great. Thank you.

CHAIRMAN POWERS: All right. Thank you. The agenda that 1 just
read out, essentially, and listed there, is there any objections
to this agenda?

MR. RYAN RINDONE: Dr. Powers, one modification for timing, to
accommodate Dr. Ahrens early wakeup time in Hawaii, would be to
move Dr. Murawski’s presentation up underneath Greg’s summary
presentation.

CHAIRMAN POWERS: Okay. That’s fine with me. Also, when we get
to that point, be sure and remind me about that. All right.
Thank you. Are there any other -- Not objections, but are there
any other adoptions or adaptations to this agenda? If not, then
since what we’re talking about doing here, iIn terms of the
agenda, the first two days are, essentially, the review of the
Great Red Snapper Count.

The latter part i1s the council, or the SSC, being asked to
address certain issues, and, in particular, what It Is we’re
going to use the Red Snapper Count for, to adjust the catch
advice for the 2021 vyear, and perhaps later, and so,
essentially, the -- As 1 said, the first two days will be
focused on the Great Red Snapper Count.

The agenda for those first two days was given on the council
website, and we also have terms of reference for that, but,
before we get to the terms of reference, let me kind of remind
people how we got where we are.

At our last meeting, January 6, we were presented -- We, the
SSC, were presented the results of the Great Red Snapper Count,
in terms of the broad overview of the results, and we were also
being asked to utilize that iInformation, as appropriate, to
perhaps modify the catch advice for 2021 and later, and this was
different than the previously-scheduled iInterim analysis that
was being provided to us at the SSC.

9
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As we get to the last part of the meeting, the SSC has been
provided with a couple of analyses, and one of them is the
interim analysis, which does not use the Great Red Snapper
Count, which used the procedures agreed to prior to that, and
then also some advice about how to utilize the Great Red Snapper
Count, if it is appropriate to do that, and so the second part
of the meeting will be the point where we develop that catch
advice, but the first part of the meeting -- At the January 6
SSC meeting, the SSC recommended that we have a review.

It wasn”t the council that recommended it, and it wasn’t NMFS
that recommended it, and 1t was the SSC, and the first two days
of this meeting i1s essentially that review, and we recommended
that we have outside reviewers, and that has been set up, |
believe by the council, and these are independent of the SSC,
and the SSC was not involved iIn the selection of the members,
although we did give some advice about terms of reference.

That is kind of where we are, and we are utilizing this meeting
to take advantage of the independent experts and their review
and to further elucidate, from the principal iInvestigators of
the study, details of that study, so that we can provide better
advice to the council, and so, iIn terms of the terms of
reference, Ryan Rindone will iIntroduce the terms of reference,
and that will kind of give some guidance over how we proceed.
Ryan.

TERMS OF REFERENCE

MR. RINDONE: Thank you, Dr. Powers. On your screen, you should
be able to see the terms of reference, and these were developed
in consultation with the members of the Great Red Snapper Count
team, with the Southeast Fisheries Science Center, council
staff, and NMFS. A great many people definitely helped weigh-in
on these and helped hone these down to be as useful and directed
as possible for reviewing this large, unprecedented study.

The terms of reference are broken up into four main components:
study design and sampling approaches, statistics and data
analysis, results, and the deliverable. The 1ndependent
consultants have been asked to provide a preliminary individual
perspective on the terms of reference, as it relates to the
Great Red Snapper Count, and those are provided as background.

It s assumed that some of those iInitial findings by the
independent consultants may change, and so those perspectives
are all drafts, as considered by the consultants and by us, and

10
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so please view them 1iIn that Hlight. We expect lengthy
discussions to happen over the next few days surrounding these
terms of reference. I am not going to go through and read all
of them, but does anyone have any questions? Kai.

DR. LORENZEN: 1 just wanted to sort of clarify exactly what the
objective of that review is, and so we had a deadline for
materials, 1 think, on the 19t of March, and we received that
project report in good time, and that’s what we’ve looked at so
far and what the consultants have reviewed, and we have not had
a chance to see any of the presentations that will be provided
today iIn advance.

I am presuming that those presentations are essentially a
mixture of information, additional information, about the report
that we have already seen, and possibly responses to the
independent reviews that were posted over the last days, and so
it’s to clarify that -- My understanding is it’s the document
that really contains the heart of what we’re reviewing, and It’s
that report, and that we would be treating any new information
that is provided today as essentially a response to reviewers.

IT that is correct, 1 think 1t would be good for the presenters
today to clarify, iIn theilr presentations, what is i1nformation
that i1s identical with what was provided in the report and flag
any new or different analyses. Thanks.

MR. RINDONE: Thanks, Kai, and, Joe, just to that point, those
of you that have been involved In the SEDAR process probably can
see that the review of this estimate of absolute abundance
differs from how we typically review something that is going to
be used to inform abundance through the classical stock
assessment process.

Usually, the data are either being published, or are already
published, and they’re presented at a data workshop, where they
are discussed with the data workshop panel, and they go through
the assessment process, and then they’re reviewed again
independently during the review workshop portion of the stock
assessment process, and that process typically occurs over
anywhere from eight to fifteen months, depending on the amount
of work for a particular assessment.

In this case, the Great Red Snapper Count project was completed
not too long ago, in 2019, and so there hasn’t been an
opportunity for a lot of the material that has been generated
that has ultimate resulted 1iIn this estimate of absolute
abundance to be published, and the red snapper research track

11
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assessment, SEDAR 74, has, for all intents and purposes, just
got underway, and so we won’t expect management advice to come
from that effort for quite some time.

This review of this information i1s, from a time standpoint,
being done in a more compact fashion, and most of that has been
driven by the SSC’s request for the review and the council’s
acknowledgement of the iImportance of red snapper to the region.

CHAIRMAN POWERS: I would also say that it’s been driven by the
council asking for the estimate, Great Red Snapper Count
estimate, to be utilized, or evaluated, in terms of the catch
advice for 2021, and so there’s some being driven by that as
well. Kai, did you have anything further?

DR. LORENZEN: No.
CHAIRMAN POWERS: Okay. Sean and then Will Patterson.

DR. POWERS: Thanks. 1 just wanted to respond to one thing that
Kai said. Realize that we, as presenters, just received the
review, and so the expectation that this will fully encompass
our response to the reviewers might be a little too much right
now .

I mean, we’ve had some time to discuss it, but, ideally, and I
think this i1s Greg’s plan, we will write -- Any manuscript or
anything like that, we will consider the reviewers” comments and
respond to them in a final version of the report, and we’ll deal
with some of those, but just the expectation that we haven’t had
much time, and no time as a team, to sit down and look at the
review and comment. Some of us will address some points in the
presentation, but 1 wouldn”’t assume that this 1is our total
response to the reviewers.

CHAIRMAN POWERS: Thank you. Will Patterson.

DR. PATTERSON: I was going to mention similar comments as to
what Sean just said. I think we, as presenters, can clearly
point out any comments which are in response to the reviews that
we’ve seen, but we haven’t spent a lot of time going over those,
and I don’t know of any new analyses that have been done.

As far as the presentations, the SSC often receives
presentations as the speaker is approaching the podium, and so I
don’t really understand the consternation about the timing of
PDF or PowerPoint files arriving for this, and 1 don’t foresee
any departures from the report, but we were asked to explain

12



©CoOoO~NOUhWNPE

details and present methods and results, and that’s what we aim
to do.

CHAIRMAN POWERS: Thank you. Kai.

DR. LORENZEN: 1 agree with all of those points, and it wasn’t
consternation, but all I°m asking for that 1 think iIf speakers
could point out 1f there are additional analyses, or different
analyses, that they are presenting, so that we are aware of
where that might be the case, and that’s all. Thank you.

To Sean’s point, obviously, 1 wasn’t suggesting that the
presentations would contain complete responses, but just
flagging that it’s possible that there may be new or different
information, and i1f speakers could point that out, when that is
the case. Thanks.

CHAIRMAN POWERS: Thank you very much. As we get started, |1
would like the consultants to introduce themselves, a little bit
about their background, and, if they wish to say something about
their preliminary findings, feel free to do so, but, obviously,
these are preliminary, and we’re going through a process to --
Those findings may evolve. Let me begin by recognizing Dr.
Christman, Mary Christman.

DR. CHRISTMAN: Good morning, everyone. I am Mary Christman
from the University of Florida, and I’m a statistician who has
worked i1n fisheries statistics for quite a while. My particular
areas include sampling strategies, estimators, and modeling, but
I did have a question about the timing of all of this for the
rest of you.

What you’re being -- What we’re being presented with today, |
assume, is details, fill in the blanks, for areas, at least for
myself, where 1 did not see the information in order for me to
actually review i1t, and I’m not expecting any new analyses, or
at least I don’t recall asking for any, although it wouldn’t be
a bad i1dea, and sorry, and I’m getting iInto details now, but 1
just wanted to remind everyone that we have final reports due by
April 10, and so we will be reviewing -- At least 1 will be
reviewing only what has been presented in the report, plus
what’s presented today, and so | just wanted you to keep in mind
that any information that you can provide to me that could
update my review would be helpful. Thank you.

CHAIRMAN POWERS: Thank you. We”ll keep that in mind. Dr.
Cadrin.

13
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DR. CADRIN: Hello, all. As a quick introduction, I°m a stock
assessment scientist, and I’m  with the University of
Massachusetts, but, previously, 1 was an assessment scientist
for the Northeast Fisheries Science Center and the Massachusetts
Division of Marine Fisheries.

Most relevant to this week, 1| have some experience in Tield-
based estimates of absolute abundance and iIntegration iInto the
assessment, and, Mr. Chair, 1 don’t know if you want me to wait

until it looks like later in the agenda that we’ll be talking
about our review.

CHAIRMAN POWERS: Well, 1 don’t want to get iInto very much
detail. |If you wish to say something preliminarily, feel free.
Otherwise, we’ll go on then.

DR. CADRIN: Just, generally, it’s an impressive study, but the
challenge is going to be how best to use it for assessment and
management. Thanks.

CHAIRMAN POWERS: Thank you. All right. Dr. Eggleston.

DR. EGGLESTON: Good morning. My name 1is Dave Eggleston, and
I’m a marine ecologist and a professor at North Carolina State
University, and I’m not a statistician, and I’m not a stock
assessment scientist.

I have experience with animal behavior and habitat use and
restoration and recruitment processes, demographic rates, and
metapopulation dynamics, and so | do employ basic and advanced
statistics In my vresearch, and some of our results are
integrated iInto stock assessments of exploited species. | guess
I would just echo Steve’s comments, iIn terms of the breadth and
depth of this Great Red Snapper Count, and I look forward to
further discussions. Thank you.

CHAIRMAN POWERS: All right. Thank you. Ryan, do you have a
comment?

MR. RINDONE: Yes, Dr. Powers, and 1 just wanted to clarify
something procedurally, now that we’ve introduced everybody.
The 1ndependent consultants® i1nvolvement with the meeting 1is
focused on this first part, which is the review of the Great Red
Snapper Count, and they will be weighing-in equally with members
of the SSC, as far as any determinations about the Great Red
Snapper Count 1itself, as 1t pertains to it being a
representative estimate of absolute abundance of age-two-plus
red snapper in the U.S. Gulf of Mexico, and also about the

14
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assessment itself and about its bearing on this.

When 1t comes to the SSC meeting portion of this four-day
extravaganza, the independent consultants will not be involved
in that portion of the meeting. However, since it’s open to the
public, they’re more than welcome to hang around for it, if they
choose to, but that part of the meeting, voting and whatnot,
will revert strictly back to the SSC.

In keeping with National Standard 2, we have asked that the SSC
members who are Pls on the Great Red Snapper Count project
abstain from voting on matters as it relates to the review of
the Great Red Snapper Count, since their research was directly
involved, and, 1t the SSC decides to make a determination about
which of the -- Which, or either, of the interim analyses, later
to be presented, constitutes best science and/or 1s appropriate
for use In management.

However, when i1t comes to actually determining the OFL and ABC
and application of the council’s ABC control rule or other proxy
method, as the SSC determines appropriate, those co-Pls who are
also SSC members are encouraged to participate fully at that
point, and they have all been briefed on this. Mr. Chair.

CHAIRMAN POWERS: Thank you. I think we’re ready to begin the
set of presentations. The actual location of the presentations
on the website, Ryan, can you kind of remind people where that
1s?

MR. RINDONE: Sure, and so, 1f you’re at the council’s home
page, across the top, you’re going to see a blue meeting bar,
and, among those -- Or a blue menu bar, and among those 1is

something that says “Meetings”, and you mouse over that, and you
go to “SSC Meetings” and click on that, and that’s going to take
you to a landing page for all of our current and pending SSC
meetings, and you will see the meeting for March 30 to April 2,
and that’s this one, and there will be a link that says ‘“Agenda
and Materials™”, and you will click on that, and that will bring
you to the landing page for all the materials. Jess is showing
you guys where to find all of that right now.

Some of these presentations are rather large, because they
contain embedded videos, and so we’re working on getting some of
these things up there right now, and so some of them aren’t
quite up yet, and they will be, and please just bear with us.
They are all up there. |1 stand corrected. They’re all up there
now, and so be patient i1If you’re trying to download them.

15
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Some of them are rather large, and, for the presentations that
have embedded video, we’ll be going back and forth between us
and the presenters, to make sure that that video can be
portrayed, especially it relates to things like the ROV work.
Showing a still image, because we can’t play the video, isn’t
very informative for you guys, and so just be patient with us as
we move presenting controls around and try our best to
accommodate everyone. Thank you.

CHAIRMAN POWERS: All right. Thank you. 1 believe we’re ready
to start the nuts-and-bolts of this, and we will begin with Dr.
Greg Stunz, and he will be making an overview presentation, to
get us started. Greg.

REVIEW OF THE GREAT RED SNAPPER COUNT PROJECT
REVIEW OF THE GREAT RED SNAPPER COUNT
PRESENTATIONS
SUMMARY PRESENTATION OF GRSC

DR. GREG STUNZ: Thanks, everyone. 1It’s really great to be here
with the team that did this monumental study to talk about where
we’re at. We were very interested to get the reviews back from
the independent reviewers that had some very insightful comments
that we feel we can address.

As far as the format of getting through this section of the
agenda, the council staff had asked me to give an overall high-
level review, or presentation, so everybody is kind of on the
same footing, and | believe there’s a lot of public joining in,
and there’s probably that haven’t heard 1t. Many of you have
heard it before, or maybe multiple times, but that will bring us
all up to speed of where we are, and then 1 have various key
investigators along the way to present certain sections that
relate to their area of expertise.

Dr. Powers, thanks for accommodating some of our schedules, and
it’s monumental, trying to get this many people together at one
time to give these presentations, and so there may be just a
little bit of moving around and things, to accommodate time
zones and that sort of thing, and we really appreciate that.

I thought too that 1 would give a little history about where we
arrived where we are, because that also iInfluences, ultimately,
the assessment and that sort of thing, and so 1 will go ahead
and begin with what were the main goals, and, | mean, obviously,
anyone tuning iInto this call realizes the magnitude and the
iconic nature of red snapper, and so part of an issue of having
the best-informed management was, obviously, having an absolute
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abundance estimate, which could 1lead to more sophisticated
modeling as well as just general expansion of our knowledge base
about this really important fishery.

Because the management was very controversial, and 1t’s a mixed-
use fishery, and a whole variety of things, leading to a lot of
issues in managing this fishery, it certainly has the attention
of Congress and many other people, and one of the main needs
recognized was this absolute abundance estimate that was needed,
and so Congress appropriated funds, at a really extraordinary
level, 1In terms of doing a study that was required of this
magnitude and broad coverage that the region spans.

The total price tag on the estimate was $12 million. It was an
independent assessment, which 1 will explain a Hlittle more
later, but that means i1t was iIndependent investigators and not
NOAA scientists directly involved in the study, and i1t was
really nine-and-a-half million 1iIn appropriations, and the
institutions were required to come up with the remaining match,
bringing it to a $12-million total.

There 1s twenty-one leading scientists, and that numbers comes
and goes. Some joined late, and some left for other places and
that sort of thing, but roughly twenty-one, representing twelve
institutions. As we were putting together this report, we
really realized that, wow, there was over eighty scientists
involved, when you begin looking at graduate students and post-
docs and lead scientists and that sort of thing.

I will introduce that team, because | think that’s very critical
for understanding where we’re coming from and the expertise that
we brought to bear on this project, from beginning scientists
all the way to well-seasoned scientists.

We” 1l talk about that in just a minute, and how was it estimated
overall? Well, I wish we had a magic bullet, and we will talk
about that quite a bit, of how this phased-in approach occurred
and that kind of thing, but what 1t comes down to is there’s
really not one overall sampling methodology that can cover the
vastness and diversity of the Gulf of Mexico in all habitats and
all regions, and certainly that creates some challenges that we
have to deal with.

The Tfirst task at-hand with this project was habitat
classification, and you will understand why that is as 1 begin
to explain that, but we are quite limited on the mapping that we
have available, and that just doesn’t exist, but It was very
clear, in the appropriations, that money cannot be spent on
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habitat mapping and only using and utilizing what was currently
available, and the money was to be directed at actual counting
components of this and a few other areas.

We relied heavily on direct visual counts, where we could. As
many of you know, snapper occur in low visibility and high
abundance, and that creates a problem for visual counts,
obviously. At those points, we relied on hydroacoustic surveys,
and, iIn many instances, depletion surveys were required, and 1
will explain that better, particularly in areas of very high
abundance of red snapper, and then, also, while 1t wasn’t in the
terms of reference, we were directed to spend a very large
portion of that money on a Gulf-wide tagging program, through
those congressional appropriations and through Sea Grant.

While we won’t really talk about that too much today, although
we’ve asked Dr. Catalano to talk some, because, even though
you’re not evaluating that, i1t is very important, in terms of
the scope of the whole study, particularly for the SSC members,
and as we move even beyond this project.

That was generally the scope of it, and so 1 will kind of get
into this broad overview, and then, just so everyone is aware,
the experts in each of these regions and sampling methodologies
is here, and we’ll hear a lot more detail about how it was done,
what our approaches were, and that sort of thing.

I think 1t’s really key to talk about who we have involved in
this project, and these folks are really quite a modest bunch,
and so 1 feel i1t’s really my job to talk about them, iIn the
sense that they’re the best in the business, and we spent a lot
of time putting this together and drawing who is the best person
in the Gulf, or really in the world, to address this project,
because we knew what the challenges were at-hand, and we needed
to have the best teams.

OFf course, each one of these individuals have very robust teams
behind them of post-docs all the way down to undergraduate and
technicians and that sort of thing, but these that you see here
were the key lead iInvestigators.

Dr. Rooker 1is from Texas A& Galveston, and he, obviously,
handled the Texas vregion, particularly the uncharacterized
bottom, which 1°m sure we’ll spend a lot of time talking about
over the next two days. Dr. Cowan with LSU handled the
Louisiana components, and Dr. Powers from South Alabama handled
the Alabama and Mississippi regions, which were grouped
together, and Will Patterson handled the Florida region.
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Dr. Murawski really integrated uncharacterized bottom Gulf-wide
across the entire region, using his C-BASS, which we’ll hear a
lot more about this morning. Dr. Catalano from Auburn was in
charge of our tagging program, which he will discuss. Marcus
Drymon, while he”’s a red snapper ecologist in his own right, his
primary role here was to do the outreach and engagement, but he
spent a lot of time making significant contributions to the
abundance estimate.

We had an expert analytical team and design team, and that was
led by Dr. Ahrens, who at the time was at the University of
Florida, and he now has a NOAA position in Hawaii, and that’s
one reason that we’re adjusting the schedule, and so I didn’t
want to get him out of bed at 3:00 a.m., and we’re making him
get out of bed at 4:00 a.m., and so, anyway, he was willing to
do that, recognizing the importance of this project.

Lynne Stokes i1s at SMU, and she’s a sampling expert, and she
will be contributing to this as well, and she was involved in
the alternate validation estimate that we did, and then John
Hoenig was also a key player i1n the analytical components,
particularly as it related to the initial design, but especially
the depletion surveys for the Mississippi/Alabama region.

In addition, and 1 know this is a lot of people, but 1 think
it’s really important that you understand the level of expertise
and those minds that are on this project. Kevin Boswell, you’ll
hear from him in a few minutes, and he’s the acoustical expert.
He”’s world-renowned, and particularly in the Gulf of Mexico.

Liese Carlton at VIMS is also with John Hoenig and is Kkey 1in
those design components. Judd Curtis is with our group, and 1
guess you will probably recognize that part of the issue here is
that many of these folks are all SSC members, compounding some
of the evaluation problem, but it’s good to have these kind of
folks in both places, for obvious reasons. Judd was critical iIn
the proposal and design and pulling it off in the report.

Robert Leaf at Southern Miss was important for some modeling
components of this, and Vince Lecours was a major backup to Will
out in Florida and dealing with those estimates. Will Liu at
A&M Galveston is a quantitative fisheries scientist that many of
you know. Both David Portnoy and Eric Saillant, while we could
not -- We were precluded from doing any type of genetic
analysis, but we put our hands on a lot of fish for this
project, across the entire region, and so we were able to
collect a lot of samples, and we were allowed to archive those
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samples for future analyses, although we could not do the
current analysis with this, but, because of that opportunistic
component, those two led the genetic collections for the eastern
and western Gulf.

Matt Streich is a key person that was involved in the design,
particularly from the beginning, but the Texas estimates, as
well as David Wells from A&M Galveston was key for acoustics and
other components in Texas. Tara Topping was the one behind the
scenes, and 1 think the amount of administrative workload and
just coordinating this many folks and this variety of sub-
projects within the overall projects is just a massive task that
I greatly underestimated going into this, and Tara pretty much
helped keep this together, and still does, even today.

Steven Scyphers at Northeastern came 1In a little later in the
project, but he was responsible for some of the work in terms of
surveys and the major angler engagement piece of this, with
commercial and recreational fishermen. While that’s not under
evaluation either for this component, it was an important
component, and we were directed to spend a lot of that money
engaging with constituents in the red snapper fishery.

Finally, while 1t was an independent study from NOAA, we did
involve two NOAA -- They were non-compensated collaborators,
and, 1 mean, obviously, 1it’s important that we want to be
designing a study that has some utility, and these two folks
were key to make sure it gets iIntegrated in what NOAA currently
has going on, or providing that advice, although they did not
contribute to the actual estimate and that sort of thing, 1iIn
terms of analytical procedures and that sort, but certainly John
Walter knows what is needed for the management process, and he
was really key and a really good advisor, as well as Matt
Campbell, who 1is probably one of the best scientists iIn the
Gulf, in terms of sampling with a variety of gear for red
snapper, and so they were iInstrumental components.

I’m sorry that took a little time to get through, but 1 think
it’s important that you realize the team and the other eighty,
or seventy-ish, scientists that are behind these leaders pulling
it off. Of course, we’re represented from key institutions
around the Gulf.

So how did we arrive where we are? Well, it was led by a well-
integrated steering committee that was formed from the
appropriations, and they heavily were involved iIn the process
the whole way, i1nitially with many, many meetings and workshops
to define what this process would look like.
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It was a Phase 2 process, and we’re talking about Phase 2 at
this point, but we were really fortunate, in that we had a Phase
1, where we were able to compete -- Several groups competed for
a design proposal and what the best design would look like.
That steering committee took those designs and brought together
the best components of those designs, which was somewhat of an
unconventional task, but a very good planning component.

They then incorporated that into Phase 2, and then a separate
request fTor proposals, or what we’re talking about today, for
actually following that design that was loosely proposed by the
steering committee, and, 1 mean, we certainly had some
flexibility to adapt with that, but they gave us the general
guidance.

What did that look like? It was specifically detailed, iIn terms
of what the scope would be and the goals and objectives and what
the general sampling methodology should be, based on those Phase
1 proposals of putting some of the best minds that have been
doing this in the Gulf to figure out how we needed to accomplish
this.

It specified a general statistical analyses, what our target CV
should be, and the geographic scope, i1n terms of the depth
ranges, where around the Gulf of Mexico, what habitat types they
would like assessed, and 1t also specified that tagging
component and a comprehensive stakeholder engagement and this
concept of no genetic methods, but only archiving of those
samples. We, obviously, stuck to those and encouraged those
guidance documents.

It was very clear and specified In the RFP. Because of the
unique difference of each region, we don’t have this magic
bullet or this one-size-fits-all approach that 1is going to
handle all of those habitats and all of those differences iIn the
region, but it relied on the wealth and skills of all these
regional iInvestigators to really develop the methods that were
proven and that were successful in those areas and utilize that
for a broader Gulf-wide estimate.

It encouraged the use of multiple sampling methods, but, as
we’ll hear this week, that complicates things and presents some
challenges, but, iIn a perfect world, and maybe other groups
learning from this can come up with methods that can do that,
but, currently at-hand, we had to rely on these different
methods.
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In addition, we were charged specifically with developing
advanced technology and gear that would be appropriate for these
study needs that could be done for future studies, and, as many
of you know, there is a similar study going on in the South
Atlantic, and there is another one out for request for proposals
now for a greater amberjack study, and so we’re hoping that, as
being the Tfirst study, others can use our lessons learned to
adapt and do what they need to do to carry out the goals of
those projects.

We were very much hindered by surface bottom habitat mapping,
which was clearly well known, going into this, as not sufficient
or comprehensive, but to really do what we need, and the better
maps that we’ll have in the future will improve the estimate,
but we knew that going in, but we utilized what we had, and
that, obviously, creates some challenges there as well.

Then, for areas in much of the Gulf, it’s unmapped, and
typically now we call it “unclassified”, but the RFP specified
it as uncharacterized bottom, was really a catch-all category,
and it did -- This 1i1s going to become very important in a
minute, and that’s why I°m spending some time here. Although
it’s a very high coverage throughout the Gulf, many people think
that 1t”’s just sand and mud, and that’s not the case.

It is a lot of that, but In i1t is a lot of other stuff that is
structure-oriented, and being reef fish, that tend to be
utilized by red snapper, and so it’s probably unmarked reef,
unknown natural habitat, debris, shipwrecks, unknown oil-and-gas
infrastructure that’s not mapped, and it’s really everything
that falls within that, and that will become important, for
reasons that you will see.

We spent a lot of time defining that sampling frame, and we’ve
got an entire presentation coming up in a little while on
exactly how we did that and defined that sampling frame by
regions, but it really fed into our overall design, and so |1
won’t spend much more time talking about that, since we’ll have
a lot more details, and I’m sure questions, from that coming up.

The overall design looks something like this, feeding i1n from
the Phase 1 designs, and ultimately through Phase 2, and we
broke the Gulf into four regions that were generally ecoregions,
which lined up very nicely with state jurisdictions that we
further divided iInto state jurisdictions, so it would be
appropriate for management advice, but the ecology matches that,
as well as the geography.
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With those regions, we had three depth strata, from shallow to
mid to deep, and we had artificial reef as a category that was
specified to be assessed, and we broke that, generally, 1iInto
large and small categories, but that presents a problem, in the
sense that the distribution and size of these reefs vary
greatly, even within a region, even within some strata, where,
generally, small structures are iIn the east and large, massive,
the size of three or four-story building kind of size, iIn the
west, in the oil and gas platforms, and everything in between.

That presents -- You know, how do you group and categorize
those, and we’ll explain how we did that, the best we could,
with the sampling levels that we could allocate to that sort of
thing.

Those are well-known habitats that a high abundance of snapper
occur, as well as natural reefs, or what typically were called
snapper banks, in the fishery, and those are well-known natural
reefs, and they’re very conspicuous, particularly in the western
Gulf of Mexico, where there are very few of them, but they’re
very well-known, Jlarge features with high relief, and then,
finally, this uncharacterized, or probably a better term 1is
unclassified, bottom habitat, which is everything else.

That is important, because we suspected, for a long time, that
there was red snapper iIn this area, and, in fact, 1t was known.
I mean, 1f you knew where to go on a structured piece out there,
you could find snapper.

During NOAA bottom Ilongline surveys, they periodically were,
obviously, characterized by a lot of zeroes for snapper, but
they would also periodically set on unstructured bottom and
catch a lot of snapper, but it had never been assessed, and it
had never been well developed or 1incorporated into the stock
assessment process, and so we were charged with defining what
that bottom more look like, more in terms of absolute abundance,
the areal coverage, of course, presents a sampling challenge
there as well.

Each region will talk in detail about all the sampling that
occurred, but, iIn general, i1t was a lot, and a lot of effort,
thousands of locations, and probably thousands, i1If not hundreds,
of hours of ROV video to work through, and not only did the team
spend days and days at sea, but they spent days and days behind
a computer processing ROV video transects and hydroacoustic
profiles and other types of output coming back from our
collections, as well as vertical longlines and this extensive
tagging.
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When we could, looking at the fish i1s probably our preferred
method, but that isn’t the case iIn many areas of the Gulf, and
you’ll hear a lot more about that, but the technology that we
have at our hands today, even iIn the last few years, i1Is quite
amazing, what we can put in the water and get instant video
feedback, and equipment can be outfitted with all types of sonar
and other scientific iInstrumentation, and you’ll hear a lot more
about that, but visual was the primary means, where we actually
go down and look and see the fish. However, as we all know,
these fish move, and they’re In areas where we can’t see them,
and so that creates a problem and a need for alternate gear.

To give you some examples of what habitats might look like, reef
pyramids, where you typically can see the entire reef In a
single field of view, off of Florida iIn the top-right, and
there’s some examples of smaller reefs that are put out
intentionally, in Alabama, for example, or in Mississippi, and
even iIn Texas.

Then, as you get out into the western Gulf, the bottom-right is
what you might imagine, and it’s a large -- This 1Is just a tiny
portion of an oil-and-gas platform that tend to have large
concentrations of red snapper, and, of course, the different and
interesting thing about these habitats 1i1s they have such a
vertical reef that the snapper are distributed throughout the
entire water column, typically, mainly near the bottom, and
they’re demersal fish, but near the bottom. In general, we have
to account for them all throughout the upper water column, which
does not occur on the other reefs, where they’re much more side
attached to the habitat.

To give you an idea of what that would look like, and we’ll talk
about species composition coming up, but this is an example of
characterizing a species composition. As you’re descending,
what might be eight piles of jacket, is what we call 1t, of the
oil-and-gas platform going down. Many times, these are cut off,
or toppled, or converted 1into artificial reefs, with still
substantial relief, and sometimes they are extending completely
up out of the surface of the water.

Our equipment i1s outfitted with lasers, so we can get a size
composition, and the way we did the visual surveys, to give you
an example, 1is this challenge we had with turbid and clear
water. IT you look at the video on the right, typically, Dr.
Patterson was blessed with calm seas and great visibility, and
it would 1look generally something Ilike this, although this
happens to be out iIn the western Gulf, in a good time when we
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can do species composition. Unfortunately, that’s a relatively
rare occurrence.

What you see hanging down is a means for us to zoom in and back
away to calibrate our visibility that we had, but, often, In the

Gulf -- This would be a pretty good day in the Gulf, and the
video you see on the left -- 1 mean, obviously, those are red
snapper.

Many times, we can’t tell for sure if those are red snapper, or
are they gray snapper or vermilion snapper, and they get lumped
into a snapper category as unknown and were not counted as part
of the estimate, and that’s a good example of how, typically, we
erred on the side of caution, at pretty much every fork in the
road like this with the estimates, and so probably our estimate
IS underestimate, but we didn’t want to call fish snapper that
we couldn’t 100 percent confirm as red snapper.

As you saw in that video, clearly some of those are red snapper,
but that’s a pretty good visibility, and so, many times, we’ve
got to develop other methods, when we can’t see at all, and
that”’s where acoustics, or really hydroacoustics, comes into
play, and, iIn just a minute, Dr. Boswell will talk about the
details of how we performed hydroacoustics.

Dr. Murawski will be giving a presentation, but, to iIntroduce
what he’s got, oil-and-gas infrastructure 1is prevalent,
particularly throughout the western Gulf and a little bit iInto
the eastern Gulf of Mexico, that you can see here. Some of that
is pipeline, and 1t’s exposed and unexposed, and there’s about
42,000 miles, in fact, of pipeline, but Dr. Murawski was in
charge of the pipeline, but also the associated uncharacterized
bottom as well, and using his C-BASS, which he’ll talk a lot
more about, and these are general examples of flying down a
pipeline, and we’ll talk about his methodologies with counting
fish, either like this over uncharacterized bottom or perhaps
natural reefs, and Steve has a lot more to say about his C-BASS.

We used a similar methodology called TARAS, which is another
towed gear that’s patterned off of the C-BASS, in some of the
regions, where we have to cover vast areas of bottom that aren’t
appropriate for taking two hours to get your gear iIn the bottom
for an ROV survey when you have that vast amount of coverage of
bottom that you have to account for.

Kevin will spend a lot more time talking about hydroacoustics
and how we generated an abundance estimate of that i1n areas of
low visibility, but why do we need i1t? Typically, the Gulf has
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a persistent nepheloid problem, and this is a toppled oil-and-
gas platform that i1s sticking up probably a hundred feet there,
but, as you can look down and see -- Obviously, you see a lot of
snapper, but, about ten meters below that, it goes to almost
zero visibility, kind of a fog layer, which i1s actually silty
sand and mud that we observed the snapper going in and out, and
so we don’t know how many snapper are down there, visually.

Alternatively, it might look something like this on the right,
where, again, you see the snapper there on a natural bottom, but
how many snapper are behind those that we can’t see, and that
certainly, obviously, creates a problem. Particularly, this
detectability 1issue that we’re talking about here leads to
somewhat of an underestimate, when we can’t count the fish.

Sometimes we have the opposite problem, and Dr. Hoenig and Dr.
Carlton, as well as Dr. Powers, will talk about depletion,
where, all of a sudden, it’s clear enough that you have so many
fish in the field of view that you can’t count them all without
the 1issue of double-counting, and they will talk a lot more
about the use of our depletion methodology and that here in just
a little while.

Then the last piece that Dr. Catalano will talk about, and I1°m
not going to spend a lot of time talking about, was this tagging
program that we have that was tremendously successful, and he’ll
talk a lot about that, in terms of angler buy-in and engagement
and a whole piece that’s not under evaluation today, but 1 think
it’s very important that the SSC understand that component, in
terms of this tagging thousands of Tfish Gulf-wide with an
astonishing 30 percent return vrate, which has a Ilot of
implications for discard mortality, use of SeaQualizers, or
descending devices, and that sort of thing that’s outside of our
terms of reference. It also allowed us to do genetic samples
for future analyses as well as this angler engagement piece that
I have been discussing.

While we won’t talk about i1t today as much, or the next few
days, the stakeholder engagement was a major piece, a whole
series of videos that Dr. Drymon developed, as well as anglers
surveys, working with Dr. Scyphers, to get the word out about
this study, and that was a major charge coming from NOAA Sea
Grant, and well as those appropriations.

There’s fact sheets and videos, and everything is housed iIn one
spot at snappercount.org, and this has become an extremely
popular way to get the information out, and so I would encourage
everyone to go there, if they want to learn more about the
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project, and including the final report and executive summaries
and all that sort of thing are archived there as well.

Getting to the estimate and analysis, which we’ll talk about iIn
much more detail, we had the primary analysis, which was led by
Dr. Ahrens, and we thought it was a good idea to have an
independent assessment, and they were different, particularly in
terms of post-stratification and that sort of thing, which 1°m
sure we’ll talk about.

What was interesting is both came back with relatively low CVs,
and I’m sure we”’ll spend more time talking about that. In
general, they converged, with only about a 4 percent difference,
which was roughly about five-million fish, and so we were very
happy about that, in terms of different ways of looking at the
data and partitioning that data and still arriving at a similar
estimate.

In terms of what that overall looks like, our estimate has come
back at 110 million red snapper in the Gulf, with a low, 11
percent, CV. I’m sure we talk more about that, and did we
capture all of the variability, and just certainly not, and we
know there’s variability inherent that we can’t even measure,
but, right now, the data iIs supporting our 11 percent CV.

we”lIl talk a lot about how 1it’s broken down, in terms of
regional and habitat, and that’s about thirty-six million,
compared to thirty-six million from the last SEDAR assessment,
and so, roughly, we’re just about tripling that estimate, and
there’s some very plausible reasons why that’s the case.

I won”t go through this, because each region iIs going to go
through this In much greater detail, but, iIn general, we have
broken this out by natural and artificial reef and
uncharacterized bottom. In our alternate analysis, we even
further characterized this into depth strata and others, and,
obviously, you sacrifice some of your CV as you begin to parse
this out more and more, in terms of losing sample size and that
sort of thing, but we’ll talk a lot more about that coming up.

I wanted to put this -- This is sort of a challenge, and why
this has become so important, and maybe 1 should go back, and
what you see here, and it will become very apparent today, 1is
the lion’s share of the fish are uncharacterized bottom, a
habitat that hadn’t been sampled, and it doesn’t get sampled by
the  fishery, generally, because those  fishery-dependent
information coming back are coming from artificial and natural
reefs.
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Typically, 1i1t’s somewhat of unknown areas out there that are
hard to fish, that are very far from port, and so you typically
have a population of fish that probably is not showing up 1in
fishery-dependent data, and, for that matter, probably Tfishery-
independent data, because not a lot of sampling has been
occurring out there, short of the bottom longline survey, until
we started going out there.

You wonder, well, why in the world are all these fish on the
uncharacterized bottom, and, literally, this just came across my
news feed this morning, and so | thought it was interesting to
put in there, about why haven”’t you received your shoes yet,
check the ocean floor.

Just this year, there’s about four-times as many containers that
have hit the ocean floor, due to shipping issues, like traffic
and rough weather and that sort of thing, and so these are,
obviously, perfect habitat. We have no way of knowing how much
of that is out there, but, doing our surveys, through C-BASS and
TARAS, at least we’re able to account for some of that, and so
that’s a big challenge, of what’s out there on the unclassified
bottom that we simply just don’t know about.

Just to set the stage, what are our biases? What about our
assumptions? What are we uncertain about, because certainly no
study 1i1s perfect, by any means. We certainly have a lot of
hindsight, and we would most certainly do things different i1f we
knew then what we now know today, but, obviously, we’re going
about this 1In a massive study with little information, and
sometimes no knowledge at all about your sampling frame, and so
that was quite the challenge.

When you begin to look at the biases overall of the estimate, it
IS very conservative, and we knew that going in, and 1 think
that’s clearly picked up on by the iIndependent reviewers, and
it’s likely an underestimate of abundance, and we certainly
would prefer an underestimate than an overabundance, from a
precautionary standpoint, but we tried to take these
conservative terms when we didn’t have the information that we
needed.

Visual constraints lead to an underestimate, when we can’t
positively identify fish that probably were red snapper, but are
grouped iInto an unknown category, and hydroacoustics that we
used in low visibility likely underestimates, and I’m sure we’ll
talk a lot more about that, just by the nature of that gear, and
it excludes a portion of the fish.
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We assume that habitat types are known with certainty, and we
certainly don’t know that. Alabama has done surveys in areas
where they have put out reefs iIn generally unknown locations,
but 1In certain areas. In other areas of the Gulf, we generally
know where the artificial reefs are, but it’s not certain, and
then, obviously, in the uncharacterized bottom, we don’t know at
all what could be out there, In terms of the known mapping that
we have, and so improved mapping will certainly reduce those
biases, but that’s well beyond the scope of this study.

The pipeline habitat availability and other visibility issues,
but, with that habitat, you could be considered somewhat
ephemeral. Sometimes 1t’s exposed with currents and scouring,
and sometimes 1t’s covered up, and so estimating that
availability is a difficult task.

Known populations do occur outside of our defined study area,
and there i1s salt domes and pinnacles that we know, from bottom
longline and other longline surveys, that snapper occur there,
but they were outside of our specified study area, and so those
are not accounted for.

We made some downward adjustments to our estimate for small fish
size, and we were required -- Just to be very clear, these are
not young-of-the-year fish and small juvenile fish, iIn terms of
red snapper, and these are age-two-plus fish, typically the size
that they recruit to the fishery and i1nto the exploitable
population, but a fish is 364 days old, and then the day a one-
year-old turns into a two-year-old, and is that -- If they join
that population, are they really arbitrarily defined in this age
class?

That creates a problem, because smaller fish can be age-two,
but, also, bigger age-one can be age-two, and so we did some
calculations, and this is particularly a problem in Florida, and
somewhat 1in Alabama, where the population 1is recovering and
growing In areas that i1t traditionally occurred, but it has been
overfished, and that’s not so much a problem iIn the western
Gulf, where there are much, much larger fish, and anything below
age-two on our habitats generally don’t occur, and they’re
extremely rare, i1f they do, but, nevertheless, we adjusted that
down, to make sure we weren’t counting any age-one fish, but, iIn
general, these were fish that were large and recruited to the
fishery.

Then, jJust 1in general, the detectability, iIn a variety of
reasons, leads to underestimation, and just the nature of the
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habitats and regions lead to some uncertainty in our estimate,
because we just can’t detect the fish.

Obviously, we’ve got a need for a lot more calibrations, and 1
put in there or perhaps not, and we -- As the study was
developing, we recognized that the regional differences are so
great, and even differences within a region, and even with
strata are so great sometimes, that i1t makes calibration a
really steep hill to climb, iIn the sense that, just because you
calibrate an area with great visibility in a particular type of
habitat, that visibility and habitat is so drastically different
in other areas that you pretty much have to calibrate in every
single area, and, many times, you can’t do the calibration,
because there is not visibility, and so much of our estimate is
very much stand-alone, in a regional area where we had known
gear and that sort of thing, but that’s definitely something
that I°m sure we will discuss more, iIn terms of how that
integrates iInto our assessment.

What are the key takeaways? Well, certainly science is working,
and this was never intended to be some type of competitive-type
of process, and 1t was to supplement our knowledge base and to
build on the current assessments and be able to refine and
improve those assessments, and I think i1t’s doing that.

Our independent analyses have quite a bit of agreement, that we
talked about, and we won’t talk about the tagging, but the
fishery exploitation pattern 1is very 1iImportant, and the
exploitation happens to occur on the habitats with the lowest
abundance, and that certainly is outside the scope of the actual
abundance estimate, but it has clear management implications.

That high abundance on uncharacterized bottom may explain this
weak stock-recruit relationship, which has plagued us for many,
many years, and so that clearly needs to be explored, later down
the line. We’re In the middle of an effort recalibration, and
the short story i1s we’re seeing a lot more effort where we
didn”t think there was 1i1n the past, and that, obviously,
influenced that earlier stock assessment. When  those
calibrations come into play, those might change the differences
between our number and the last SEDAR 52 number.

That tagging return rate, which you’ll hear more about, was just
very astonishing, and, in fact, i1t was a budget blower, but it
also is showing that, at least under the parameters that we
defined the study, the discard mortality -- These fish can be
caught and released, to at least some extent, which 1s good
news, in terms of regulatory discards.
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Then, finally, tremendous angler buy-in, and this study just
became very, very popular, particularly with Dr. Drymon’s work,
and 1t’s just the tagging component and that sort of thing, and
that’s always nice to have, just in general, iIn the sense that
we’re working on a study that a lot of folks care about, and so
we’re real proud about that, and we’ll continue that engagement
plan throughout this process and beyond, as things begin to
develop.

I will go ahead and stop there. I mean, 1 want to say a fTew
closing remarks, but, maybe before 1 really do that, 1 just want
to talk about that we clearly recognize that there are some
issues In the assessment, things we could or could not deal
with, variants we could or could not capture, and no study Iis
perfect. I mean, no study is, and we don’t pretend that this
one is.

We certainly feel as though we produced a very robust estimate,
and it’s going to greatly advance the stock assessment, and, 1iIn
general, our knowledge base. We clearly have a lot of lessons
learned, a lot of lessons for the next great name-your-species
counts coming up that we highly recommend that those folks take
into consideration, and, In fact, we’ve already been involved in
that process, to build upon what we know, since this was really
the first study of its kind, and for sure in the Gulf of Mexico
on red snapper, particularly at this scale and magnitude.

Some of those things certainly don”t devalue our estimate by any
means, and much of those concerns we tried to clearly capture iIn
the report and point out. Would we do things differently?
Certainly. For example, we would spend a lot more time on that
uncharacterized bottom, and we would spend a lot more time
trying to get any type of mapping, or request additional mapping
be performed through other avenues.

I want to point out that it’s important to realize that there’s
a lot more to this study than the terms of reference that we’re
evaluating just here today, and the reason we are here, and it’s
outside, and Ryan Rindone did a good job of summarizing this
early on, but, in terms of the compressed timeline, and not only
were we on a compressed timeline to do this study, but great
management needs have arisen recently, as this study was
ongoing, and so 1t became even more relevant, and so those
management needs became very important, and so our team has been
working closely and accommodating and trying to provide that
information, so we can deal with the management side of this,
but, typically, obviously, we would have preferred to go through
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our normal data collection workshops and assessment workshops
and that sort of thing, build this in through peer review, but
we also want to be responsive to the management needs iIn that
fishery.

That’s how we arrived where we’re at today. In terms of
acknowledging, and 1 will do that now, so each group doesn’t
have to do that, but we’re certainly very appreciative for the
appropriations from Congress that NOAA facilitated through their
Sea Grant Program.

To do a study like this -- 1 mean, $12 million is a lot of
money, but, when you start looking at $10,000-a-day ship time,
you can spend the money fairly quickly, but we were appreciative
of that, to be able to do, certainly -- We are appreciative that
they recognized the value of what was needed.

We recognize NOAA Fisheries, and particularly Clay Porch was
instrumental from really day-one, making this happen, as well as
his whole leadership team and other scientists, and LaDon Swann,
who leads Mississippi-Alabama Sea Grant, was really key in this,
and he led the Steering Committee, and he guided us all along
the way.

The administrative workload behind the scenes, as any of you
that administer grants knows, it was astronomical, and he
allowed us to focus on the science, and he really dealt with all
of that, and he was really responsive to any of our needs, and
particularly his staff, Loretta and Devaney. I guess, as a
caution for other studies to take that into account, in terms of
there”’s a lot more just beyond the science, and so LaDon really
came through in a big way with helping with that.

Dr. Powers, that’s the general overview. To get through the
general overview took a while, and it’s, obviously, going to
take a little more time to go through each piece, but 1 will go
ahead and stop there. Dr. Powers, 1 don’t know iIf you want to
handle questions, because that could get tricky, because we’ve
got a lot to get through, in terms of all the specifics, and so
I will kind of defer to your guidance on that.

CHAIRMAN POWERS: Thank you, Greg. You are actually on the next
agenda item, the project goals and objectives, and, Greg, you
were going to address that as well?

DR. STUNZ: Well, 1 did that. Sorry, Joe, and 1| should have
pointed that out, and 1 addressed the goals and objectives
within the study that 1 just gave, broadly, and each individual
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will be giving specific goals and objectives for their
particular component, and so | just addressed that In a much
broader --

CHAIRMAN POWERS: Okay. That’s fine. One of the things that
strikes me, from this presentation, and 1 haven’t read the
report, iIs that, iIn a sense, this is not an estimation, and It’s
a bunch of coordinated little projects, and so, once we get to
the point of actually estimating abundance, the actual
estimations are being made at 1individual strata, and so
decisions that are made about sampling, the actual methods of
sampling and things like that, really vary depending on what
region you’re in, what depth you’re iIn, and so on and so forth,
and so people should keep that in mind, and also the presenters
keep that in mind, is that, when they’re talking about sampling,
which one of the strata are they referring to, artificial reef
versus UCB, UCB being uncharacterized bottom, versus natural
reef, and also depth zone, things like that, and region.

In my mind, these are independent studies that have been
coordinated to provide some overall estimates, and so, as we go
through these discussions, | would like both the listeners and
the presenters to not gloss over those sorts of differences, so
we are clear what we’re referring to. Thank you.

DR. STUNZ: Dr. Powers, might | make one comment that I think
might affect the agenda, or just the flow, so everyone is aware?

CHAIRMAN POWERS: Yes.
DR. STUNZ: So we’ve asked Dr. Boswell and Dr. Murawski to go

before we get into the regional frameworks, because their
methods cross the regional network, and so we don’t have to be

repetitive within each -- Florida doesn’t have to talk about
acoustics, and Alabama and so on, and we can sort of address
that broadly. That way, 1 think it will make for a more

streamlined process, and it also gives a little bit of time for
Dr. Ahrens to join us at a reasonable hour for him, when we can
really get into the design framework and that sort of thing.

CHAIRMAN POWERS: All right. Thank you. With that then, |1
believe, In terms of the agenda that 1 have, Dr. Boswell, Kevin,
will be talking about some of the acoustic methods. Then, after
that, this is where 1°m unsure about the -- 1Is Dr. Ahrens
following after that, or that being delayed?

DR. STUNZ: It be would be Dr. Murawski after Dr. Boswell and
then Dr. Ahrens.
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CHAIRMAN POWERS: Okay. Thank you. All right. With that then,
Dr. Boswell, Kevin.

GENERAL ACOUSTICS METHODS ACROSS REGIONS

DR. KEVIN BOSWELL: Like Greg had indicated, we were asked to
generally provide a broad overview of acoustics and sort of walk
through the process that we used to ultimately get to an
estimate of density.

In all of the regions, acoustics was used, and 1 will just throw
the caveat out there now that i1In each region 1t was used
slightly differently, but, for the most part, the methods that 1
will present this morning are pretty consistent across all the
regions.

Just for those unfamiliar, 1711 give a quick primer on acoustics
and why. Clearly, i1t’s useful, because i1t can see through
waters, where visual, or optical, methods don’t really work, and
so there’s a lot of benefit to having it as a tool, and, across
the world, 1t’s used In many assessments, and so i1It’s a tool
that we can rely on derive quantitative estimates, but 1 will
point out --

I will make it clear that this requires independent information
to help validate backscatter. In other words, we need
additional information to 1identify -- What you see on the
bottom-right panel is an echogram, or a Tfish finder, if you
will, and that provides a full water column view, where you can
see that hard red reflector on the bottom, and that 1is the
substrate, and you can see fish, as well as some other smaller
scatterings, and so this 1i1s generally what we’re working with
and what we’re attempting to -- Then, on the left, is another
type of acoustical instrument that was used as some level 1in
this project. It"s an 1maging sonar, and i1t still uses sound,
but 1t provides a different perspective, which provides
additional context, and 1 think we’ll get iInto more detail on
that a little later on.

It"s, of course, got large potential when conditions aren’t
really suitable for optics, and you saw this comparison earlier,
in Greg’s talk, between the east and west Gulf, and, of course,
this i1s where the utility of acoustics comes into play, and, as
we move more westward from the Mississippi River, this becomes
more apparent, for the need to rely on another method beyond
just optics, and so they can work together in tandem, and that’s
how we’ve used 1t 1in this project, 1is the acoustics are
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effectively 1informed by what the video saw for helping to
identify proportions.

In the majority of the studies, we relied on some information
from optics, as they were available and based on the quality.
There’s been some new developments in acoustics that provides
additional species context, and 1 will just touch briefly on
that at the very end of the talk, and so, absent of that, we
need additional information, and understanding the backscatter
is really 1important, particularly in a challenging condition
like the Gulf of Mexico, where we have relatively speciose
systems, and there 1s numerous species that occupy similar
habitat, and so our challenge, of course, is not only to detect
the fish, but then to try to isolate, or separate, them, and
then, of course, becomes challenging.

MR. RINDONE: Dr. Boswell, 1 would like to interrupt you. Your
sound quality, for a presentation where sound 1is Kkey, 1Iis
actually kind of poor right now, and I don’t know if iIt’s the
same for everybody else, but we’re having some trouble hearing
you, and I would like to take a pause here to see iIf we can get
you to connect using your cell phone, and see i1If that improves
your audio quality, and then a second presentation point iIs we
are seeing your staging screen and not your maln presentation
screen, and so iIf 1t’s possible to --

CHAIRMAN POWERS: Let’s take a ten-minute break now. We’ve been
in for ninety minutes anyway, and so let’s take a ten-minute
break and see if we can get this resolved. We’ll be back in ten
minutes.

(Whereupon, a brief recess was taken.)

CHAIRMAN POWERS: Let’s reconvene, and, Kevin, if you will
continue on then.

DR. BOSWELL: Okay . We were just going through the Tfinal
details here, and one of the other elements that is provided
with additional information or ground-truthing methods and
optics 1s -- The primary one here is understanding distribution
of organisms near the substrate, and, of course, acoustics 1is
challenged by i1ts ability to detect targets near substrates or
hard reflectors, and so the seafloor, of course, is a challenge
that we just always have to deal with.

The primary objective here, of course, was to quantify red
snapper across all the regions and then use the video data to
inform the composition estimates. The role that we played
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specifically at FIU, in my lab, was to data collection across
the whole Florida region, participate in a calibration study,
which I think Dr. Patterson will go over, and then also serve as
a —-- Serve to provide guidance for all of the other groups that
were using acoustics, and so to develop a consistent and broadly
appliable workflow, which 1 will walk through today, and make
sure that everyone was essentially doing the same thing with the
acoustic data, so that we had comparable results, and that was
our take-home message.

Specifically, in Florida, and I think Will will talk about this
a little bit as well, but we had a substantial field effort,
which encompassed the use of acoustics across the broad West
Florida Shelf, across each year, and so a point that 1 want to
make clear 1is that all groups used a seventy-kilohertz
echosounder, and we were able to 1i1ncorporate additional
frequencies, and so that means that there 1s one consistent
among all of them, and then, in Florida, we added a bit of
additional frequencies, which helped us to provide some more
refined information, acoustically-derived information.

Then, finally, survey designs are going to vary, and you will
see this 1in the next slide, and these were developed as
appropriate to the habitat that was being surveyed, and so
you’re going to find that, In just reading the report, there’s
different approaches for the ways to conduct the acoustic
surveys, and those were done because of the habitat context that
IS 1mportant.

The process for deriving our estimates were, Tirst of all, to
perform echosounder calibrations, and so, using the standard
sphere method, all regions applied this, and they did this
routinely, and so all of the echosounders were continuously
calibrated, so that we could ensure that the backscatter
received was comparable and quantitative, not only to understand
the intensity of the target, or the sphere, but also to ensure
that the system was operational.

Like I mentioned, the survey designs were somewhat variable, and
this was a regional and habitat-specific context, and so, 1In
some places In the report, you will see that there was this
transect design, shown here with the artificial reefs, and, 1In
others, it’s the sort of flower-pattern design, and then there
are even still some others, like, for example, some of the
unconsolidated habitat and pipelines, and those were straight-
line transects.

After that was done, there was the task of post-processing the
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acoustic data, and it encompassed a suite of different sub-
processes, which are identified here, and then this process to
identify targets, delineate them, classify or categorize them,
and then perform echo counting and echo integration approaches.

Here’s just a quick walk-through of what that looks like. I”m
not going to spend a lot of time on it, but this is generally
the process that all of the different regions performed, and so,
on the bottom-left, vyou’ll see that there’s this Echoview
workflow, and so Echoview is the software that we use to process
the acoustic data, and i1t allows for not only a very complex
process, but you can also scrutinize, at every single step, the
effects, or the changes, that are made and the assumptions that
underlie that approach, and so the benefit of this is that
everyone can share this workflow, and that means that you have
the ability to understand how there may be variance in the
approach and also understand where things may have gone wrong,
and so it helps to troubleshoot as well, which is quite helpful.

I will just walk through this little cascade of echograms, and
so, in the upper-left, we see the raw data, and the raw data is,
of course, what we measure with the echosounder, and our goal 1is
to get from that fuzzy-looking mess to the final stage that is
identified as extraction, where we actually pull out the pieces
within the water column that represent the targets that we’re
interested in, which, iIn our case, is red snapper.

We go through a filtering process to clean out noise and to try
to eliminate scatters that don’t represent Tfish, identify,
through the detection process, where the fish exist iIn the water
column, segment that, and then search for surrounding targets,
and so, in the report, you will notice there is mention of a
Sawada 1ndex, and that’s used to determine where we can look at
individual targets around groups, to help scale what ultimately
will derive two 1Important parameters, and those derived as
targets strength and SV within each of these cells.

IT you look at this image, you will see that there’s this grid
that’s applied to the echogram, and so, in the report, those are
described as cells, and those represent a spatial domain, and
so, within each of those small domains, we get an estimate of
the target strength and the SV, which allows us to derive
density.

This is how those are derived, and so the first is target
strength, and so, for those unfamiliar, target strength is an
acoustic representation of the cross-section we’re in, and so it
scales iIn length, which is nice, and, based on some recent work,
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which, of course, wasn’t published by the time the study was
done, but we used 1t to try to inform what we thought was a
reality, and so this represents, on the right side, a target
strength to length relationship for red snapper that we derived
from some models that my lab has developed.

We understand, generally, the relationship between this acoustic
backscatter intensity and the size of the fish, and so that
provides us this development called target strength, and then
the next one 1s volume backscatter, and volume backscatter
represents a summation of all of the scatters iIn a volume, and
so, basically, all of those little target strengths for each
individual within a volume Is summed up, and we can scale those
two and derive an estimate of density.

What that’s going to provide i1s an estimate of the number of
fish per square meter within each of these cells, and that
allows us to then go and take all of those cells and put them
into the analytical framework to derive an overall estimate of
density, including the estimate of variance that will go along
with that.

That’s the process. That’s what happens, and now 1°m going to
sort of wrap up this piece by i1dentifying some of the challenges
that we have and talk about some things that are going forward,
and not that i1t necessarily helps to inform this particular
project, but it provides some guidance on where we think things
may be improved.

Inherent challenges, as | mentioned, are the dead zone, and that
is something that we’re not going to get away from, and so we
have to just recognize that that’s a bias, and we’re going to do
the best we can, or we have done the best we can, to mitigate
that, but, ultimately, we’re Jlikely underestimating, with
acoustics, the distribution of fish associated, within about a
meter or so, of the bottom, and that’s why we can, at least In
some cases, rely on the use of optics or video data to try to
inform that and understand what we might be missing.

Next is species allocation, and so, as | mentioned before, this
is a complex system, and 1t’s quite speciose, and so picking out
red snapper exclusively from the mix of species i1s challenging,
and so we can make some progress with that, based on
understanding the acoustic properties of any type of scatter and
organism, and try to narrow that down a bit, but also using the
video data to help understand the proportional abundance of our
target, red snapper, versus other things helps to scale those
estimates as well, which is what we did.
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Then, lastly, there was some comments in the report about our
direct comparison, at least in Florida, with the ROV and the
acoustics and the distinct differences between the estimates
abundance, with the acoustics being far less, and so we think
that there’s some ways to improve that relationship, and 1 will
we”ll touch on that just a little bit later on, but recognizing
there 1s some differences In the sampling domain of these, and
the acoustics -- That estimate of density was diluted a bit by a
more expansive survey area, and, like 1 said, 1 think he’ll
touch on that a little bit later on.

This 1s a challenge that we really have to deal with when
thinking about acoustics, and so ways to iImprove this, and, of
course, there are possibilities of improving or changing survey
designs for particular areas, and we’re hoping to have
additional ground-truthing information, and then also relying on
acoustic modeling, where acoustic modeling informs us on what we
should expect an organism to look like acoustically.

This is the one where 1 think we really have an opportunity to
improve on In our region, because, for the most part, millions
of scatters, outside of just a very small body of work, are
really not well described, and so this offers opportunities,
like