Fisheries Science with a SMILE
Size Matters: Innovatlve Length Estimates
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Reef Environmental Education Foundation

* International conservation organization that organizes and manages
the largest marine life sightings database

* Recreational divers underutilized source of data collection
* Valuable to fill data gaps in fisheries
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REEF Volunteer Fish Survey Project

- Roving diver surveys assess relative abundance and diversity
- Divers trained in fish ID record all fish through the duration of their dive

- Database reports novice and expert surveys

REEF BY THE NUMBERS: 2024
17,000+

i kieeod 2 9,000+
REEF members worldwide
' snorkelers have conducted endangered Nassau Grouper

ot least one REEF survey estimated at Litthe Cayman

Spawning aggragation in

o January 2024
’l O - 6 O O 4 scientific papers published with REEF
- data to date; including a recent study
marine Me surveys
. submitted in 2024 ‘ s

Hammerhead Sharks
X~ ., 150+
/ o = education programs in
=2 305,129 ool 1,527 Qe
& &

surveys 1o date; the world's largest - imvasive Fonfish cotected during people
@ o Floriia Keys Lionfish Derby & Festival

marine life sightings database!
In August 2024



REEF
REEF Data

 Relative abundance and diversity of all fishes reported

* Density — measure of how many individuals reported on a scale of 1-4
(single -> abundant)

= (nS*1)+(NF*2)+(nM*3)+(nA*4) 'ﬂ %’3
Total # of Surveys,peies i &\

Total # of Surveys = ~

* Abundance score — metric of sighting frequency and density

* Sighting Frequency — measure of how often
species is observed
= # surveys report ¢, es

* Reports identify novice through expert surveyors; dive metadata



SAFMC Citizen Science Research Priorities
& Project Selection

Meets a CitSci
research priority

Works well with a
citizen science
approach

Formation of

diverse design team

Helps address a
data gap or
deficiency

Resources available
to support

Clearly identifies how
data could be used for
assessment or
management

Topic Data Needed

Age Sampling Otolith & fin clip (future) collection

Length, depth, quantity, discard

Discard .

Inf i reason, devices used, terminal gear,
disposition

Genetic Sampling Fin clips

Fishing GPS location and details of fishing-
Infrastructure refated infrastructure

Historical Fishing
Photos

Fishery Oral

Hi jes & Mhermen:;;giv:s. digitized
Historic Logbooks

Oceanographic &
Environmental
Conditions
Shifting, Rare or
L Limited P’c)‘;:'ob'.-(;r:ahxon::f‘ data hf':lmdt:(

I y encounter species; eng

info for data limited species
Observations

Digitized images

mental data including
ture and weather

Observations in Spedies, length, depth,
Managed Areas photos, effort, ed

Movement & Species, location, length, tag details,
Migration supporting existing tagging programs

Shark & Mammal Observations of depredation,
Depredation location, species, photo, DNA swab

Habitat
Characterization

Photos, videos - focused on EFH

Potential Outcome
Characterize the age of catches

Characterize the size of discards,
Improved discard removal estimates

Stock identificatio
Ageing (stll develop

Baseline for fishing-related
infrastructure, help better define
communities for social analysis

Species and length ¢
improved his! al information

Iimproved understanding of changes
in fishery over time

Database of climate and changing
conditions, 'l'.!'4'ry patterns

Baseline for species shift, increased
Information for data limited species

Movement and migratory patterns

Document depredation observations

Ground truth bathymetry data




SMILE - Size Matters: Innovative Length Estimates

* Professional length estimation methods can be
size and species restricted; resource limited

* SMILE collects fish length measurements with
an in-situ tool used by citizen scientists

* Goal:
* Complement existing REEF fish surveys

* Improve future stock assessments for data-
limited species, and inform management &
conservation efforts




“Fish Sense Lite” (FSL) Camera

Laser-Mounted Olympus TG6 Cameras

Laser

Mount

Detachable,
wide angle lens

BACKSCATTER
UNDERWATER VIDEO & PHOTO &



Methods — Data Collection

* Location: Florida Keys

* FSL camera used by citizen scientist divers to
collect images with laser on lateral side of 11
target spp.

* Stereovideo camera used by staff to compare with
FSL cameras

* Paired Dives (i.e. same fish, both systems)
* Roving
* 30m Belt Transects




Collaboration

Stakeholder panel advises on methods (e.g.,
site, species selections) and end data usage

v ~y o IR W Y
PR AR AT

Alligator Reef

Proposed expansion of an existing zone from 0.32
square miles to 0.52 square miles to include deep reef

habitat at the 90-foot depth contour. Additionally, in

order to provide consistency of regulations and

promote compliance, the exception for catch and
release fishing would be eliminated here, as well as at

Conch Reef, Sombrero Key and Sand Key.
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_ REEF
Methods — FSL Data Processing

Single-laser method relies on depth-of-field, Al workflow to I.D.
head/tail, and raw image file to compute fish length

12
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Methods — FSL Data Processing

Single-laser method relies on depth-of-field, Al workflow to I.D.
head/tail, and raw image file to compute fish length
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Methods — Stereovideo Data Processing

SeaGlIS Event Measure Software

.
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REEF
Metadata Availability

Length (mm, FL)

Date/Time

Location (Site Name; Lat/Long)

GPS tracks

Bottom Time

Camera number

Dive Conditions (temperature, depth, visibility, diver name)



Camera Type

Reef | Species

=94, p-value =0.481

94, df
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Preliminary Results - Length Distribution x Species

Camera Type
Kruskal Wallis p=0.481 B Kruskal Wallis p=0.416
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Preliminary Results — Length Regression x
Camera System

w
o
o

N
o
o

P
E
£

~—

e
rer)
(o))
{ =
Q

-l

4
S
O

(18

>

(/)

250 300 350
FSL Fork Length (mm)




Preliminary Results — REEF

Known Objects
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Camera Type

Kruskal-Wallis chi-squared = 4.4351, df = 3, p-value =0.2181 19



Laser Development

e Dual (parallel) or single encased laser
e Rechargeable battery

e More robust mount, eventually
adaptable to other camera models

BACKSCATTER
UNDERWATER VIDEO & PHOTO
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Citizen Science Participation

¢ 46 different volunteers; 295 total dives in Keys; 7 REEF Survey Trips

e Local dive operators partnership

e Formal survey to examine motivators & barriers to participation; camera
performance & use

® Assess demographics for target audience

What type of training would you prefer

What would be your level of interest in
using the camera as part of this project?

to learn the skills to participate in the
project?

How easy was it to perform both a REEF
survey and use the camera for the
SMILE project at the same time?

If you participate in marine species
monitoring, how much of an impact do
you believe your contribution would
have on fisheries management?

What would most motivate you to
participate in the project? o




Citizen Scientist Participation

* Volunteers perform Al training tasks through label studio
* |dentify laser location and fish species




Collaboration

* Data application and management platform
* Data visualization
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Summary

* Camera systems are comparable to each other to generate lengths
» Stereovideo tends to measure larger than Fish Sense Lite

e Troubleshooting hardware/software challenges

e Positive citizen scientist response —
e Publicly available data, akin to REEF’s VFSP l{ o g prn
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THANK
YOU!
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The SMILE Project: Size Matters,
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Innovative Length stimates

&t ‘(‘r&
80% IS

Nt
o e
We are data limied for 80% of fish

stocks in South Atlantic and Guif
of Mexico federal wisters *

Length data provide key Insight
in%o the status of fish

With the SMILE progect, citizen

sclence divers pholograph key
pocies like Black Grouper with
aser mounted comeras

Photos are
| s | analyzed to
[T | genedate a length

estimate without

Questions
for me?



Questions

- Methodology:

- Informative for size data needed for stock assessments and/or management?
« Suggestions/concerns, to boost confidence in this data source

- Repeat sightings of fish?

- Data suggestions:
- Species selection?
- What data sources are most useful for assessors and managers?

- Data provision:
- Data accessibility preferences?
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