Seagrass Non-Cryptic Fish Assemblage Across the Florida
Keys National Marine Sanctuary Seascape
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FISHSCAPE integrates
multiple approaches:

Foraging fishes and Predators/Prey assessment with
Baited Remote Underwater Video Stations-BRUVS




Non- cryptic Fish Community Assemblage With
Baited Remote Underwater Video Systems-
BRUVS

Objective:

To characterize fish assemblage patterns
across different seagrass habitats at three

distinct regions within the FKNMS,
examining how seascape variables influence
the non-cryptic fish assemblage.
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Methods- Baited Remote Underwater Video
Stations- BRUVS

 Non-invasive. Camera mounted on a frame with
a bait arm extending one meter from the camera

* The bait cage at the end contains standardized
bait to attract fish into the camera's field of view

Key advantages of BRUVS:

= Records species missed by visual
census/trawling (Mesopredators and Upper
predators)

 Captures rare species occurrences

 Documents natural behavior
» Allows abundance quantification




Baited Remote Underwater Video Stations
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102 BRUVS were deployed
In mornings in sites at
different seagrass continuity,
distances to shore and reefs.

« Units were placed at least
500 meters apart to ensure
iIndependent sampling

« Each frame recorded >170
minutes = > 290 hours.



MaxN (Cappo et al., 2003)

The maximum
number of
individuals of a
species visible in a
single video frame.

This conservative
measure avoids
double-counting
iIndividuals and
provides reliable
data for my
analyses.



Environmental and Seascape variables

& Temperature

. Turbidity (5
levels scale)




Turbidity

5-point qualitative scale based on water
color and visibility in the video frames.

5. Very
1. Very 2. Clear ~ 3.Moderate  , + .4 turbid
clear (deep (blue to turbidity {Green (intense
blue water blue-teal (blue- ety il reen
with water with green. [ g
excellent good Moderate el water
visibility) visibility) visibility) y with poor
visibility)
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Environmental and Seascape variables

Depth
Temperature

" Turbidity (5
| levels scale)

< J Gravity Index-
=» U| Fishing pressure




Gravity Index (Cinner et al., 2018)

Human interactions with a reef are a function of the population of a place divided by
the squared time it takes to travel to the reefs

Esri, NASA, NGA, USGS | FDEP, Esri, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA, USGS, EPA, NPS, USDA, USFWS




Environmental and Seascape variables

Distance to Shore

Temperature D Distance to reefs

Turbidity (5 levels ~ /| Reef connectivity (Buffers

| scale) \__/|of 100m, 250m , 500m)

Gravity Index-Fishing 097 Seagrass continuity
Fl“ pressure (Cinner et J (Florida’s Unified Reef
¥ YJal., 2018) ' 4 Map)
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Continuous/Discontinuos Seagrass

Florida's Unified Reef Map

with Web AppBuilder for ArcGIS
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Fish Assemblage Analysis

Boosted
Regression Multivariate Analysis (dbRDA)

Trees (BRT)

Diversity
Metrics

Alpha diversity
Distance-based Redundancy

Quantified relative influence e sl v B s

(%) for each predictor in

identify which factors drive

Species abundances and : :
regional differences

diversity

Species
accumulation
curves and richness

FIU estimation
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Results

Species Accumulation Curve: Observed vs Estimated Richness
Sampling completeness: 81.4% based on Chao estimator

* 95 Non-cryptic fish
_________________________________ species across
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e FKNMSSGagraSS
habitats

Species estimation
is 120 species

100 1

-?j Species Richness

3 Bootstrap (107.3)

.Eg = (Chao (117.9)

— == Jackknife 1 (119.7) H

é — JZEKK::[ZZ(HO.?} BRUVS + Vlsual
2 g o el Census (by FIU

Seagrass
Ecosystems
Research Lab) =
174 species
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Figure 1. Species accumulation curve
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Diversity Patterns by location

Species Richness

Species Richness by Region
Kruskal-Wallis: p < 0.007*"*

Shannon Index (H')

Shannon Diversity by Region
Kruskal-Wallis: p < 0.007***

%

Lower Keys Middle Keys UppeF Keys

Upper Keys show significantly lower
species richness (~9 species)
compared to Lower Keys and Middle
Keys (~12-13 species, p < 0.001)

Lower Keys Middle Keys UppEF Keys

Middle Keys exhibit the highest
diversity (~2.1 H') with significant
differences among regions (p < 0.001)




Top dominant species across regions

Abundance of Fish is Seagrass of FKNMS Speciesinabundance  INAAE

. Snapper- Highest

- B 1. Ocyurus chrysus abundance
/ I 2. Haemulon plumierii
80

I 3. Carangoides bartholomaei
I 4. Lagodon rhomboides 2. White Grunt
I 5. Caranx chrysos

S
g 0 6. Sparisoma aurofrenatum
3 W 7. Halichosres bivitatus
é I 8. Lufjanus synagris 3. Yellow Jack
3w " 9. Thallasoma bifasciatum
g - 10. Caranx ruber 4. Pinfish -
11. Calamus pennatula Dominant in Lower
2 R eys (~30%).

13, Lutianus analis

14, Aluterus schoepfii 5. Blue Runner

0 . .
r I“ Upper Keys Middle Keys Lower Keys 15. Halichoeres gam of
Others

Location




The Yellowtall
Snapper, our
most frequently

Frequency of Occurrence of Fish Species in FKNMS Seagrass
Top 10 Most Frequent Species (All Regions Combined)

Ocyurus chrysurus< * & 71.3% 0] b Se I’VG d
species, shows
Carangoides bartholomaei 66.3% h |g h occurrence

rath across all
o9.4% regions

Sphyraena barracuda

Haemulon plumierii 57.4%
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Other predators and rare species

« 7 Shark species: Bull shark, Nurse shark, Blacktip shark, Caribbean
Reef Shark, Great Hammerhead Shark, Bonnethead Shark, Tiger

Shark. -

Other Species: Cormorants, Turtles, Dolphins
Frequency of Occurrence of Shark Species in FKNMS Seagrass

Location . Upper Keys . Middle Keys . Lower Keys
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Boosted Regressions Trees results:

Variable Importance from 100-lteration Averaged BRT Models
Mean relative influence (%) across 100 independent model runs with relationship direction
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Boosted Regressions Trees results:

Response Variable

+ positive | — negative | o weak/non-linear | — negligible (<3%)
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Variable Importance from 100-lteration Averaged BRT Models

Mean relative influence (%) across 100 independent model runs with relationship direction
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Distance to shore relationships with the most

important species

Distance to shore Km
(18.8%)

Distance to shore Km
(22.3%)

Distance to shore Km
(66.9%)
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Boosted Regressions Trees results:

Variable Importance from 100-lteration Averaged BRT Models
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Boosted Regressions Trees results:

Variable Importance from 100-lteration Averaged BRT Models

Mean relative influence (%) across 100 independent model runs with relationship direction

+ positive | — negative | o weak/non-linear | — negligible (<3%)
Meso-Invertivores 2_0 1+2 1_4 1+9 2_0 2 1_0 1 E
Top Predators Z - 1_6 g g 4 1_0 1 f
Great Barracuda 8 Relative

Q
o) Influence
= (%)
©
>
[
c
o Yellowtail Snapper _ _ — — —
g
®  Total Abundance 1+4 2+9 2_1 1+6 1_2 2 i 1 l

Simpson Diversity 1+8 f 1+8 1_2 f 27 1+3 2 l

Species Richness 1_6 - 1_,_0 2 E 12 2 1 E

& & & & o+ o & Y &
o N o & o P &> 2
Q,\ Q Q)Q < & O & '\-.\0 N
& <F 2 \3 3 o ~s <& K
‘30 -*‘0‘\‘:\ e‘o {'S!\ e ‘?}@ ‘:Oo ‘:0
"
o & @0" ) G@Q & N
& o ¢ * &
. (&) =)

&
[y
Flu Environmental Predictor




Distance to reef the most important for White Grunt

Distance to Reef m
(28.5%)

Mesopredators as trophic links among tropical habitats
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Distance-based Redundancy Analysis (dbRDA)

Transform: Fourth root
Resemblance: $17 Bray-Curtis similarity
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Take home message:

1. Seagrass habitats across FKNMS support 95 non-cryptic
fish species (~174 including cryptic with visual census)

High diversity!
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2. Distance to shore influence

-~

White Grunt (Haemulon plumierii)
Family Haemulidae.

It is a nocturnal forager on benthic
invertebrates and fish occupying reef
h_alcrwllttats during the day and seagrass at
night.

This species holds economic importance.

mesopredators abundance

t

"
i
2 4
51§ i
i Lk ’

; i .
- L A ‘,'cfl

Yellowtail Snapper (Ocyurus chrysurus)
Family Lutjanidae
It exhibits a more mobile feeding strategy

Considered an economically valuable
species.
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