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[ Introduction J

- Climate change threatens coral reef ecosystems,
shifting reefs from growth to erosion and reducing
biodiversity.*

In 2023, a record-breaking marine heatwave occurred in

the Florida Keys.? . i _
+ This study investigates the impacts of the heatwave and gty QA @ Mid-channel

reef spatial variation on fish trophic dynamics, providing | 9 Offshore

Figure 1. Map of 15 reef sites across a coral reef habitat gradient ranging from shallow,

|nS|g ht |ntO reef commun |ty res pOnse tO g IObaI Change _ nearshore patch reefs with high rugosity and coral cover to deeper, offshore shelf-edge with |

low rugosity and hard coral cover. Imagery from Google Earth.
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[ Methods }

 Diver video surveys along a 50-meter transect.
* Video data analyzed to tally abundances of each species.
» FishBase used for trophic positions and Common Iengths

d { Hypotheses & Predictions J

~ « Year influences reef fish biomass across trophic groups.
I » Reef fish biomass and diversity will differ across years,
with a decrease in 2023 during the marine heatwave. P
— Size Class (SL)
* Region influences reef fish diversity and biomass across i
2

g trophic groups. 200 om
l » Reef fish diversity and biomass will differ among

FG3 Predator
(TP > 4)

FG2 Omnivore
(TP = 3-4)

Trophic Position

regions, with nearshore reefs supporting higher _
diversity and greater biomass than mid-channel and Ry

Table 1. Size class and trophic positions from FishBase used to Figure 2. Photograph of a diver
group fish species into nine functional trophic groups. conducting a fish survey.

offshore reefs due to higher coral cover and rugosity.

B, — | .\‘
1.9 @ |
+0 Functional Group l
- . 0
- Functional Group Bl Fos Large |
s . FG3 Large ;:5 30 FG3 Medium
| 900 _ - FG3 Small
¢ S | FG3 Medium 7 u 08 Region
E,, FG3 Small g FG2 Largle E MNearshore
% 600 . FG2 LElI'gE EE 20 FG2 Medium o o -+ Mid-channel
E FG2 Medium S FG2 Small | Offehore
0 FG2 Small = B o1 Large |
|
300 . FG1 Large 10 FG1 Medium 0.5 X
- FG1 Small /
FG1 Medium ma Rugosity 1
) FG1 Small ) y <2, #,f’f
2022 2023 2024 2025 Nearshore Mid-channel Offshore
Yeal' Region 0.5 0.0 DA 0.2 1.0
Figure 3. Stacked line chart of mean fish functional group biomass Figure 4. Stacked bar graph of mean fish functional group biomass Figure 5. Redundancy analysis showing the relationship between
(kg) by year. Total biomass differed significantly by year (mixed- (kg) by region. Total biomass differed significantly among regions reef fish biomass and environmental variables. Arrows indicate
model ANOVA, p = 0.0321) (Tukey’'s HSD, 2023 ~< 2022 = 2024 ~<  (mixed-model ANOVA, p < 0.001) (Tukey's HSD, mid-channel < significant environmental predictors (RDA, p = 0.001).
2025). offshore < nearshore).

{Conclusion & Future Directions}

e Blomass Is a more sensitive
indicator than diversity.

Hypothesis & Predictions
» Region influences reef fish 8'°C
and &"N variability.

* Nearshore reefs will exhibit
broader 0'°C and 0'°N ranges,
reflecting the use of diverse
carbon sources and a complex
trophic structure.

! * Regional differences influence fish
trophic dynamics more than yearly
i differences.
* Fish in higher trophic positions may
be more vulnerable to global

change. rimary » Offshore reefs will have narrower |
" " . proaucers +
» Stable isotope analyses will build on _ i £\ detritus ranges, reflecting a reliance on
these findings to uncover the fewer resources and a
mechanisms driving regional trophic Lower 57°C Higher compressed trophic structure.
dﬂ_- Figure 6. Diagram of collected samples and predicted variations in 8'°C and
lrerences. &N values. Modified after Bocherens (2009).3
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