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Abstract 

Shark depredation on target species in US Atlantic recreational fisheries is a growing source of human-wildlife conflict. Efforts 

to mitigate this conflict require an understanding of how its three principal components—anglers, fisheries, and sharks—have 

evolved over time. Through a historical perspective, we offer a conceptual framework that characterizes the dynamics of these 

components in the context of complex management systems for the affec ted fisheries. Specific ally, we inte grated observations 

of shark depredation from the published literature, angler surveys, and social media content to provide a comprehensive 

overview of the breadth of shark depredation in recreational fisheries in US Atlantic waters from Maine to Texas, and the US 

Caribbean. This exercise revealed that shark depredation is widespread, with 207 unique target-depredator connections (at 

least 51 target species impacted by 22 shark depredators). The most prevalent shark depredators included both authorized 

species that may be harvested (e.g. bull sharks Carcharhinus leucas ) and prohibited species that may not (e.g. sandbar sharks 

C. plumbeus ). This broad characterization further clarifies the actors (anglers, fisheries, sharks, and managers) that should be 

considered in ongoing efforts to establish valid shark depredation solutions, evaluates mitigation options given US regulatory 

constraints, and identifies priorities for future research. 
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dation and complaints to fisheries management bodies concern- 

ing economic losses from shark depredation (NMFS 2022 ). This ac- 

tivity has fueled scientific interest in the characterization and po- 

tential mitigation of shark depredation, with particular emphasis 

on recreational fisheries off the southeastern USA (Casselberry et 

al. 2022 , Prasky et al. 2023 , McCallister et al. 2025 ). However, data 

regarding the magnitude and trends of shark depredation, the 

species involved, and effective mitigation solutions remain limited 

(Tixier et al. 2021 , Mitchell et al. 2023 ). 

Overlap 

At its essence, shark depredation is the result of human-wildlife 

overlap; in this case, spatially and temporally dynamic overlap 
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Introduction 

Human-wildlife conflict, or direct interactions between humans

and wildlife resulting in adverse outcomes, is accelerating given

lifting baselines (Drymon et al. 2024 ), expanded spatial and tem-

poral overlap between humans and wildlife (Abrahms 2021 ), and

the combined effects of environmental variability and long-term

change (Abrahms et al. 2023 ). Arguably, the human-wildlife con-

flict that has recently received the most attention in the marine

environment is shark depredation (Mitchell et al. 2023 ), defined

as the partial or complete removal of a captured species by a

shark. While shark depredation has impacted recreational anglers

for generations (Hemingway 1935 ), US anglers have been con-

tributing increasingly frequent anecdotal reports of shark depre-
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etween recreational anglers and sharks competing for a shared

esource. Navigating the challenges associated with recent in-

reases in shark depredation (real or perceived) requires a broader

nderstanding of how this overlap has evolved over time (Dry-

on et al. 2024 ). Therefore, we present a conceptual model incor-

orating historical information to broadly characterize a century

f overlap between US Atlantic recreational anglers, target fish-

ry species, and sharks. This framework provides insights into the

igh-level drivers of this human-wildlife conflict and informs po-

ential paths to mitigation while acknowledging the inherent in-

ricacies and realities of US fisheries management. We then intro-

uce a compilation of recent shark depredation observations to

emonstrate the breadth and complexity of its impacts and af-

ected fisheries. Together, these elements clarify which species,

isheries, and management entities should be engaged as we col-

ectively work toward data-informed solutions. 

aseline overlap (1925–1950) 

hark depredation in US Atlantic recreational fisheries has been

ecried by anglers for more than a century. In the early 1930s,

rnest Hemingway documented some of the earliest instances of

epredation by sharks (Drymon et al. 2024 ). By 1940, global ten-

ions were mounting prior to the start of World War II, when Ger-

an U-boats halted trans-Atlantic shipments of cod liver oil to the

SA. The sudden need to find a suitable substitute for the vita-

ins contained in cod liver oil sustained an emerging shark fish-

ry in Port Salerno, Florida. A description of this fishery concludes,

Thus the shark, a pest and menace to Florida fishermen and sport

overs, the scourge of Florida waters, is being transformed into one

f the most valuable creatures of the sea” (Rusoff 1939 ). This pe-

iod is a reasonable representation of the initial overlap between

nglers, fisheries, and sharks in a relatively untouched ecosystem

 Fig. 1 a). 

ncreased overlap and shifting baselines 

1951–1975) 

y the late 1940s, the widespread availability of synthetically pro-

uced vitamins rendered US shark fisheries obsolete, and in July

950, the Port Salerno shark processing plant was closed. While

S commercial shark fisheries dwindled, commercial fisheries for

ther species (e.g. red snapper Lutjanus campechanus ) rapidly ex-

anded (Hood et al. 2007 ). At the same time, recreational fish-

ng became more available to the masses, fueled by increased

eisure time as well as technological advancements in fiberglass

oats and outboard motors. Recreational fishing for sharks flour-

shed, which led to the birth of the National Marine Fisheries

ervice Cooperative Shark Tagging Program in 1962 (Kohler and

urner 2019 ). In February 1974, Peter Benchley published the

ovel “Jaws,” which remained on the best-seller list for the rest

f the year before being released as the first-ever summer block-

uster during 1975. It would be difficult to overstate the impact

f “Jaws” on the public’s perception of sharks, a concept coined

the Jaws Effect” (Neff and Hueter 2013 ). Increases in the number

f anglers coupled with decreases in target fish species likely con-

entrated overlap of fish and anglers with sharks during this pe-

iod, increasing the potential for depredation ( Fig. 1 b). 
Reduced overlap and (further) shifting 

baselines (1976–2000) 

In 1976, the Magnuson-Stevens Fishery Conservation and Manage-

ment Act was passed (16 U.S.C. 1801–1882, 90 Stat. 331). This Act,

and its subsequent amendments, dictate how management agen-

cies must respond once US fish stocks are determined to be over-

fished or experiencing overfishing. After the passage of this hall-

mark legislation, commercial shark fisheries were explored as an

underutilized resource (Otwell 1985 et al. 1985 ), and public inter-

est in recreational shark fishing continued to grow (Cook 1987 ). Ex-

panding trade relations with China during this period also offer ed

massive new markets for US seafood exports, including shark fins

(Dent and Clarke 2015 ). Consequently, commercial shark landings

escalated by an order of magnitude, from 135 tons in 1979 to 7172

tons in 1989 (Castro 2016 ), yet it wasn’t until 1993 that the first fish-

ery management plan for US Atlantic sharks was enacted (NMFS

1993 ). By then, most primary targets of commercial shark fisheries

(e.g. sandbar shark Carcharhinus plumbeus , dusky shark C. obscu-
rus ) were overfished. At the same time, public interest in sharks

heightened in the 1990s, marked by a change in perception from

fear to curiosity (O’Bryhim and Parsons 2015 , Castro 2016 ). Angler

populations continued to increase, target fishery species contin-

ued to decrease, and shark populations decreased. Thus, during

this period, overlap between these three groups was likely at an

all-time low ( Fig. 1 c). 

Greatest overlap and lifting baselines 

(2001–2025) 

The new millennium ushered in the birth of the modern shark

conservation movement, characterized by the public’s growing

understanding of the importance of sharks to marine ecosys-

tems (Simpfendorfer et al. 2011 ). During this time, management

restrictions led to decreases in US commercial shark landings

while recreational fishing effort continued to intensify. Concur-

rently, many studies noted the prevalence of positive attitudes

from the general public toward sharks (e.g. Friedrich et al. 2014 ).

Yet, a growing body of recreational anglers were expressing con-

cerns that proliferating shark populations were causing increases

in depredation. Collectively, these anglers were vocalizing a shift

in attitude from “sharks threaten our safety” in the 1980s to

“sharks thr eaten our recreational fishing opportunities” (Drymon

and Scyphers 2017 ). This led recreational anglers to associate ris-

ing depredation with management measures that protect sharks

(Prasky et al. 2023 ). These frustrations are presently reflected in

the SHARKED Act, legislation introduced into the US Congress

( 2025 ) to “…address problems posed by increased depredation…”

(H.R. 207–119th Congress). Today, there are more anglers than

ever before (NASEM 2021 , MRIP 2023 , Hyman et al. 2025 ), shark

populations are rebuilding following three decades of manage-

ment (Peterson et al. 2017 , Pacoureau et al. 2023 ), and many tar-

get fishery species are recovering from overfishing (NMFS 2023a ).

Thus, overlap between these three groups is likely at an all-time

high ( Fig. 1 d). 

Compiling observations 

Given the dynamic relationships between the three groups (an-

glers, fisheries, and sharks) involved in shark depredation in
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Figure 1 Timeline of anglers, fisheries, and sharks overlap from 1925–2025. General population trajectories are illustrated with light gray arrows, and 

Venn diagram overlap is shown in red. 
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recent decades, we compiled shark depredation information from

the US Atlantic region (Maine to Texas, including the US Caribbean)

to better understand the interactions between key depredator

species and affec ted tar ge t fishery species. Specific ally, we inte-

grated observations of shark depredation from the published lit-

erature, angler surveys, and social media content. The aim was

not to quantify the frequency of depredation in each fishery, but

rather to identify as many unique, species-level target-depredator

combinations as possible. In instances where species identifica-

tion could not be unequivocally confirmed (e.g. social media im-

ages or anecdotal reports), we included novel species based on

the collective observations of the authors. This liberal approach is

likely to better embrace local ecological knowledge from anglers

and capture the maximum potential breadth of interactions. 
Shark depredation is complicated 

The resulting matrix revealed 207 unique target-depredator con-

nections, involving 51 target species impacted by 22 shark

depredators ( Figs 2 and 3 , Supplemental Table 1 ). Collectively,

these interactions include sharks that are federally prohibited (8

of 22 species) and target species that are managed by multiple

state and federal agencies, interstate commissions, and regional

fishery management councils, underscoring the regulatory com-

plexity associated with depredation across jurisdictions. 

Pairwise Jaccard similarity indices were calculated using the

vegan package (Oksanen et al. 2025 ) in R (R Core Team 2025 )

to quantify overlap in depredation interactions, with similarity

values reflecting the proportion of shared depredator species

https://academic.oup.com/icesjms/article-lookup/doi/10.1093/icesjms/fsag060#supplementary-data
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Figure 2 Pairwise Jaccard similarity indices (color) representing overlap in depredation interactions among US Atlantic recreational fishery target 

species based on shared shark depredator taxa. Target species are ordered by hierarchical agglomerative clustering (average linkage), with the 

corresponding dendrogram shown above the heatmap. Cluster structure is indicated by gaps between row and column grid cells and by labels (A–H) 

along the y-axis. Shark species color indicates federally prohibited shark species (red) and nonfederally prohibited species (blue). 
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mong targets ( Fig. 2 ) or shared target species among depreda-

ors ( Fig. 3 ). Hierarchical agglomerative clustering using average

inkage was applied to Jaccard dissimilarity (1 − similarity) ma-

rices to identify structure in depredation interaction patterns.

lustering solutions were evaluated across a range of candidate

luster numbers ( k = 2–10) using silhouette analysis. For each

 , silhouette widths were calculated to assess how closely each

pecies resembled others within its assigned cluster relative to

eighboring clusters. The optimal number of clusters was selected

s the value of k that maximized the average silhouette width,
providing a data-driven criterion that balances high within-cluster

similarity and strong separation among clusters. 

From a management perspective, these clusters highlight the

multifaceted nature of shark depredation, as they group species

spanning distinct habitats (e.g. coastal vs. pelagic), geographies

(e.g. northeast USA vs. southeast USA), life-history strategies, and

fishery contexts. Importantly, clusters often included species man-

aged under differ ent r e gulatory frameworks, demonstrating that

depredation dynamics transcend traditional management bound-

aries. This framework provides a basis for evaluating depredation
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Figure 3 Pairwise Jaccard similarity indices (color) representing overlap in depredation interactions among shark depredator taxa across US Atlantic 

recreational fishery target species. Depredators are ordered by hierarchical agglomerative clustering (average linkage), with the corresponding 

dendrogram shown above the heatmap. Cluster structure is indicated by gaps between row and column grid cells and by labels (A–F) along the y-axis. 

Shark species color indicates federally prohibited shark species (red) and nonfederally prohibited species (blue). 
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impacts across management jurisdictions and conservation cat-

egories, including federally prohibited and nonprohibited shark

species. 

We further visualized depredation interactions as a directed

network using the igraph (Csárdi and Nepusz 2006 ) and ggraph
(Pedersen 2025 ) packages in R, in which target species and

depredators are represented as two sets of nodes, and directed

edges indicate depredation from predator to prey ( Fig. 4 ). The bi-

partite network layout presented a two-column format that min-

imized edge crossings by ordering interacting species closer to-

gether. Node sizes were scaled according to the number of unique

interactions associated with each species. 

The network analysis further demonstrated the complex-

ity of shark depredation by revealing dense, interconnected

relationships among multiple depredators and target species
across diverse habitats, fisheries, and biological assemblages. The

two most commonly implicated sharks include a nonprohibited

species (bull shark Carcharhinus leucas, Fig. 5 a) and a prohibited

species (sandbar shark , Fig. 5 b), highlighting the management

challenges associated with depredation across species with differ-

ing regulatory status. 

The fisheries management entities affec ted by depr edation

include every federal, regional, and state fishery management

agency and organization from Maine to Texas and the US

Caribbean. Apart from spiny dogfish ( Squalus acanthias ), all the

shark species implicated as depredators are managed by the Na-

tional Marine Fisheries Service Atlantic Highly Migratory Species

Management Division in federal waters. In state waters, the impli-

cated shark species are managed jointly by regional fishery man-

agement commissions and/or individual states. Collectively, these
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Figure 4 Bipartite network of species depredation interactions and management status in US Atlantic recreational fisheries. Edges (lines) represent 

documented depredation interactions between nodes (circles) with shark depredator taxa (left) connected to recreational fishery target species (right). 

Node size is proportional to the total number of depredation interactions for each species. Node fill color denotes the primary federal and regional 

management authorities responsible for each species, while node outline color indicates federally prohibited shark species (red) and nonfederally 

prohibited species (blue). Management authorities include the Atlantic States Marine Fisheries Commission (ASMFC), Atlantic Highly Migratory Species 

(HMS) Management Division, Caribbean Fisheries Management Council (CFMC), Florida Fish and Wildlife Conservation Commission (FWC), Gulf Fishery 

Management Council (GFMC), Gulf States Marine Fisheries Commission (GSMFC), Mid-Atlantic Fishery Management Council (MAFMC), New England 

Fishery Management Council (NEFMC), and South Atlantic Fishery Management Council (SAFMC). 
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Figure 5 Force-directed network of bull shark (a) and sandbar shark (b) depredation interactions and species management status in US Atlantic 

recreational fisheries. Edges (lines) represent documented depredation interactions between shark depredator taxa and recreational fishery target 

species. Node (circle) size is proportional to the total number of depredation interactions for each species. Node fill color denotes the primary federal 

and regional management authorities responsible for each species, while node outline color indicates federally prohibited shark species (red) and 

nonfederally prohibited species (blue). Management authorities include the Atlantic States Marine Fisheries Commission (ASMFC), Atlantic Highly 

Migratory Species (HMS) Management Division, Caribbean Fisheries Management Council (CFMC), Florida Fish and Wildlife Conservation Commission 

(FWC), Gulf Fishery Management Council (GFMC), Gulf States Marine Fisheries Commission (GSMFC), Mid-Atlantic Fishery Management Council (MAFMC), 

New England Fishery Management Council (NEFMC), and South Atlantic Fishery Management Council (SAFMC). 
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federal, regional, and state fisheries managers must be aware

of potential cryptic mortality impacts of shark depredation. In

essence, depredated fishes are dead discards that are not well

documented in fishery-dependent data collection efforts. In as-

sessments where depredation rate data are incorporated, the im-

pact can be substantial. For instance, accounting for sperm whale

( Physeter macrocephalus ) depredation in the stock assessment

for Alaska sablefish ( Anoplopoma fimbria ) resulted in a 3% higher

quota recommendation (Hanselman et al. 2018 ). 

Looking toward the future 

There are no “silver bullet” shark depredation solutions that will

work across all the fishery scenarios identified in our analysis. Ide-

ally, any approach should simultaneously maximize access to tar-

get fishery species while minimizing shark interactions. Yet, in re-

ality, potentially available mitigation options may only marginally

reduce conflict, not eliminate it. Depredation mitigation options

currently include three primary mechanisms: (1) using techni-
cal/physical deterrents, (2) modifying fishing behaviors, or (3) reduc-
ing shark populations (Tixier et al. 2021 , Mitchell et al. 2023 , Cassel-

berry et al. 2024 ). Increasingly, researchers are testing the efficacy

of technical/physical deterrents with promising results. For exam-

ple, the RPELX has been shown to reduce shark depredation by

63% in the Cocos-Keeling Islands off the coast of Australia (Mitchell

et al. 2026 ). Further testing of depredation deterrents should fol-

low established best practices (e.g. Mitchell et al. 2023 ) while in-

volving anglers in development and field-testing processes. In

addition to technical/physical deterrents, modifications to fish-

ing behaviors such as changing locations and using electric reels

are likely to reduce depredation. While some anglers are adopt-

ing these approaches (e.g. Mitchell et al. 2024 ), others have indi-

cated that they have not changed the way they fish because of

depredation (Prasky et al. 2023 ). Shark population reduction, ei-
ther through targeted removal or optimizing sustainable harvest

of sharks, is often proposed by anglers as the preferred mitiga-

tion option (Casselberry et al. 2022 ). Killing prohibited species

(e.g. sandbar shark) is illegal, while targeted removal of autho-

rized species (e.g. bull shark) without widely marketable products

is wasteful and inconsistent with US fisheries law. Recently, exist-

ing shark quotas in the US Atlantic have been largely untapped

(NMFS 2023b ). Optimizing the sustainable harvest of these species

will require exploring new domestic markets for shark products,

as well as reducing market constraints, including restrictions and

regulatory burdens for exporting sustainably managed resources.

For recreational anglers, an approach that loosens recreational

shark retention regulations while keeping within scientifically sup-

ported catch limits may be justified for certain shark species. How-

ever, more stock assessments and enhanced population moni-

toring are required to better identify these limits, especially for

the species more frequently involved in depredation. Continued

depredation mitigation research, along with enhanced and con-

tinuous dialogue with affec ted fishery participants and relevant

managers, is paramount to identifying optimal solutions. 

Conclusions 

Our analysis identifies the specific complexities (anglers, fisheries,

and sharks) and long-term drivers of shark depredation in US At-

lantic recreational fisheries. The results clarify the actors affected

by shark depredation, thus facilitating future action by scientists,

anglers, and fishery managers, who should work collectively and

collaboratively to develop options to mitigate depredation. Fur-

ther efforts to pair magnitude and trend data with the linkages

we have identified will help hone depredation mitigation effort s to

maximize their impact. We recommend prioritizing research on ef-

fective, feasible depredation deterrents, which allow coexistence

between anglers, target fishery species, and shark populations.
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orking closely with affec ted anglers to increase buy-in will im-

rove the likelihood of adopting novel technical solutions, such

s deterrents. As a secondary management intervention, we rec-

mmend that federal, regional, and state fishery managers collab-

rate to better optimize the sustainable harvest of sharks under

xisting legal and regulatory limits. 

cknowledgments 

pecial thanks to the scores of anglers who have shared depre-

ation observations and frustrations with us; they are critical

artners as we work toward managing this conflict. We thank

he reviewers for their helpful suggestions that improved this

anuscript. Thank you to Danielle McAree for designing Fig. 1 . The

cientific results and conclusions, as well as any views or opinions

xpressed herein, are those of the authors and do not necessarily

eflect those of their institution(s). 

uthor contributions 

arcus Drymon (Conceptualization [equal], Data curation [equal],

ormal Analysis [equal], Methodology [equal], Writing—original

raft [equal], Writing—review & editing [equal]), Tobey H. Cur-

is (Conceptualization [equal], Data curation [equal], Investigation

equal], Methodology [equal], Resources [equal], Writing – original

raft [equal], Writing—review & editing [equal]), Matthew Ajemian

Investigation [equal], Writing—review & editing [equal]), Kesley

anks (Investigation [equal], Writing—review & editing [equal]),

race Casselberry (Investigation [equal], Writing—review & edit-

ng [equal]), Daniel M Coffey (Investigation [equal], Visualization

equal], Writing – original draft [equal], Writing—review & edit-

ng [equal]), Paula Dominguez (Investigation [equal], Writing—

eview & editing [equal]), Amanda E Jargowsky (Investigation

equal], Writing—original draft [equal], Writing—review & editing

equal]), Kyle D King (Investigation [equal], Writing—review & edit-

ng [equal]), Jeff Kneebone (Investigation [equal], Writing—review

 editing [equal]), Michael McCallister (Investigation [equal], Writ-

ng – review & editing [equal]), Evan Prasky (Investigation [equal],

riting—review & editing [equal]). 

upplementary material 
upplementary material is available at ICES Journal of Marine
cience online. 

onflicts of interest 

one declared. 

unding 

one declared. 

ata availability 

ll depredation interaction data used in this manuscript are avail-

ble in the online Supplemental Table 1 . 
References 

Abrahms B . Human–wildlife conflict under climate change. Sci-
ence 2021; 373 :484–5. https://doi.org/10.1126/science.abj421

6 

Abrahms B , Carter NH, TJ C-W et al. Climate change as a

global amplifier of human–wildlife conflict. Nat Clim Change
2023; 13 :224–34. https://doi.org/10.1038/s41558- 023- 01608- 5 

Casselberry GA , Markowitz EM, Alves K et al. When fishing bites:

understanding angler responses to shark depredation. Fish
Res 2022; 246 :106174. https://doi.org/10.1016/j.fishres.2021.1

06174 

Casselberry GA , Skomal GB, Griffin LP et al. Depredation rates and

spatial overlap between Great Hammerheads and Tarpon in a

recreational fishing hot spot. Mar Coast Fish . 2024; 16 , e210277.

https://doi.org/10.1002/mcf2.10277 

Castro JI . The origins and rise of shark biology in the 20th century.

Mar Fish Rev 2016; 78 :1–14. 

Cook SF . Sharks: an inquiry into biology, behavior, fisheries, and

use. Oreg State Univ Ext Serv Conf Proc 1987;1–240. 

Core Team R . R: a language and environment for statistical comput-
ing . version 4.5.2. Vienna, Austria: R Foundation for Statistical

Computing, 2025. 

Csárdi G , Nepusz T. The igraph software package for complex net-

work research. InterJournal, Complex Systems 2006 ;1695. http

s://igraph.org 

Dent F , Clarke S. State of the global market for shark products. FAO
Fisheries and Aquaculture Technical Paper , 2015;590. 

Drymon JM , Jargowsky AE, Prasky EG et al. Depredation: an old

conflict with the sea. Fish Fish 2024; 25 :806–10. https://doi.org/

10.1111/faf.12846 

Drymon JM , Scyphers SB. Attitudes and perceptions influence

recreational angler support for shark conservation and fish-

eries sustainability. Mar Policy 2017; 81 :153–9. https://doi.org/

10.1016/j.marpol.2017.03.001 

Friedrich LA , Jefferson R, Glegg G. Public perceptions of

sharks: gathering support for shark conservation. Mar Policy
2014; 47 :1–7. https://doi.org/10.1016/j.marpol.2014.02.003 

Hanselman DH , Pyper BJ, Peterson MJ. Sperm whale depreda-

tion on longline surveys and implications for the assessment of

Alaska sablefish. Fish Res 2018; 200 :75–83. https://doi.org/10.1

016/j.fishres.2017.12.017 

Hemingway E . He who gets slap happy. Esquire 1935; 3 :36–8. 

Hood PB , Strelcheck AJ, Steele PH. A history of red snapper man-

agement in the Gulf of Mexico. Am Fish Soc Symp 2007; 60 :241–

56. 

Hyman AC , Ramsay C, Cross TA et al. Leveraging statistical

models to improve pre-season forecasting and in-season

management of a recreational fishery. North Am Jour Fish
Manag 2025:1–14. 

Kohler NE , Turner PA. Distributions and movements of Atlantic

shark species: a 52-year retrospective atlas of mark and recap-

ture data. Mar Fish Rev , 2019; 81 :1–96. 

Marine Recreational Information Program (MRIP) . Marine recre-
ational information program survey design and statistical meth-
ods for estimation of recreational fisheries catch and effort , Sil-

ver Spring, MD: National Marine Fisheries Service Office of Sci-

ence and Technology. Technical report, 2023 

McCallister MP , Brewster L, Dean C et al. A multifaceted citizen-

science approach for characterizing shark depredation in

https://academic.oup.com/icesjms/article-lookup/doi/10.1093/icesjms/fsag060#supplementary-data
https://academic.oup.com/icesjms/article-lookup/doi/10.1093/icesjms/fsag060#supplementary-data
https://doi.org/10.1126/science.abj4216
https://doi.org/10.1038/s41558-023-01608-5
https://doi.org/10.1016/j.fishres.2021.106174
https://doi.org/10.1002/mcf2.10277
https://igraph.org
https://doi.org/10.1111/faf.12846
https://doi.org/10.1016/j.marpol.2017.03.001
https://doi.org/10.1016/j.marpol.2014.02.003
https://doi.org/10.1016/j.fishres.2017.12.017


ICES Journal of Marine Science, 2026, Volume 83, Issue 4 9

Florida’s recreational fisheries. ICES J Mar Sci 2025; 82 :fsaf013. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Oksanen J , Simpson G, Blanchet F et al. vegan: Community Ecol- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D
ow

nloaded from
 https://academ

ic.oup.com
/icesjm

s/article/83/4/fsag060/8665
https://doi.org/10.1093/icesjms/fsaf013 

Mitchell JD , Camilieri-Asch V, Gudge S et al. Applying acoustic

telemetry, vessel tracking and fisher knowledge to investigate

and manage fisher–shark conflict at Lord Howe Island, Aus-

tralia. Mar Biol 2024; 171 :230. https://doi.org/10.1007/s00227

- 024- 04549- 5 

Mitchell JD , Camilieri-Asch V, Skilton D et al. Significant reduction

in shark depredation rates when using an electrical shark de-

terrent during fishing at the Cocos (Keeling) Islands. Mar Fresh-
water Res 2026; 77 :MF25165. https://doi.org/10.1071/MF25165 

Mitchell JD , Drymon JM, Vardon J et al. Shark depredation: fu-

ture directions in research and management. Rev Fish Biol Fish
2023; 33 :475–99. https://doi.org/10.1007/s11160- 022- 09732- 9 

National Academies of Sciences, Engineering, and Medicine

(NASEM). Data and Management Strategies for Recreational
Fisheries with Annual Catch Limits . Washington, DC: The Na-

tional Academies Press, 2021. 

National Marine Fisheries Service (NMFS) . Fishery Management
Plan for Sharks of the Atlantic Ocean . NOAA, 1993;266. 

National Marine Fisheries Service (NMFS) . Interactions between

bottlenose dolphins and sharks and commercial, for-hire, and

private recreational fisheries in the Gulf of Mexico and South

Atlantic. Silver Spring, MD: Rep Congr. , 2022. 

National Marine Fisheries Service (NMFS). Status of Stocks: annual
report to Congress . Silver Spring, MD: National Marine Fisheries

Service, 2023a. 

National Marine Fisheries Service (NMFS). Final Atlantic shark fish-

ery review. NOAA Fish ; 2023b. pp.247 . 

Neff C , Hueter R. Science, policy, and the public discourse of

shark “attack”: a proposal for reclassifying human–shark inter-

actions. J Environ Stud Sci 2013; 3 :65–73. https://doi.org/10.100

7/s13412- 013- 0107- 2 

O’Bryhim JR , Parsons ECM. Increased knowledge about sharks in-

creases public concern about their conservation. Mar Policy
2015; 56 :43–7. 
Received: 27 January 2026. Revised: 3 April 2026. Accepted: 13 April 2026 

© The Author(s) 2026. Published by Oxford University Press on behalf of International Council for the 

Creative Commons Attribution License ( https://creativecommons.org/licenses/by/4.0/ ), which permi

work is properly cited. 
ogy Package. R package version. 2025; 2 .7–2. 

Otwell WS , Gainesville FL, Lawler FJ et al. Manual on shark fishing. 

Fla Sea Grant Publ 1985. SGEP–7. 

Pacoureau N , Carlson JK, Kindsvater HK et al. Conservation suc-

cesses and challenges for wide-ranging sharks and rays. Proc
Natl Acad Sci 2023; 120 :e2216891120. https://doi.org/10.1073/

pnas.2216891120 

Pedersen T . ggraph: An implementation of grammar of 

graphics for graphs and networks. R package version 2.1.0.,

2022. 

Peterson CD , Belcher CN, Bethea DM et al. Preliminary 

recovery of coastal sharks in the south-east United

States. Fish Fish 2017; 18 :845–59. https://doi.org/10.1111/

faf.12210 

Prasky EG , Drymon JM, Karnauskas M et al. Depredation influences

anglers’ perceptions on coastal shark management and con-

servation in the United States Gulf of Mexico. Front Conserv
Sci 2023; 4 :1271223. https://doi.org/10.3389/fcosc.2023.12712 

23 

Rusoff LL . The shark fishing industry of Florida. Proc Fla Acad Sci
1939; 4 :189–92. 

Simpfendorfer CA , Heupel MR, White WT et al. The importance of

research and public opinion to conservation management of

sharks and rays: a synthesis. Mar Freshwater Res 2011; 62 :518–

27. https://doi.org/10.1071/MF11086 

Tixier P , Lea MA, Hindell MA et al. When large marine predators

feed on fisheries catches: global patterns of the depredation

conflict and directions for coexistence. Fish Fish 2021; 22 :31–53.

https://doi.org/10.1111/faf.12504 

US Congress . Supporting the Health of Aquatic Systems through Re-
search Knowledge and Enhanced Dialogue Act of 2025 (H.R. 207,
119th Congress) . US House Representatives, 2025 

Handling editor: Kieran Hyder 
Exploration of the Sea. This is an Open Access article distributed under the terms of the 

ts unrestricted reuse, distribution, and reproduction in any medium, provided the original 

733 by guest on 05 M
ay 2026

https://doi.org/10.1093/icesjms/fsaf013
https://doi.org/10.1007/s00227-024-04549-5
https://doi.org/10.1071/MF25165
https://doi.org/10.1007/s11160-022-09732-9
https://doi.org/10.1007/s13412-013-0107-2
https://doi.org/10.1073/pnas.2216891120
https://doi.org/10.1111/faf.12210
https://doi.org/10.3389/fcosc.2023.1271223
https://doi.org/10.1071/MF11086
https://doi.org/10.1111/faf.12504
https://creativecommons.org/licenses/by/4.0/

	Introduction
	Conclusions
	Acknowledgments
	Author contributions
	Supplementary material
	Conflicts of interest
	Funding
	Data availability
	References

