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Comparison of the York and Rappahannock
watersheds can reveal local versus broader
fisheries trends.
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Socio-Ecological Network
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Network Analysis uses centrality measures to
qguantify actors or species relationships

Social-
ecological

(Lizardo; Newman, 2018; Wolitzky, 2022; Lee, 2025)

é Deg ree Measures the importance of a

node by the number of its direct

Ce ntral Ity connections.

Betweeness Measures the number of shortest

_ paths between nodes. Identifies
~——=Central Ity bridges or flows of information.

other highly connected nodes.

% Eigenvector Measures a node’s connection to
Ce ntrality Indicates influence.



Invasive Blue Catfish are more influential in
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Management influence is centered around
a select group of nodes.
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Media is a key for communicating with blue
catfish stakeholders in both watersheds

Most Influential

Least Influential

Media

LinkedIn, YouTube, Facebook, and X (Twitter)
Most influential across both river watersheds

Maryland (MD) State Government

MD Department of Natural Resources
More influential in the Rappahannock

esapeake Bay Progr:

“ierce, Restoration, Partnersh’

Citizen
Academia the sole connector for both watersheds
Virginia Institute of Marine Science
College of William and Mary
,
\

Nonprofit

Media, Maryland State Government, Regional
Government, Academia, and Virginia State
Government are connectors for both




Survey results show that fisheries health is
unanimously important, but addressing the
blue catfish issue is not

100% of Rappahannock and York River
Watershed stakeholders believe that
healthy fisheries are important for
Chesapeake Bay communities and the
environment

"Invasive fish species, like blue catfish, are
a problem for our Chesapeake Bay and
should be dealt with or removed.”

Strongly Agree — Agree
/3% Rappahannock
72% York

Strongly Disagree — Moderately
Disagree

27% Rappahannock
28% York



Socio-Ecologi
al Network
Analysis can
help address

interdependent

blue catfish
challenges

~

Native fisheries impacts
should be included in
management studies

Striped Bass
Blue Crab
Molluscs

This type of management
evaluations can help target
future initiatives
|dentify pathways to specific
stakeholders

Assess engagement and
messaging efficacy

o

Qualitative data informs
management of
stakeholder priorities
Aid in stakeholder engagement
and support

Inform responsive and
pre-emptive decisions




Socio-Ecological Network Analysis’s versatile
design fuels responsive, ecosystem-specific
recommendations

Replicating ecological
network analysis for other
keystone species

Blue crab

Replicate social network
analysis for...

Other species (striped bass and
blue crab)

Watersheds (Patapsco)
Facebook data

Exponential random graph
models (ERGM) for modeled
baselines to comparisons

Using media and film to make
study more accessible
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https://www.youtube.com/watch?v=vpA6XtsKQXc
https://www.youtube.com/watch?v=vpA6XtsKQXc
https://tinyurl.com/PotomacSNA
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Unlocking Connections: Using Social
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.\ Diet-based ecological network
_-analysis is an efficient tool study

species interaction.

Focused on blue catfish Peer-reviewed
Gut Content Ana|ysis and striped bass in the and
Data from Literature Bay government-fund

ed literature

Review

Two-column predator—prey dataset RStudio to convert all characters to
in Microsoft Excel lowercase and removal of
extraneous characters

« tidyr package

Data Cleaning and Standardization

Network Map/Metrics RStudio for analysis Food Web Network
for Blue Catfish and igraph, tidyverse, and dplyr Map

Striped Bass Food LI

Web

(Sander et al, 2017; Costa & Angelini, 2020; Meyer et al., 2020)



Web-based social network analysis Is
a practical method to evaluate
management relationships

RStudio to mine and Search Terms: blue
: compile links from catfish +
Hyperlink Goo
A k gle searches [Rappahannock/York]
Relatlonshlps Data httr, jsonlite, and rvest river management
from Google packages
Web-Scraping

Data CI . d Standardizati RStudio to convert all Recategorize Removal of self-linking
ata Cleaning an andardization B characters to lowercase . Links {0 owner names relationships
and removal of « Names to actor groups (i.e.

extraneous characters NOAA to federal

* tidyr package government)

Network Maps/Metrics
of Management RStudio for analysis Stakeholder Network

Connections igraph, tidyverse, and dplyr Maps for the York and
packages Rappahannock

(Kreakie et al., 2016; Newman, 2018; Sayles et al., 2022)



Stakeholder
Survey Data

Data Cleaning and Standardization

Sentiment
Analysis

Surveys help gather quantitative and
qualitative stakeholder data for social
network analysis

Stakeholder
knowledge,
perceptions, and
relationships related
to invasive blue
catfish in the Bay.

Qualtrics survey

May 19 to September 30,
2025

RStudio to convert all
characters to lowercase
and removal of
extraneous characters

Aggregated zip code
responses by
watershed

Keep only responses
within Rappahannock
and York River
Watersheds

* tidyr package

Separated responses by
stakeholder group in Microsoft
Excel

Rate of agreement (Likert scale)
calculated

Fisheries importance
Blue catfish perceptions

This study was approved by the University of Maryland, College Park Institutional Review Board (IRB) (IRB number: 2325019-2)



Exponential
Random
Graph Models
(ERGMs) can

establish
baselines for LT TR Sl S

|dentifying structures influenced by chance versus those

fUtu re Stu d ies 2 shaped by dependencies.

*igraph package in R Studio (43).

Barabasi-Albert (BA) Model and Hubs

«Identifying influential hubs: "rich-get-richer" principle (27, 44).

*Generating at 100 BA models for robust comparisons (45).

*Network tendencies to form smaller subgroups (46).

* Comparing modularity between real-world and BA models

(24) Bodin et al., 2014; (27) Newman, 2018; (34) Munguia-Vega et al., 2022; (27,41, 42, and 46).
(40) Barnes et al., 2017; (41) Martin et al., 2017; (42) Packer et al., 2020; (43) Csardi et
al., 2025; (44) Taylor & Suthers, 2021; (45) Weissman, 2020; (46) Bodin et al., 2006




Analyzing multi-level, socio-
ecological systems can reveal
their network dynamics.

A Ecological Node

Social Edge
Ecological Edge

Socio-Ecological Edge

D Network Layer




ity of stakeholders
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