


Marine species are experiencing shifts in 
range and distribution

Pinsky et al. (2013)



Shifting fisheries has implications for GDP, 
subsistence fishing, law, and stock health

600k people

$150 billion
187 million 

trips

Participation 
increasing



• Commercial surveys
• Standardized survey

• Often lack recreational 
fishing input
• As a consequence, 

surveys may leave out 
structure-associated fish

Traditional way to study distribution 
changes in fisheries is through surveys



Can you use recreational catch data to 
determine shifts in range and center of 

distribution (COD)?

Do these results 
corroborate findings 
from a standardized 

trawl?

What economic 
impact might this 
have across state 

jurisdictions?



Recreational catch is surveyed by NOAA

• Marine Recreational Information Program (MRIP)
• Partnership between NOAA Fisheries and regional/state 

partners 
• NOAA Fisheries implements survey and data standards 

and produce recreational fisheries statistics for end users 
utilizing the program 

• Intercept Survey at docks and via phone
• East Coast and Gulf Coast
• Collected in 6 waves 
• Continuous dataset since 1980
• Publicly accessible 
• Used in regional quota setting of fisheries 
• Not used in ecosystem-wide application until recent (Williams 2025)





Fishery Independent Data is surveyed by  
NOAA

• ex) Northeast Bottom Trawl
• Groundfish survey 
• Run only in Spring and Fall
• Raw data can be publicly downloaded

• Distribution Mapping and Analysis Portal Tool: 
DisMAP
• summarizes NOAA’s trawl surveys into spatial 

indicators like range, minimum latitude, and 
center of distribution.

• Has a subsequent R package to download 
metrics*





Economic data compiled by NOAA -
Fisheries One Stop Shop (FOSS)

• Fishery-dependent data
• Aggregate landings and economic value of commercial 

and recreational fishing in US coastal states
• Publicly available





Species

• Black Sea Bass: structure 
associated, strong poleward 
movement already documented

• Scup: migrate between inshore 
and offshore habitats

• Summer Flounder: move 
northward and inshore as 
waters warm

• Winter Flounder: resident 
Roday 8



MRIP Download
DisMAP 

Download

• State specific catch and 
effort data Maine – North 
Carolina

• 1981–2024, in waves (2 and 
5)

• 4 Species 
• Query details: All oceans 

combined, all modes of 
fishing combined

• Associated error value (PSE)

• Time-series of the key 
distribution 
indicators/metrics 

• Range, minimum 
latitude, maximum 
latitude, COD

• 1981–2024, seasonal

• 4 species (same as MRIP)



Analysis

• Recreational data from MRIP
• Assigned midpoint latitude to each state
• Calculated catch per unit effort  
• Calculate Center of Distribution (COD)
• Shapiro-Wilk test and Mann-Kendall monotonic trend tests on time 

series in R (α = 0.05)
• Calculated extent of range and COD changes (in degrees) for 

significant trends using 1981 and 2024 as temporal references

• Survey data from disMAP
• Spring and Fall metrics + Mann-Kendall

• Economic metrics from FOSS
• Aggregated by state and year, calculated COD value + Mann-Kendall



Two species experienced a range 
expansion from 1981–2024

*

*

+0.9°

+3.6°

Roday et 
al. 2025

(In Review)

* *

* *

* *

*

WF 
experienced 

range 
constriction



Two species experienced a COD shift in 
fall from 1981–2024

Roday et 
al. 2025

(In Review)

* *

* *

+2.1°

-1.7°

+0.9°

+2.2°

Maine

N. Carolina

Range
COD



All four species experienced range 
constriction in Fall

Roday et 
al. 2025

(In Review)

* * * *

* *



All four species experienced a northward 
COD shift from 1981–2024 (when data were available)

Roday et 
al. 2025

(In Review)

* * * *

* **

+2.1°



Roday et 
al. 2025

(In Review)

Summary



FOSS Commercial Value moves 
northward for all four species

* *

* *

1.62

2 Scup            0.220   9.67

3 Summer flounder 0.0451 1.99

4 Winter flounder 0.00201 0.0883

+1.6°

+2.0°

+9.7°

+0.8°



FOSS Commercial Value - aggregated by 
year 



FOSS Recreational Landings (scaled)



FOSS Rec landings vs Com value



While rec landings and com value are 
moving northward, we see increased value 

and increased catch for BSB and decreased 
value and decreased catch for WF



● Scup were data poor in Spring for both recreational (MRIP) and fishery-

independent data (DisMAP)

● Quota allocations are often historical, not real-time, so lag between 

species distribution and economic value is expected

● Value per unit catch may differ by species and market demand, so 

decreased value could also reflect price shifts, not just biomass.

● Recreational catch may reflect availability to anglers, but commercial 

value may be constrained by quotas, gear, and market logistics

Discussion



High percent standard error associated 
with MRIP

Roday et 
al. 2025

(In Review)



● Marine species are moving, and people are moving with them

● Recreational data, though often underused, can reveal these trends, 

especially where surveys or commercial data are limited

● Combining biological and economic indicators offers a powerful, 

integrative view of climate-driven change

NEXT STEPS:

● Expand the analysis to other species and regions

● Explore more advanced modeling using Generalized Additive Models to 

link environmental drivers with shifts

● Find recreational value from NOAA’s Fisheries Economics of the United 

States (FEUS) 

Take aways





rroday@udel.edu

@rachel_roday
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