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Nanticoke River, Maryland & Delaware

• Interjurisdictional tributary on 
the Bay’s eastern shore 

• Largest and most biodiverse 
tributary on Delmarva peninsula 
(725,000-acre watershed)

• Blue Catfish introduction 
estimated around 2002

Illustration by Duane Raver



Nanticoke River
• No major barriers to fish passage

• Large quantities of surrounding intact 
wetlands

• Supports Blue Crab, Striped Bass, 
White & Yellow Perch, Alosa spp.

• Spawning population of Atlantic 
Sturgeon

• High agricultural nutrient inputs

Photo by Matt Rath, CBP



Goals

• Investigate the diet composition and trophic interactions of Blue 
Catfish in the Nanticoke River by analyzing stomach contents and 
stable isotopic ratios of N and C

• Investigate marine resource use by Blue Catfish in the Nanticoke 
River through the analysis of sulfur stable isotopic ratios found in 
bulk muscle and liver tissues

• Enhance outreach and awareness regarding invasive Blue 
Catfish on the Delmarva Peninsula 



Fish Collection

• Monthly boat electrofishing with MD 
DNR and DE DNREC

• Chase boat to increase efficiency and 
fish storage space

• Tournaments – angler donations

• Trot lines and Trawl – supplementary



Fish Collection

• Most fish collected from 
Marshyhope Creek and Mainstem 
Nanticoke from MD state line to
Vienna, MD

• Sampling constraints in Delaware 
portion and mesohaline section 

Map from delawarewatersheds.org



Methods
• Recording location, water quality, tide, length, 

weight, and sex

• Excising stomachs and analyzing contents

• Molecular analysis of unidentifiable fish prey 
(USGS) 

• % Frequency of occurrence, % Weight, %PSIRI 
to characterize diet composition 



Length Frequency – Preliminary* (n=620)
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*Fish captured 
so far, from 
11/21-7/22



Stomach Contents

White Perch Blueback Herring Alewife Gizzard Shad



Stomach Contents

HogchokerVegetationStriped BassBlue Crab



And the most surprising item so far, a Wood Duck…



Preliminary % Weight 
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• n = 218 stomachs 
containing prey 
items

• 11/2021-5/2022

• *Molecular analysis 
for UnID fish prey 
not yet complete*



Preliminary % Frequency of Occurrence
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• n = 218 stomachs 
containing prey 
items

• 11/2021-5/2022

• *Molecular analysis 
for UnID fish prey 
not yet complete*



Stable Isotope Analysis
• Removing small (1cm3) dorsal white muscle tissue 

from BCF and diet items

• Freeze-drying, homogenizing, and packaging 
tissue samples 

• Analysis of C/N isotopic ratios at UMCES CASIF
• Investigating Sulfur isotopic ratios in muscle + liver

• Expected products: C/N biplots, C/N/S vs. total 
length, mixing model, trophic relationships



Additional Collaborative Research with USGS

Health & Disease Research
• Cystic lesions
• Y. ruckeri – Barren Creek
• Sequencing bacterial isolates
• Molecular diagnostics 

Reproductive Endocrinology
• Collecting blood and gonad samples from 

individuals each month 
• Testing hormones in blood plasma
• Gonadal histology comparisons



Additional Future Projects at Salisbury University

Fecundity
• Estimating gonadosomatic index, relative 

fecundity of BCF in Nanticoke

Age and Growth 
• Removing otoliths from a portion of 

individuals from diet study
• Preparing and aging structures this Fall 



Outreach
• Nanticoke River Invasive Fishing 

Tournament (7/30/2022)

• Sharptown Catfish Tournament 
(4/9/2022)

• “Third Friday” events in downtown 
Salisbury

• Angler Facebook group ”ask a 
scientist” events 
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Questions?
Email: zcrum1@gulls.salisbury.edu


