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IMPACTS OF GRASS CARP

• Consume large amounts of aquatic 

vegetation

• 20-100% of body weight per day

• Damage wetland ecosystems

• Impacts on native fish species, 

invertebrates, waterfowl

• May promote algal blooms 

• Similar spawning requirements to

other ‘Asian Carp’ species

Fieldandstream.com

World record : 92lbs
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Grass Carp otolith

J. Miner
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Eight fertilized 

eggs found and 

genetically 

confirmed
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SANDUSKY RIVER

MAP

Kmusser Wiki.org



SAMPLING: PAIRED BONGO NETS
‘SURFACE’  AND ‘DEEP’

(50 lbs. dog for scale)



SPAWNING DURING HIGH 
FLOWS



EGG CAPTURES DURING HIGH FLOWS

Flow needed 

to suspend 

eggs

June 18, 29

July 13-14



EGG CAPTURES DURING HIGH FLOWS

0 eggs



May 30- June 1

July 12



May 23-24

June 11-13



May 23-24

June 11-13
May 29-June 5

June 17-20

July 23



May 23-24

June 11-13

Sampling restricted due 

to COVID-19



MAUMEE RIVER (OH)

MAP

Kmusser Wiki.org



EGG CAPTURES DURING HIGH FLOWS

July 13

July 13



EGG CAPTURES DURING HIGH FLOWS

July 13July 13

June 11-14

June 23-27



EGG CAPTURES DURING HIGH FLOWS

July 13July 13June 11-14

June 23-27

May 29



2018: EGGS CAN HATCH IN RIVER

• 6 larvae collected just 

upstream of river 

mouth, 2 events



SPAWNING LOCATION

& implications for management



Where are the spawning grounds?



EGG STAGES, TEMPERATURE & 
FLOW

From Yi et al. 2006

Stage 26

~2500 cfs, 70F

Stage 14

Stage 25

Stage 3

Stage 8

Stage 20

Photo: M. Tomczak

~9000 cfs, 70F



FLUEGG





WHERE ARE THE SPAWNING GROUNDS?

Spawning location!



FLUEGG ESTIMATED SPAWNING GROUNDS: 
SANDUSKY RIVER

Fremont, OH

Brady’s Island

HWY 20

Fremont, Ohio

~22 RKM 

To Sandusky Bay

Credible Interval  



2018 Multi-agency effort to sample grass carp



Stage 1 eggs 

just upstream 

of HWY 20

Brady’s Island

HWY 20

SPAWNING LOCATION VERIFIED

June 2018 event coincided w/ODNR Planned Action





Slide: Ryan Jackson

FLUEGG ESTIMATED SPAWNING GROUNDS: 
MAUMEE RIVER (12 SITES!!)



WHAT’S NEXT?



SPAWNING IN OTHER 
TRIBUTARIES?

 Spawning confirmed in 

Sandusky and Maumee

• Sampling previously 

conducted in 

• River Raisin (MI)

• Portage (OH)

• Huron (OH)

• Cuyahoga (OH) **

o Possible tributaries: 

• Vermillion (OH)

• Black (OH)

• Grand (OH)

• Detroit (MI)



REMOVAL EFFORTS

Multi-agency ‘Strike Teams’

4 UT/ODNR Teams in 2020, +1 for 2021!

~90+ Grass Carp removed by ST’s in 

2020!



WHAT DOES THIS MEAN FOR ERIE?

• Eggs/Larvae ≠ recruitment

• Evidence suggests some 

recruitment

• Population unknown

(we’re working on it)

• Management ongoing



THANK YOU & QUESTIONS?

Nicole R. King

Nicole.King2@UToledo.edu

Thank you ODNR & USGS & GLFC!
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REMOVAL AND RESEARCH 
EFFORTS

• ODNR Lake Erie Grass Carp Response 

Strategy

Objectives

• Secure aquaculture supply chain & bait

• Further research: life history, monitoring, 

minimize expansion, reduce populations

• Removal efforts (partners & commercial 

fishermen)

• Evaluate potential barriers



REMOVAL AND RESEARCH 
EFFORTS

• Early detection

• eDNA & sampling

• Identify spawning locations

• Capture probability

• Nets, electrofishing, combos

• Baits & attractants

• Seasonal barriers

• Telemetry 



BACK CALCULATING BIRTH YEARS

Figure: Sabrina Jaffe, University of Toledo

Data: USGS, ODNR, MDNR



Waterwatch.usgs.gov





Sandusky River rkm 20.93 stage 3, rkm 1.57 stage 25 (~1rkm upstream stage 17 highest)

Estimated spawning 

location 2015 (RKM 

21.25

Estimated hatch location 

2015 (RKM 2.9)



Site Name RKM

Ballville Dam RKM 26.4

Groceries Bridge RKM 22.25

Upstream Bradys RKM 21.84

s1 RKM 20.93

s2 RKM 19.22

s3 RKM 17.11

s4 RM 12.35

s5 RKM 10.05

RIverfront Marina RKM 8.07

Memory RKM 6.46

LT RKM 5.38

Swarts chan RKM 4.3

Fisher RKM 2.7

Jon RKM 1.57

Mouth RKM 0.3



10.1B20.9 19.219.2 17.1 12.4 10.1A 6.5 4.3 2.7 1.6

PROLONGED SPAWNING EVENTS
EGG STAGES VARIABLE DOWNSTREAM

10:30AM 6:30PM

flow

~stage 23

~stage 16

~9,000cfs

7.12.17



CUMULATIVE THERMAL UNITS

Stage 3

Stage 25

Citation: George AE, Chapman DC (2015) Embryonic and Larval Development and Early Behavior in Grass Carp, 

Ctenopharyngodon idella: Implications for Recruitment in Rivers. PLoS ONE 10 (3): e0119023. 

doi:10.1371/journal.pone.0119023

CTU=9.915

CTU=184.279

CTU= t(Tc-Tmin)

t = time in hours

Tc = treatment temperature 

in degrees Celsius

Tmin = thermal minimum in 

degrees Celsius



CALCULATING FERTILIZATION TIME

Development based on temperature

• CTU from George & Chapman 2015

• Temp of river (USGS gauge 04198000)

Hours post fertilization = CTU/(T - 13.5)

Stage 3

CTU=9.915 Water temp=20.48°C

1.42

Thermal min

12:53pm11:27am

Fertilization time = Capture time - HPF


