
GLATOS

Lake sturgeon use of natural and 
navigational channels in a large river 

system  
 

Assessing the potential for sturgeon-vessel interactions

Darryl W. Hondorp & Charles C. Krueger 
16 July 2015



Acknowledgements

• Matthew Faust 
• Jessica Ives 
• Greg Kennedy 
• Glen Black 
• Dustin Bowser 
• Stacey Ireland 
• Jaquie Craig 
• Steven Gray 
• Stacy Provo

• Great Lakes Fishery Trust 
• Great Lakes Restoration 

Initiative 
• Great Lakes Fishery 

Commission 
• Great Lakes Acoustic 

Telemetry Observation 
System (GLATOS) 

GLATOS

http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/en/f/fb/US-FWS-logo.png&imgrefurl=http://en.wikipedia.org/wiki/File:US-FWS-logo.png&usg=__mRhE9R7fq3CmmN3hPJLG1p7d_B4=&h=500&w=420&sz=24&hl=en&start=2&sig2=HLLL_e_Zq1bi8RJWGtpXmQ&zoom=1&tbnid=8F0W1yWhhApGIM:&tbnh=130&tbnw=109&ei=9X0YT5q5L8Hv0gGYubzaCw&prev=/search?q=fish+and+wildlife+service+logo&hl=en&safe=active&gbv=2&tbm=isch&itbs=1
http://www.google.com/imgres?imgurl=http://www.ammoland.com/wp-content/uploads/2011/11/Michigan-Department-of-Natural-Resources-Logo.jpg&imgrefurl=http://www.ammoland.com/2011/11/15/michigan-dnr-director-authorizes-purchase-to-create-menominee-river-state-recreation-area/&usg=__1GYpbRlSi0YDn6XGEgEg85qOSL0=&h=230&w=225&sz=11&hl=en&start=3&sig2=w0feIvJF71c-cNFe3eOwSg&zoom=1&tbnid=jJeId2HM3m66QM:&tbnh=108&tbnw=106&ei=Rn4YT7LTEaX00gGFhY2tCw&prev=/search?q=michigan+dept+of+natural+resources+logo&hl=en&safe=active&gbv=2&tbm=isch&itbs=1


ConclusionsMethods ResultsIntroduction

GLATOS

Animal-Vehicle Collisions

o One consequence of human-dominated 
landscapes 

o Long-recognized threat to marine 
animals 

o Fish also may be susceptible 

o Mortality from collisions may further 
imperil RTE species or slow their 
recovery

Balazik et al. 2012 (Figure 1, pg. 1063)
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What is the potential for vessel-lake sturgeon 
interactions in large rivers?

Lake Sturgeon Acipenser Fulvescens
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Detroit-St. Clair River System
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Detroit-St. Clair River System

St. Clair 
R.

Lake St. 
Clair

Detroit R.

flo
w



Shipping routes in the lower Detroit and St. Clair 
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Study Objectives

• Determine the likelihood that lake sturgeon use shipping 
lanes vs. other main distributaries 

– Determine if shipping channel use is consistent between rivers 
– Determine how shipping channel use varies with season 

• Determine the duration of shipping channel use 
(residency)
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Acoustic Telemetry

• Tagging:  2011-2014; N=247 (Detroit=75, St. Clair=172); VEMCO V16-6L; 
2min. delay; battery life = 10 yrs 

• Receiver (VR2W) Distributions (red=shipping route; blue=no freighters) 

Lower Detroit R.
St. Clair R. Delta
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Data Analyses
o Channel use: 

• Visits = events consisting of 10 ≥ detections separated by at least 1 hr. 
• Binary response variable (Y):  1=shipping channel; 0=other distributary 

• GLMM:  P(Y=1) = month + river + month×river + bi (sturgeon i=1, 2, 
3…)  

o Channel residency: 
• Response variable = Σ days/month with ≥ 1 shipping channel visit 

(values: 1-31) 
• FMM (zero-truncated negative binomial):  days = month + river + 

month×river 
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Lake sturgeon use of shipping lanes varies 
seasonally and by river
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GLMM results: 
river:  P < 0.01 
month:  P < 0.01 
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Lake sturgeon habitat use by channel 
(% of total visits by channel)
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Residency in shipping channels was short and 
similar between rivers (…except during winter?)

Month (Jan=1)
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FMM results: 
river:  P = 0.93 
month:  P > 0.12 
month×river:  P > 0.42  
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Sturgeon-vessel interactions are probable 

o Lake sturgeon do not avoid shipping lanes 

• Detroit R.:  shipping lanes are important movement corridors  
• St. Clair R.:  Shipping channel use peaked in the spring when 

spawning-ready lake sturgeon frequently jump/porpoise 

o Injured/decapitated lake sturgeon likely the result of ship 
strikes 

o Mortality from ship strikes may limit population recovery



Questions
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Conclusions & Implications

• Injured/decapitated lake sturgeon likely the result of 
ship strikes 

• Mortality from ship strikes may limit population 
recovery 

• Could climate change increase lake sturgeon 
vulnerability to ship strikes in the Detroit River?
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What is the potential for ship-lake sturgeon 
interactions in the Detroit-St. Clair River System?

Lake Sturgeon Acipenser Fulvescens
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Detroit-St. Clair River System
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Lake sturgeon channel use associated with 
channel discharge

Discharge (m3/sec)
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Detroit-St. Clair River System
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