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USGS GREAT LAKES SCIENCE CENTER

Mission: Provide scientific information for restoring,
enhancing, managing, and protecting the Great Lakes.

Great Lakes Fisheries: Provide fisheries managers with
current information to support management decisions.

Large Research Vessels: Our large
vessels provide the means for
conducting deepwater research
and status and trends reporting on
ALL of the Great Lakes

Laboratories: Hommond Bay (sea
Lamprey); Ann Arbor; Tunison lab


Presenter
Presentation Notes
1970 Executive order that created NOAA: The Department of the Interior (GLSC) retained the functions related to certain Great Lakes fisheries

Support management decisions (stocking levels, commercial quotas).
Drive hypothesis-based research on fish population dynamics.
Determining the impact of climate change and invasive species on fisheries/ aquatic food webs.
Vessels provide platform for ecosystem-level research.
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A Modern Research Vessel Fleet and Labs

. R/V Arcticus
R/V Kiyi ﬁ% (2014)
(2001)

R/V Sturgeon
(2004)

R/V Kaho
(2011)

R/V Muskie
(2011)
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Presentation Notes
You will talk about each boat on each lake. Give a few boat details, be sure to point out that Sturgeon and Grayling both work on Huron/Michigan. 


—:V Studying the past to understand the Great Lakes
2|JSGS -tudyine the p

. Science
science for a changing world present to prEd|Ct the fUtu re Center

The past:
Lake Trout population collapse and recovery; at least in Lake Superior

The present:

Maintaining commercial and recreational fisheries sustainability in light of changing
ecosystems, predator-prey balance, and fishery changes

The future:

Changing fisheries
international markets
pen aquaculture

Changing ecosystems ?
climate change Ny = N, e
invasive species

Changing societal demands
recreational vs. commercial fisheries Past |:> Present |:> Future
native vs. introduced species

Local Issues with Global Significance
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Presentation Notes
Lake Trout as lead characters in a story of the past, present, and future Great Lakes…a story of bounty, heartbreak, hope, and uncertainty




Presenter
Presentation Notes
Lake trout restoration on lake superior is one of the greatest species restoration examples in the world.   A product of cooperation and leadership of the GLFC and state, tribal, and provincial governments and biologists.  
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Lake Trout

Great Lakes
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Hansen 1999
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Presentation Notes
Lake trout are late maturing and long lived, so are vulnerable to over-fishing.  World’s largest lake trout stocks were over-fished in the Great Lakes. 

Fishing mortality caused stocks to decline during late 1800s and early 1900s.  

Sea lamprey invasion added to total annual mortality in 1950s.

Stocks declined steadily for 50 years and then collapsed quickly in 5–10 years.



A Story of Success!

Harvest was managed within TAC in most areas and years.

Sea lamprey mortality
reduced to target levels

Wild fish > 90% of total
density & trending upward in
most areas.

Stocking ceased in most areas
after 1996!


Presenter
Presentation Notes
Recovery due to stocking, reduction in fishing pressure, and sea lamprey control.  Since the early 2000s lake trout populations in Lake Superior are near historical levels. 

A story that never ends.   Always need to manage fisheries, sea lamprey, and conduct ecosystem based research and monitoring to understand lake dynamics.  



Present and future; Siscowet Lake Trout,
where’s the fat gone?

100 -
80 -
60 - 1997
40 -
20 -

o+
200 300 400 500 600 700 800 900

Fish length (mm)

1955

% Lipids

2011

e Density dependent causes following population recovery?

e Lack of prey?

e Loss of genetic diversity due to population crash in the 1950s?
e Hybridization with Lean Lake Trout?

e Change in age structure; are today’s populations younger?


Presenter
Presentation Notes
Fifty years ago a Siscowet lake trout filet would have >50% fat.  Today, Siscowet filets are half as fat.  Why? 
The list of potential underlying causes are all being investigated by USGS researchers. 

Significance for harvesting fish for Omega 3 fatty acids



Historical Cisco harvest
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Fishery data from GLFC Baldwin et al. 2009, Meengs and Lackey 2005, nwcouncil.org
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Why the lack of recruitment?
Change in predators — are they being eaten?

Change in their food supply — are they starving?
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Presentation Notes
Factors underling the lack of recruitment is a major research area for the GLSC.  

Targeted research being done on spawning, young-of-year survival, recruitment, adult life history

A lack of recruitment and sustained fishing pressure will result in a repeat of what happened in the early 20th century.   


Changing global fisheries

FAO, 2012



Changing global fish food production

Welcomme, 2011. An overview of global catch statistics for inland fish
Jung Youn et al. 2014. Inland capture fishery contributions to global food security and threats to their future.






USGS COMMITMENT

We remain committed to providing
scientific information in collaboration with our
partners to meet the research needs of
Great Lakes resource managers



Extra slides



Present and future?...Less ice cover = earlier warming
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Lake Superior ice and Cisco recruitment relationship status?
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Presentation Notes
Near zero recruitment when maximum ice cover <75%, however near zero recruitment half the time maximum ice cover exceeds 75%.  Same is true in northern European Lakes. 

Research objective to determine the mechanism limiting recruitment in high ice years. 



gNhat factors determine successful recruitment events?
Spring warming and predator-prey phenology
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Lots of larval recruitment, but seemingly poor survival to age-1.  Why? 


Changing global fisheries

FAO, 2012



“'What's the future hold?...Change
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Fishery data from GLFC Baldwin et al. 2009
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Now is not the time to rest on our laurels.  Our greatest opportunity for restoration and challenges to fishery sustainability are ahead of us


Great Lakes Coregonids
Lake Whitefish
Cisco, a.k.a., Lake Herring
Bloater
Kiyi
Blackfin Cisco
Shortjaw Cisco
Pygmy whitefish
Round whitefish

USGS research to address:
Population status and trends
Species and stock identification
Life history

Ecosystem services role
Recruitment, and lack there of...
Propagation and stocking
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