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Climate Change and the Climate of Management
“Be prepared. Things aren’t go-

ing to stay the same,” said Dr. Kel-
ley Smith, Chief of the Fisheries 
Division, Michigan Department of 
Natural Resources (MDNR). “That 
much we can agree on when it 
comes to climate.”

Kelley, as he told me to call him 
the first day I walked in his office, 
is a vocal skeptic of anthropogenic 
climate change; I disagree. But 
we both believe that changes in 
climate will influence Michigan’s 
fisheries, therefore these changes 
are important, whatever their 
cause. Together, we are work-
ing on a project for the Fisheries 
Division to better understand 
the effects of climate change on 
Michigan’s fisheries to be better 
prepared for the future. This col-
laboration was made possible by 
my 2009-2010 Fenske Fellowship.

Fenske Excellence in Fisheries 
Management Fellowship

Jan Fenske (1954-2005) was the 
first female Fisheries Biologist and 
District Fisheries Biologist in the 
history of the Fisheries Division. 
The Janice Lee Fenske Excellence 
in Fisheries Management Fellow-
ship, which provides underserved 
graduate students in the Depart-
ment of Fisheries and Wildlife at 
Michigan State University (MSU) 
with experience in a management 
agency to navigate them toward 
successful careers in fisheries 
management honors Jan’s mem-
ory, courage, and dedication to 
aquatic resource management. The 
Fellowship recipient is paired with 
a mentor both from a management 
agency and from MSU to collabo-
rate on a project of mutual interest 
to the agency and the student.

I was honored to receive the 
2009-2010 Fenske Fellowship for 

a proposal I developed with Kelley 
and my graduate advisor, Dr. Bill 
Taylor. My project was designed to 
provide the Fisheries Division with 
guidance on potential changes to 
Michigan’s fisheries due to climate 
change and to develop a means for 
communicating these changes to 
the public and stakeholder groups. 
Although Dr. Taylor and I share 
similar views on the causes of 
climate change, I knew that Kelley 
would bring a different perspective 
to the project, thus strengthening 
my Fellowship experience and the 
impact of the work.

Climate Change and Fisheries

As part of my Fellowship proj-
ect, we recently published a peer-
reviewed article in the Journal of 
Fish Biology discussing the po-
tential influence of climate change 
on the ecology and management 
of several important Great Lakes 
fisheries. As Bill and I made state-
ments about climate change, Kelley 
would ask for evidence to sub-
stantiate our claims. As a result, 
our positions were well-supported 
because these discussions led to a 
thorough review of the literature.  
Our literature review concluded 
that abundances of some species 
will increase, while others will 
likely decrease; new parasites and 
diseases will emerge; and suitable 
fish habitat will change.  Overall, 
the projections are for colder water 
fishes to seek refuge further north 
and deeper in the lakes and for 
warmer water fishes to fill in the 
vacated habitat. 

Although these predictions are 
tempered by other factors, such as 
lake levels or oxygen, it is clear that 
climate change will have a signifi-
cant influence on fisheries manage-
ment and the public’s perception of
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the value of their fisheries.  And it 
is the role of the manager to con-
serve these fisheries and facilitate 
the communication of this process 
to the public.  In the context of cli-
mate change, my Fenske project is 
designed to do just that.  By writ-
ing a draft climate change chapter 
for the Fisheries Division Manual 
of Fisheries Survey Methods, I 
am helping the Division plan for 
potential changes in fisheries and 
aquatic resources and am directly 
involved in the management 
process. 

Managing What?  No, Managing 
Whom.

My work with Kelley has 
taught me that fisheries biolo-
gists manage more than just fish 
and effective collaboration with 
the public is essential to the job. 
And climate change, he believes, 
will be an ultimate test in “people 
management.” How will biolo-
gists adapt to changes in fisheries 
due to climate change? How will 
they teach Michiganders to adapt 
to differences in their fisheries 
resulting from climate change?

Kelley’s classic example is 
Chinook salmon in Lake Huron. 
Chinook salmon, a popular fish 
native to the Pacific Northwest, 
was introduced  in the 1960s into 
the Great Lakes both to prey upon 
non-native alewife and to provide 
recreational opportunities. As 
Chinook salmon accomplished 
the desired goal of reducing the 
abundance of alewife, they also 
reduced their primary source of 
food. When the quagga mussels 
also impacted the alewife popula-
tion, the Chinook’s once abundant 
source of food became scarce. 
The Chinook salmon population, 
and consequently the recreational 

industry dependent upon it, 
crashed. Concurrently, popula-
tions of recreationally-viable, 
naturally-produced alternatives 
such as walleye, lake trout, small-
mouth bass, and northern pike, 
have rebounded. These species, 
however, do not yet have the 
same perceived economic and 
recreational value to the public 
as Chinook salmon, even though 
the present populations of these 
fish would have been perceived as 
highly valuable 75 years ago when 
the lake’s native species were all 
in severe decline due to habitat 

degradation and overfishing.
From Kelley’s example, I am 

learning how important perceived 
value and expectations of manage-
ment are to the public. Although a 
Chinook fishery was non-existent 
40 years ago, people came to rely 
on its economic output and recre-
ational potential as the industry 
grew. They began to set expecta-
tions for management of Chinook 
populations that were unrealistic 
for the Lake Huron ecosystem 
without alewife.

The situation also highlights 
what Bill believes is a “major fal-
lacy of management…. [W]e try 
to keep things the same. We don’t 
know how to deal with dynamic 
change. All our institutions are set 
up to maintain the status quo.” 
The collapse of Chinook salmon in 
Lake Huron captures this senti-
ment because it was abrupt and 
the existing management infra-
structure was not prepared for it.

Rather than these immediate 
and obvious effects on ecosystems 
and economies, climate change 
impacts will be gradual across 
the landscape. Some systems 
may experience change with little 
evidence of effect until they reach 
a sudden threshold or tipping 
point when conditions may be-
come dramatically different. This 
lengthened time scale should give 
managers an advantage to prepare 
the public to accept anticipated 
changes.

Through the lens of climate 
change, the Fenske Fellowship 
has changed my perspective on 
management. The issues are rarely 
clear-cut. Management is dy-
namic; a delicate balance between 
science, society, economics, and 
politics. Jan Fenske knew this 
and navigated it well.  I can only 
aspire to such skill.

“Mentoring between the agency and the university is essential to prepare a more 
effective fisheries professional.  If you do it right, you will be thinking of your research 
and management problems from a different perspective.”-Dr. Bill Taylor
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The Laurentian Great Lakes Basin provides an ecological system to evaluate the potential effect of

climate change on dynamics of fish populations and the management of their fisheries. This review

describes the physical and biological mechanisms by which fish populations will be affected by

changes in timing and duration of ice cover, precipitation events and temperature regimes asso-

ciated with projected climate change in the Great Lakes Basin with a principal focus on the fish

communities in shallower regions of the basin. Lake whitefish Coregonus clupeaformis, walleye

Sander vitreus and smallmouth bass Micropterus dolomieu were examined to assess the potential

effects of climate change on guilds of Great Lakes cold, cool and warm-water fishes, respec-

tively. Overall, the projections for these fishes are for the increased thermally suitable habitat

within the lakes, though in different regions than they currently inhabit. Colder-water fishes will

seek refuge further north and deeper in the water column and warmer-water fishes will fill the

vacated habitat space in the warmer regions of the lakes. While these projections can be modified

by a number of other habitat elements (e.g. anoxia, ice cover, dispersal ability and trophic pro-

ductivity), it is clear that climate-change drivers will challenge the nature, flexibility and public

perception of current fisheries management programmes. Fisheries agencies should develop deci-

sion support tools to provide a systematic method for incorporating ecological responses to climate

change and moderating public interests to ensure a sustainable future for Great Lakes fishes and

fisheries.
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A CHANGING GLOBAL CLIMATE

Scientific evidence suggests that global air and ocean temperatures are rising at a

relatively rapid pace with increased melting of snow and ice and rising sea lev-

els (IPCC, 2007). While some climatic variability is expected and cooler years have

occurred, temperature increases over the past 50 years (1955–2005) have been nearly

twice what they were in the 100 years preceding and are anthropogenically induced

(IPCC, 2007).

†Author to whom correspondence should be addressed. Tel.: +1 517 432 5025; fax: +1 517 432 5066;

email: Lynchabi@msu.edu 1964
© 2010 The Authors

Journal of Fish Biology © 2010 The Fisheries Society of the British Isles

Manual of Fisheries Survey Methods IIJanuary 2000

Chapter 6

Manual of Fisheries Survey Methods II: with periodic updates

Chapter 6:  Sample Size for Biological StudiesRoger N. Lockwood and Daniel B. Hayes

Suggested citation:
Lockwood, Roger N. and D. B. Hayes.  2000.  Sample Size for Biological Studies.  Chapter 6

in Schneider, James C. (ed.)  2000.  Manual of fisheries survey methods II: with periodic

updates.  Michigan Department of Natural Resources, Fisheries Special Report 25, Ann

Arbor.

TOC

NEXT PAGE
PREVIOUS PAGE

CITATION

Products of the Fellowship: 
Published Journal of Fish Biology 
article; MDNR Fisheries Division 

Manual Chapter; blog (please visit: 
fenskefellow.wordpress.com).

spotlight on fellowships

FW SPOTLIGHT | 21 


