Fire-Dependent Ecosystems and Wildlife
WORKING TOWARD A BETTER UNDERSTANDING IN THE NORTHERN LAKE STATES
By Greg Corace, Shelby Weiss and Lindsey Shartell

T

KHZLOG¿UHVHDVRQEURXJKWPRUHEDG
news for drought-stricken western states as
hundreds of dwellings burned to the ground
DQGVHYHUDO¿UH¿JKWHUVDQGSULYDWHFLWL]HQVORVW
WKHLUOLYHV%XW¿UHDOVRSOD\VDQHVVHQWLDOUROHLQ
shaping the habitats of several well-known wildlife
species. In the case of the endangered red-cockaded
woodpecker (Leuconotopicus borealis ZLOGOLIH
managers in the southeastern United States employ
SUHVFULEHG¿UHVLQELRORJLFDOO\GLYHUVHORQJOHDISLQH
(Pinus palustris IRUHVWVas an integral component
RIWKHELUG¶VUHFRYHU\SODQ 86):6 SimiODUO\LQZHVWHUQVWDWHV¿UHFUHDWHVDPL[RIOLYHDQG
dead trees used by the iconic black-backed woodpecker (Picoides arcticus  %RQGHWDO ,Q
fact, wildlife managers across much of the West and
6RXWKRIWHQLQFOXGHSUHVFULEHG¿UHDVHLWKHUDKDELWDWPDQDJHPHQWWRRORUDFWLYHO\HYDOXDWHWKHH̆HFWV
RI¿UHRQZLOGOLIHKDELWDWWRGHWHUPLQHLPSRUWDQW
ecological relationships.
+RZHYHUQRWPXFKLVNQRZQDERXWWKH¿UH
dependent ecosystems in the northern Lake States,
where numerous forests and wetlands occur over
millions of acres of state and federal lands. While
many of these ecosystems and their dominant
plants and wildlife had once been more common,
they have since been displaced by other ecosystem
W\SHVDQGVSHFLHVIROORZLQJ¿UHVXSSUHVVLRQDQG
other land-use changes. In upland pine (Pinus
VSS IRUHVWVIRULQVWDQFHPDSOH AcerVSS DQG
RWKHU¿UHVHQVLWLYHWUHHVSHFLHVKDYHGLVSODFHG
¿UHGHSHQGHQWVSHFLHVVXFKDVUHGSLQH Pinus
resinosa DVGRPLQDQWPHPEHUVRIWKHRYHUVWRU\
(Schulte et al. 2007 

A burned jack pine stands
amid the effects of a wildﬁre
in a pine forest in the Upper
Peninsula of Michigan. Many
wildlife species — including
the black-backed woodpecker
that feeds on wood-boring
beetles in stressed and dead
trees — thrive in this habitat.

To facilitate better stewardship of the land and
LWVZLOGOLIHDVZHOODVWR¿OOLQIRUPDWLRQJDSVRXU
group from the Lake States Fire Science Consortium /6)6& ²RQHRIFRQVRUWLDHVWDEOLVKHG
WRDGGUHVVUHJLRQDO¿UHLVVXHVE\WKHJoint Fire
Science Program -)63 ²KDVLQLWLDWHGDQHYDOXDWLRQRI¿UHGHSHQGHQWHFRV\VWHPVDQGZLOGOLIHLQ
the northern Lake States. The LSFSC covers parts
Credit: Greg Corace

52

The Wildlife Professional, Winter 2015

© The Wildlife Society

of Minnesota, Wisconsin, Michigan,
1HZ<RUN0DQLWREDDQG2QWDULR2XU
LQLWLDO¿QGLQJVVXJJHVWWKDWRXUXQGHUVWDQGLQJRI¿UH¶VH̆HFWVRQZLOGOLIHDQG
wildlife habitat is limited and that a
greater appreciation of its importance
within our coverage area is needed.

Shaped by Fire
Over thousands of years, many plant
species in the northern Lake States
DGDSWHGGL̆HUHQWUHSURGXFWLYHVWUDWHJLHVUHODWLYHWR¿UH Pausas and Keeley
2009 )RULQVWDQFHMDFNSLQH P.
banksiana DQGEODFNVSUXFH Picea
mariana DUHWZRWUHHVSHFLHVWKDW
have serotinous cones that open in
WKHH[WUHPHWHPSHUDWXUHVRI¿UHDQG
then release their seeds. In addition,
¿UHSUHSDUHVWKHVHHGEHGIRUUHJHQHUDtion of these and other tree species by
reducing the litter layer and allowing
VHHGVWR¿QGWKHPLQHUDOVRLOQHFHVVDU\
for germination.

Credit: JFSP

To promote the integration of ﬁre science with land management, a number of government agencies
formed the Joint Fire Science Program in 1998. From its main ofﬁce in Boise, Idaho, JFSP funds scientiﬁc
research and distributes results to federal, state and other policymakers and land managers. It consists of
15 knowledge exchanges or consortia across the country.

Fire also shapes structure within the lifespan of a
JLYHQIRUHVWVWDQG6HYHUHFURZQ¿UHVKLVWRULFDOO\
RFFXUUHGRYHUDUHODWLYHO\ORQJ¿UHUHWXUQLQWHUYDO
PRUHWKDQ\HDUV LQUHGSLQHDQGHDVWHUQ
white pine (P. strobus ZKLOHOHVVVHYHUHVXUIDFH
¿UHVRFFXUUHGDWPRUHIUHTXHQWLQWHUYDOVLQWKHVH
IRUHVWV7KHVHYHUH¿UHVHVWDEOLVKHGWKHIRUHVWV
ZKLOHWKHVXEVHTXHQWOHVVH[WUHPHRQHVLQÀXHQFHG
the composition and structure over the decades and
centuries that followed.
8OWLPDWHO\¿UHFUHDWHGPDQ\GL̆HUHQWW\SHVRI¿UH
dependent wetland and upland ecosystems across
the northern Lake States (Frelich 2002 $OWKRXJK
WKHVHHFRV\VWHPVGHYHORSHGIURPGL̆HUHQWW\SHVRI
¿UHFXUUHQWODQGPDQDJHPHQWVWUDWHJLHVDFURVVWKH
UHJLRQOLPLWWKHXVHRI¿UHDVDQHFRORJLFDOGLVWXUbance. Instead, many of these forests are regenerated
WRGD\E\DUWL¿FLDOPHWKRGVLQFOXGLQJGLUHFWVHHGLQJ
and hand or machine planting. Mechanical operations such as logging, shearing or mowing also
change the structure of these northern forests.

The Fundamental Question
(̆RUWVWRFUHDWHVXLWDEOH\RXQJMDFNSLQHEUHHGing habitat for the endangered Kirtland’s warbler
(Setophaga kirtlandii E\DUWL¿FLDOPHDQVVXFKDV
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hand or machine planting of seedlings and sowing seed from the ground or the air provide a good
H[DPSOHRIKRZ¿UH¶VUROHLQVKDSLQJHFRV\VWHPV
in the northern Lake States has changed. The
warbler nests in just a few counties in Michigan’s
northern Lower and Upper Peninsulas as well as
Wisconsin and Ontario, where it relies upon mixed
vegetation of grasses and shrubs below the living
branches of 5- to 20-year-old jack pine forests. Its
recent population increase, however, has occurred
ODUJHO\ZLWKRXWWKHUHJHQHUDWLYHH̆HFWVRI¿UHWKDW
KLVWRULFDOO\VKDSHGWKHVHIRUHVWV:KLOHWKHDUWL¿FLDO
habitat creation strategy has helped the Kirtland’s
warbler recover, it’s still not known how this approach has altered the habitat in this ecosystem for
RWKHU¿UHGHSHQGHQWZLOGOLIHVSHFLHV
The fundamental question here is whether wildlife professionals within the LSFSC coverage area
XQGHUVWDQGWKHLPSRUWDQFHRI¿UHIRUZLOGOLIH
For example, what impact have changes in land
use had on local species such as the red crossbill (Loxia curvirostra ROLYHVLGHGÀ\FDWFKHU
(Contopus cooperi DQGQRUWKHUQÀ\LQJVTXLUrel (Glaucomys sabrinus WKDWEUHHGLQPDWXUH
stands of coniferous forest types regenerated by
¿UHEXWZKRVHVWUXFWXUHWDNHVRUPRUH\HDUVWR
GHYHORSSRVW¿UH"%\WKHVDPHWRNHQVKRXOGWKHVH
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VSHFLHVEHFRQVLGHUHG¿UHGHSHQGHQWEHFDXVHWKH\
require late successional, coniferous forests that
ZHUHHVWDEOLVKHGRYHUWLPHE\¿UH"

Assessing Perceptions

An aerial photo shows
the effects of prescribed
ﬁre in wetlands at
Seney National Wildlife
Refuge in the Upper
Peninsula of Michigan.
Fires like this are
integrated with other
management strategies
for ecological integrity
and to beneﬁt numerous
ﬁre-dependent marsh
birds such as American
bittern (Botaurus
lentiginosus) and
yellow rail (Coturnicops
noveboracensis).

7RJHWDVHQVHRIKRZ¿UHLVUHJDUGHGLQWKH/6FSC, we looked at the State Wildlife Action Plans
6:$3V RI0LFKLJDQ0LQQHVRWDDQG:LVFRQVLQ
DQGIRFXVHGRQ¿UHGHSHQGHQWHFRV\VWHPVDQG
ZLOGOLIHVSHFLHVLGHQWL¿HGDVEHLQJRIJUHDWHVW
conservation need in each plan. While it is almost
impossible to compare SWAPs across multiple
VWDWHVLQYHVWLJDWLQJKRZ¿UHZDVGLVFXVVHGZLWKLQ
each SWAP is useful, particularly across landscape
types. All three SWAPs contained positive discusVLRQVDERXW¿UHLGHQWLI\LQJLWDVDQLPSRUWDQW
process for many ecosystem types and including it
as a potential conservation action for many wildlife
VSHFLHV+RZHYHU¿UH¶VUROHLQWKHIRUHVWHG¿UHGHpendent ecosystems of the LSFSC was emphasized
much less compared to its role in other non-forested
ecosystem types outside the LSFSC management
area in the more southern parts of Michigan, Minnesota and Wisconsin.
For example, Michigan’s SWAP details landscape
features within four ecoregions of the state and
gives conservation recommendations for each.
Within the discussion of these landscape features,
WKHZRUGV¿UHRUEXUQDUHPHQWLRQHGZLWKGL̆HUHQW
frequencies across ecosystem types and ecoregions,

which we interpreted as a rough index of the imporWDQFHDWWULEXWHGWR¿UHZLWKLQWKDWHFRV\VWHPW\SH
2YHUDOO¿UHZDVGLVFXVVHGPRVWRIWHQLQDVVRFLDWLRQ
with non-forested prairie, savannah or agricultural
ecosystems that are not included in the LSFSC area,
even though our consortium covers nearly 70 percent of the state.
We also compared the SWAPs for Minnesota and
:LVFRQVLQWRHYDOXDWHKRZWKH\WUHDWGL̆HUHQW
ecosystem types included in two consortia that
encompass most of these states: the LSFSC and
the Tallgrass Prairie and Oak Savanna Fire SciHQFH&RQVRUWLXP 7326 ZKLFKLVGRPLQDWHGLQ
its southern portion by agriculture and prairie.
%RWK6:$3VPHQWLRQ¿UHLQWKHFRQWH[WRIXVLQJ
SUHVFULEHGEXUQVDVDSRWHQWLDOPDQDJHPHQWWRRO
KRZHYHUWKHSODQVGLVFXVV¿UHPRUHIUHTXHQWO\
for landscapes within the TPOS coverage area. In
0LQQHVRWD¿UHLVPHQWLRQHGRQO\WZLFHRYHU
ecoregions associated with the LSFSC, while it is
PHQWLRQHGWLPHVIRU7326¶HFRUHJLRQV
:HEHOLHYHWKLVJHRJUDSKLFGL̆HUHQFHUHÀHFWV
greater familiarity with prescribed burns in the
SUDLULHUHJLRQZKHUHWKHH̆HFWVRIDIUHTXHQW¿UH
return interval are immediate in ecosystems domiQDWHGE\KHUEDFHRXVYHJHWDWLRQ7KH¿QGLQJVDOVR
PD\LQGLFDWHDODFNRIDSSUHFLDWLRQIRUWKHH̆HFWV
of succession within forest-dominated ecosystems
LQWKHQRUWKHUQUHDFKHVRIWKHVHVWDWHVRUUHÀHFW
WKHLQWULFDWHEDODQFHWKDWH[LVWVDPRQJ¿UHWLPEHU
production, forest ecosystems and wildlife needs.
Our personal exchanges with professionals in these
areas as well as one-on-one interviews also seem to
support these notions.

$.QRZOHGJH([FKDQJH
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Evidence-based wildlife management hinges on
using peer-reviewed science in planning and decision making. To this end, LSFSC investigators also
conducted a knowledge assessmentRI¿UHVFLHQFH
in the northern Lake States and prepared a literature database. They found only four peer-reviewed
SDSHUVWKDWUHODWHGGLUHFWO\WR¿UHH̆HFWVRQKHUpetofauna and seven and 18 papers, respectively,
related to small mammals and bird species (LSFSC
2012 (YHQLQWKHFDVHRIWKH.LUWODQG¶VZDUEOHURI
the hundreds of peer-reviewed papers, theses, dissertations and other published documents, the vast
majority focus on aspects of population dynamics
DQGFRQVHUYDWLRQLVVXHVRWKHUWKDQ¿UHZLWKRQO\
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SDSHUVHYHQUHPRWHO\FRYHULQJ¿UHLVVXHV%DVHGRQ
these data, it appears that our understanding of the
UROHRI¿UHLQWKHFRQWH[WRIZLOGOLIHLVLQFRPSOHWHLQ
the northern Lake States.
%XWKXPDQSHUFHSWLRQVRIHFRV\VWHPSURFHVVHV²
HVSHFLDOO\¿UH²FDQKDYHIDUUHDFKLQJPDQDJHPHQW
implications. Although wildlife and forestry proIHVVLRQDOVUHFRJQL]HWKDWDOWHULQJ¿UHUHJLPHVFDQ
change the composition, structure and function of
¿UHGHSHQGHQWRU¿UHDGDSWHGHFRV\VWHPVWKHSXEOLF¶VSHUFHSWLRQRI¿UHDVGDPDJLQJDQGGHVWUXFWLYH
has often limited its use for wildlife habitat management (Wilson et al. 2009 
In some parts of the U.S. — particularly the South
and West where landforms, ecosystems and social
FRQWH[WVGL̆HU²ZLOGOLIHPDQDJHUVURXWLQHO\ZRUN
ZLWK¿UH<HWHOVHZKHUHLQWKHFRXQWU\LWDSSHDUV
WKDWWKHLQÀXHQFHRI¿UHRQYHJHWDWLRQDQGWKHFRUresponding distribution and abundance of wildlife is
either less studied or underappreciated.
.QRZOHGJHJDSVDQGGL̆HUHQFHVLQSHUFHSWLRQVDUH
plentiful and a need exists for a broader, nationZLGHGLDORJXHRQ¿UHDVDQHFRORJLFDOSURFHVV
that vegetation and wildlife have adapted to.
5HFRJQL]LQJWKHVHSHUFHSWLRQVPD\KHOSZLOGOLIH
professionals identify a barrier to progressive land
management across disciplines such as wildlife
management, conservation biology, forest ecology
and management and restoration ecology.
To help further this conversation, we are currently creating a list of wildlife species that may be
FRQVLGHUHG¿UHGHSHQGHQWEDVHGRQWKHLUḊQLW\
IRUQDWLYH¿UHGHSHQGHQWHFRV\VWHPW\SHVLQWKH
region. Although many of these bird species, small
mammals and herpetofauna may be unknown to
the public, some charismatic game species also may
EHFRQVLGHUHG¿UHGHSHQGHQW([DPSOHVRIVXFK
species include sharp-tailed grouse (Tympanuchus
pahsianellus WKDWXVHRSHQZHWODQGDQGMDFNSLQH
barrens habitats, snowshoe hare (Lepus americanus WKDWIDYRUFRQLIHURXVIRUHVWKDELWDWVDQGPRRVH
(Alces alces WKDWSUHIHUSHDWODQGVDQGORZODQG
coniferous forests.
More needs to be done to facilitate the exchange of
NQRZOHGJHRQ¿UH¶VUROHLQHFRV\VWHPDQGZLOGOLIH
management. In the coming years, LSFSC plans to
R̆HU¿HOGWULSVZHELQDUVDQGUHVHDUFKEULHIVRQWKHVH
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topics. In doing so, we hope to better understand the
SHUFHSWLRQVRI¿UHWKURXJKRXWWKHUHJLRQDQGKHOSWR
IXUWKHULQWHJUDWH¿UHVFLHQFHZLWKODQGPDQDJHPHQW
IRUWKHEHQH¿WRIZLOGOLIH6WD\WXQHG
Disclaimer
7KH¿QGLQJVDQGFRQFOXVLRQVLQWKLVDUWLFOHDUH
those of the authors and do not necessarily represent the views of the U.S. Fish and Wildlife Service
or other agencies or organizations.
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Among the areas the
LSFSC covers are
the northern tiers of
Michigan, Minnesota
and Wisconsin that
host a diversity
of ﬁre-dependent
ecosystems and wildlife
species. According to
distribution data from
the U.S. Geological
Survey’s National Gap
Analysis Program, the
area provides habitat
for 53 wildlife species
we characterize as ﬁredependent, including
upland sandpiper
(Bartramia longicauda),
Canada lynx (Lynx
canadensis) and
eastern massasauga
(Sistrurus catenatus).
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