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~Theodore Roosevelt

*On March 14, 1903, President Theodore Roosevelt officially created
the 5-acre Pelican Island Bird Reservation and started what became
the National Wildlife Refuge System (NWRS),

*Because USFWS has jurisdiction on migratory spp. and
Threatened/Endangered spp. habitat management for these “ Trust
Resources”, tend to emphasized.
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Seney National Wildlife Refuge

Over A Century Later:
The National Wildlife Refuge System

544+ refuges,

Several thousand waterfowl
production areas,

e Nearly 95 million acres,
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Seney National Wildlife Refuge

Management Policy

Only federal lands established
specifically for wildlife protection,

SE.
1997 National Wildlife Refuge "
System Improvement Act and 2001 | _
Biological Integrity Policy : e’
promotes restoration and S
ecologically-based land
management, 5% y
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But other land mandates mean IR o S S e e

different “conservation filters”
(Hunter 2005) are used on different
lands.
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Seney National Wildlife Refuge

2001 Biological Integrity Policy
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Seney NWR and Satellite Refuges in Michigan
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Seney National Wildlife Refuge (SNWR):
Coarse and Meso Filter Approaches

Seney National Wildlife Refuge Natural Areas
Seney, Michigan

Legend

Refuge Natural Areas
Name
- Northern Hardwoods Public Use Natural Area

l:lGéQ Strangmoor Bog RNA
SAF-15 Red Pine RNA
-SAF-ZS Hemlock RNA

-Sﬂf-25 Sugar Maple-Beech-Yellow Birch RNA

-Ssney Wilderness Area

l:l Strangmaor Bog National Natural Landmark
-VVhIlS Pine Public Use Natural Area
: Refuge Boundary

I:l Refuge Section Lines

- Refuge Pools

- Refuge Streams

Refuge Roads

Map Date: February 2006

Map Author: RGC, 11l

Natural Area information derived from Refuge filing system

Other data layers were obtained from the Michigan Spatial Data Library.
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*Exploitation: 1880s — early 1930s
(i.e., The Great Cutover),

«Utilitarianism, including Game Management:
late 1930s — early 1980s (Refuge est. 1935),

eLandscape ecology-conservation biology-
restoration ecology: late 1980s — present.
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Seney National Wildlife Refuge

Evidence to Support SNWR
White Pine Forest Restoration

(Red Pine)

« Soil data/habitat typing,

e Historical stand records
Red Pine (General Land Office notes),

With any of the following:

White Pine e “Benchmark” reference stands
fied Maple (i.e., “coarse-filter”) in Seney

Red Oak .
White Spruce Wilderness Area, Strangmoor

Bog NNL, SAF Natural Areas).
Aspen Jack Pine

Burger and Kotar 2003.
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High-grading
or clear cuts
followed by
fire outside
“natural
range of
variation”
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Seney National Wildlife Refuge

Research: Restoration-Based Fuel Reduction

Recommendations for Mixed-Pine Forests

Describe fire

Seney National disturbance history
wildlife Refuge across landforms,

Compare and
contrast stand
structure and

composition,
Countyboundaries ¢ [§° '3 B o el ke S .
g R R R Provide
= ? = *_ <2 sllvicultural
| ai e recommendations

In the context of
ecosystem
restoration.
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. Study sites
Study areas

D Wilderness

I Non-wilderness study area

| PR

»
The Nature (74
Conservancy. ‘e

Protecting nature. Preserving life.
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Seney National Wildlife Refuge

Restoration-Based Findings

*Fire regime: differed among three time periods studied (pre-European, Great
Cutover, post-Refuge establisment),

sEarliest fire: 1596
*Fire frequency: 14 — 33 years (Great Cutover fires significantly more frequent),

*FRI of large fire events mean 37 years, range 19 — 73 years (1754, 1791, 1864,
1891, 1910, 1976),

*Seasonality: natural fires occurred in early, mid- and late-season, but large
fires were late season events,

Structural variation: fires affect abundance of red pine (positively) and
variability in dbh distributions (negatively), reduce stand spp. diversity by
excluding shade-tolerant/fire intolerant spp. (red maple, etc.),

Drobyshev et al. 2008a,b. Can. J. For. Res. and For. Ec. and Mgmt.
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Means Objectives Fundamental Objectives

Promote wildhife and
habitat diversity

Partial harvest Maintain openings
e _________________________J

Protect maturefrare systems
Prescribed burning

==~
\. Promote regensration

Reducs long-term risk

Landscape scale mgmt Protect public safety

Site-specific management

Heterogensous
‘ Multi-successional Provide forest products

Reduce short-term risk

Reduce catasmmophic fire

Allow for multiple uss

Minimize unintended Incorporate public
conseguences desires
T~
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Restoration-Based Findings

Total Volume

Removed
Jack Pine/Spruce/Red Pine/White Pine by Species

Fir
Jack Pine/Fir/Aspen

Red Pine/White Pine/Jack Pine

Spruce

Aspen
Miscellaneous

Jack Pine

200 300 400 500 600

Cords (x100)
Rist. 2008. M.S. Thesis, OSU.
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Seney National Wildlife Refuge

Application of Research Findings

Goal: Restore stand composition and
structure (“meso-filter”).

Objectives:
 Maintain stand-level biodiversity,

» Reduce overstory dominance of jack ek 5
pine by partial harvests, | L Eer

 Shift dominance towards red and white
pine and recruit via scarification,

« Enhance snag diversity, average size of L
red and white pine, etc.

Celebrating a Century of Conservation
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Klrtland s Warbler Wildlife Management Area (KWWMA):
A Shift from Fine to Meso-Filter Approaches

*Re-establish a self-sustaining Kirtland’s
Warbler (Dendroica kirtlandii) population
throughout its known range at a minimum level
of 1,000 pairs,

*Focus on “fine-filter” management of jack
pine (Pinus banksiana) habitat and Brown-
headed Cowbird (Molothrus ater).

Celebrating a Century of Conservation
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“Opposing Wave” Pattern of Planting Jack Pine

300’ 300’ 300’
OPEN OPEN
~1,200 tpa OPEN OPEN
overall

OPEN OPEN
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Total # Singing Male KIWA

Kirtland's Warbler (KIWA) Annual Census Results: 1971-2008

2000

1800 -
1600 -
1400 -

1200 -
Recovery Plan Objective =1,000 Singing Males"

1000

800 -
KWWMA Est.

600 -
400 - JL

200 -

1960 1970 1980 1990 2000 2010

Year
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Kirtland’s Warbler Occupied Habitat
~ and Glacial Outwash Soils, U.P. of MI.

90 Miles

SJS 7119/04 *

- Occupied KW HabitatKwoccup.shp
Primary _hwy
Surfgeol shp
glacial outwash sand
AIIownershlp
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Table 1. Indicator species for young (< 5 years), KW (5-23 years),
and old (> 23 years) jack pine stands at KWWMA.

YOUNG KW OLD

Indigo Bunting*** Kirtland’s Warbler*** Eastern Wood-Pewee™**
(Passerina cyanea) (Dendroica kirtlandii) (Sayornis phoebe)

Eastern Bluebird™* Nashville Warbler™* Hermit Thrush™*

(Sialia sialis) (Vermivora ruficapilla) (Catharus gultatus)

Field Sparrow™** Eastern Towhee™** Ovenbird*™*™*

(Spizella pusilla) (Pipilo erythrophthalmus )  (Seiurus aurocapilla)
Lincoln's Spamow™*** Brown Thrasher** Rose-breasted Grosbeak***
(Melospiza lincolnii ) (Toxostoma rufum) (Pheucticus ludovicianus)
Black-billed Cuckoo* Alder Flycatcher** Red-breasted Nuthatch™*

(Coccyzus erythropthalmus) (Empidonax alnorum)

*P<0.05;"™P<0.01; "™ P <0.001.

Corace et al. In Review. Nat. Areas J.

(Sitta vireo)

Red-eyed Vireo™™*
(Vireo olivaceus)

Black-capped Chickadee™
(Poecile atricapillus)

Chipping Spamrow™*
(Spizella passerina)
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NOTE: No snag/CWD
explanatory variables....this is
because there was virtually
none in the habitat patches!
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*Previous work (Rothstém ét aI 2004 .Goebel

et al. 2007, Spaulding 2008) identified the lack

of CWD/snags in managed stands.

e Structure (snags) provide
Important microsites for rarer
flora and fauna, and function in
nutrient recycling, other
processes,

« Sallabanks and Arnett (2005)
report the amount, size, and
distribution of structure (esp.
snags and CWD) to be major
limiting variables in biodiversity
of managed stands,

» Scott et al. (1977) found 85
North American bird species
excavate or use snags for
breeding.
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Stage 4
Loose bark

Stage 6
Broken

Stage 5
Clean

Stage 7
Decomposed

M

Stage 8 Stage 9
Down Stump
Material

Log characteristics

Y

Log decompaosition
class 2

Log decompasition
class 3

Log decompaosition
class 4

Log decomposition
class 5

Bark intact intact trace absent absent

Twigs < 3 cm present absent absent absent absent

Texture intact :::::t k0 parely hard, large pieces ;:‘:2; soft, blocky soft and powdery
Shape round round round round to oval aval

Color of wood

original color

original color

original color to
faded

Tight to faded brown
or yellow

faded to 1ight
yellow or gray

Portion of log
on ground

log elevated on

)

support points

log elevated
but sagging slightly

log is sagging
near ground

all of log on
ground

a1l of log on
ground

i
=
=

and Forestry.

Figure 10.1 and Table 10.2 The gradual decay of snags and logs can readily be seen in
many external changes. Note that when a well-decayed snag falls, it enters an advanced
o stage of log decomposition. (This figure and table are based on a description of the decay
Hunter. 1990. Wildlife, Forests, of Douglas-fir snags and logs as adapted by Maser et al. 1979, and Thomas et al. 1979,

from Fogel et al. 1973.)



Seney National Wildlife Refuge

An Emphasis on Structure: Preliminary Results

« 336 snags inventoried in Fall '06: 165 “natural” and 171 “managed” (i.e., created
in Fall ‘06),

*52% natural = jack pine, 48% managed = jack pine, most of rest oak spp.,
*Yr-1, “mortality rate” (i.e., % DC > 5) = 13% natural, 28% managed,
*Yr-2, mortality rate = 50% natural, 31% managed,

*Yr-2, 93% of all mortality in managed snags = jack pine, compared to 66% in
natural snags,

*Yr-2, 52% of managed snags with mortality <25cm dbh, compared to 19% of
managed snags >25 cm with mortality.

Celebrating a Century of Conservation



Percentage of snags in each decay class versus years post treatment for snags created by girdling
(n=107), top removal (n=30), and fire (n=30)
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Conservation Filters and Ecological Forestry on

National Wildlife Refuges
T
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VAE. {)_9 4 “A thing is right when it

- tends to preserve the

ot 'g i ) integrity, stability, and
Ry h" .,

beauty of the biotic
# community. Itis wrong

.4, When it tends otherwise.”
7
: .- ~Aldo Leopold
e
'._.;- 2 ) R. Gregory Corace lll, Ph.D.
. : | A Refuge Forester

Seney National Wildlife Refuge
Greg_Corace@fws.gov
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