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Birds as Indicators in Adaptive Management

INNOVATIVE APPROACHES TO INTEGRATING WITH MANAGEMENT

« Applied adaptive research and monitoring
- songbirds and spotted owls, shrubs, and aspen restoration

 Local and landscape factors influencing species abundance

* New landscape modeling technigues for uncommon species — MIS
woodpeckers on the Lassen.

e Integration tools
- White papers, interactive GIS tools, field trips, posters, presentations,

and publications.
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Songbirds and Spotted Owl
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Land Allocations Iin the PLAS

N.F. Land in % of N.F. in

Allocation Study Area Study Area

SPOW PAC 117,966 11.49

SPOW Core 204,939 19.95

SOHA 98,812 9.62

NOGO PAC 31,481 3.07
Legend

» Wilderness 23,738 2.31

I:l Treatment Unit b

Offbase 291,884 28.42
- Off-basefdeferred

Total 768,819 NA
- YWilderness Area

Total - Overlap 581,459 56.62
B 1o Goshawk PAC

W/O Core 453,185 44.13
B soHe
- Spotted Cwl Core Area
B sootted 0w PAC

Mational Forest

D Study Area
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A suite of species as management indicators

. Hermit Warbler 11. Hammond’s Flycatcher
. Oregon Junco 12. Cassin’s Vireo
Mountain Chickadee 13. Brown Creeper

. Audubon’s Warbler 14. Warbling Vireo

~N o O WN P

. Dusky Flycatcher 15. MacGillivray’s Warbler
. Nashville Warbler 16. Steller’s Jay
. Western Tanager 17. Black-headed Grosbeak

2\ » | | 8. Golden-crowned Kinglet 18. American Robin
%" | 9. Red-breasted Nuthatch  19. Spotted Towhee
(14 10. Fox Sparrow 20. Calliope Hummingbird
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Species More Abundant Outside PAC/Core Areas

Outside Inside

Species Pac/Core PAC/Core Ratio P-value
Fox Sparrow 0.460 0.110 4.18 <0.001
Calliope Hummingbird 0.113 0.040 2.83 <0.001
Spotted Towhee 0.127 0.046 2.76 <0.001
Olive-sided Flycatcher 0.208 0.103 2.02 <0.001
Dusky Flycatcher 0.769 0.411 1.87 <0.001
Western Wood-Pewee 0.137 0.079 1.73 <0.001
MacGillivray’s Warbler 0.202 0.130 1.55 <0.001
Mountain Chickadee 0.671 0.460 1.46 <0.001
Chipping Sparrow 0.099 0.074 1.34 0.076
Western Tanager 0.456 0.388 1.18 0.014
American Robin 0.118 0.105 1.12 NS

Audubon’s Warbler 0.638 0.577 1.11 0.080
Stellar's Jay 0.137 0.123 1.11 NS

Nashville Warbler 0.137 0.123 1.11 NS

Red-breasted Sapsucker 0.100 0.090 1.11 NS

Oregon Junco 0.740 0.695 1.06 NS
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Nesting Guilds

Outside Inside
Index Pac/Core PAC/Core Ratio P-value
Shrub Nesters 1.79 0.86 2.08 <0.0001
Cavity Nesters 1.37 1.24 1.10 0.026

Tree Nesters 3.90 4.63 0.84 <0.0001
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Shrub Habitats
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Why Manage for Shrubs?

Proportion of Breeding Birds in each Nesting Guild
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Fox Sparrow and Shrub Cover in the PLAS

R2=0.21, p<0.0001

Mean Abundance/Point
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MacGillivray’s Warbler and Shrub Cover in the PLAS
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Dusky Flycatcher and Shrub Cover in the PLAS

R2=0.09, P<0.0001
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Shrub Bird Species Nesting Habitat
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Species Abundance at Proposed DFPZ’s

Dusky
Flycatcher

o DFPZ
O Non DFPZ

Fox Sparrow  Hermit Warbler

Hammond's
Flycatcher

Brow n Creeper
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Open Forest and Shrub Limiting Factors

 Shrub and other open forest habitats are likely to decline under
current management (both HFQLG and SNFPA).

- Fire suppression

-50% of forest is on “closed canopy trajectory”

-Fuel reduction treatments retain 40 — 60% canopy cover
-Many fuels projects target shrub areas for mastication
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Managing Shrub habitat for Birds

» Re-evaluate shrub importance vs. fire risk

» Group selects need to be larger (less quantity?)

» Reduce stocking rates of replanted areas

» Regenerate mixed species shrub habitats

»Leave snags and a few large trees.

»Use fire to achieve shrub regeneration

»Fuel treatments and Area thinning - use mosaic design

»Post-fire Management (salvage, dense replantings,
shrub removal).
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Treated vs. Untreated Aspen
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Woodpeckers & Aspen
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Warbling Vireo and Aspen Cover

] R2=0.21, p=0.0001
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Importance of Understory Aspen

R2=0.12, p=0.001
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Managing Aspen for Birds

Aspen treatments are warranted

Birds respond immediately to treatment — especially
woodpeckers, mountain bluebird, tree swallow

Manage for aspen cover over 40% for Warbling Vireo

Manage for a range of aspen successional stages including
early seral aspen with dense regeneration.
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Local versus Landscape Effects

Birds respond to:

“Local” features (e.g. vegetation
composition)

“Landscape” composition features

Howell et al 2000
Renjifo 1999
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Landscape Ecology Metrics

 Different configurations can have very different effects on
ecological function.

Interspersion and Juxtaposition Index (1J1) — measure of how dispersed individual habitat
patches are in relation to patches of other habitat types.

Shannon Habitat Diversity Index (Diversity) — Diversity of habitat types

Contagion — index of the amount of habitat clumping.

Core Area — measure of the amount of the area away from edge.
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Original Vegetation Map

Veg25m-grd
CX-Brush
[ FBX-Harvested/Burned
FCX-Plantation w/ brush
[ FFX -unknown
GM - Meadow
GP - Pasture
I HL -Live oak
| HA -Aspen
! HB -Black oak
i HT - Tanocak
HX - Other Hardwood
PP -Ponderose pine
PMC -FPP MC
DMC-DF MC
[ MC - Mixed Conifer
[ WMC -WF MC
B TF - True fir
B LP -Lodgepole pine
""" RF -Red Fir
WEB - Whitebark pine

NB - Bare
MR -Rock
B NU - Urban
I NW - Water
30 0 30 60 Miles
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Reclassified Vegetation Map

Reclassified Vegetation Types

Vestra Vegetation

D Brush
- BurnMarvest

- ConiferSize2_3w/ DenseCanopy
- ConiferSize2_3w/ ModerateCanopy
- ConiferSize2_3w/ OpenCanopy
I conifersize4tos

[ Firsizeito2

B Firsizes

I Firsizestos

Hardwood

10 20 Kilometers

Meadow/Riparian

- Non-Vegetated
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Shannon Diversit Contagion Index
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Shannon Diversity Index
shdi

Value
High : 2.16889

Low:0

20 Kilometers
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Olive-sided Flycatcher

w Akaike

Obs Model AAICC

Diversity 0.0000 0.49085
Diversity + Local Veg 0.6698 0.35115
All Landscape + Local Veg 2.2988 0.15552
1JI + Local Veg 10.5702 0.00249
Core Area 217.6402 0.00000
Core Area + Local Veg 29.1555 0.00000
All Landscape Variables 0.4896 0.00000
1JI 37.3754 0.00000
Null 47.8319 0.00000
Local Veg Only 47.8319 0.00000
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OSFL Parameter Estimates-Model averaged

Est. Model

Parameter Average SE

Contagion 0.0037 0.00755
1JI 0.1116 0.00340
Intercept -3.6321 1.12320
Diversity 0.6576 0.57699
Core Area -0.0214 0.02363
Maximum Tree DBH 0.0033 0.00295
Snags >30 inch DBH 0.0182 0.00649
Total Basal Area -0.0810 0.01812
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Hermit Warbler

w_Akaike

Model Aaicc

Diversity + Local Veg 0.000 0.91338
All Landscape + Local Veg 5.121 0.07058
Core Area + Local Veg 8.137 0.01562
1JI + Local Veg 15.411 0.00041
Local Veg only 33.505 0.00000
All Landscape no local 367.290 0.00000
Core Area 367.886 0.00000
Diversity 368.265 0.00000
1JI 384.266 0.00000
Null 439.716 0.00000
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Hermit Warbler Parameter Estimates-Model Averaged

Est. Model

Parameter Average SE

Contagion -0.0002  0.00044
1JI -0.0001 0.00017
Intercept -1.4229 0.15779
Diversity -0.3535 0.07038
Core Area 0.0004 0.00089
Mixed Conifer Index 0.0245 0.00553
Canopy Height 0.0260 0.00272
Total Basal Area 0.0072 0.00371
Tree Cover 0.0109 0.00108
Tree Richness 0.0905 0.01591
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Local vs. Landscape Summary

 For almost all species landscape factors are important
* Manage beyond the patch, consider habitat heterogeneity
and configuration — both pro and con.
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Integration Tools

Interactive GIS
New predictive modeling tools
White Papers

Posters, presentations, field trips, and publications
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MIS Interactive GIS Tool —
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MIS Predictive Models — Pileated Woodpecker

» Focus sampling areas
 Prioritize areas to
manage for these species
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White Papers

ng Mi onifer-Hardwood Habitat -

=rra Nevada

Mixed-conifer hardwood (MCH) is among the most avian species-rich forest habitas in the Sierra
Mevada, and supports the gremtest number of neotrepieal megrants. Several bird specet are stroaghy
associated with hardwoods - especially black oak. The high structural complexity and floristic diversity
typical of healthy MCH habitat is thought to be a primary driver of avian diversity. Additionally. the
acorn produced by caks provide a unigue and impartant ressurce for am army of wildiife specier. In the
absence of fre, these habitats have become less complex and diverse, with pines and hardwoods being
repiaced by dense stands of fr and cedar. In the absence of natural disturbance regimes, management
intervention appears necesmary; if taken in the form of strategically designed thinning and preseribed fire
it can mimic natural and restore the important habitat components and ecological processes
that support the full range of MCH amscciated bird species.

for Birds in the

Managing Shrub Habitats for Birds ™ -,

in the Sierra Nevada

Shrub. habitats are a vital of Serra forests for rumerous bird species. Over 20%
of landbirds broeding in the Sierra Movada nest in shrub habint  These thrub communities appear at
rizk for several reasorms. Firse, the role of fire has been and continues to be reduced in shaping the
Sierra Second, forest has moved sway from practices that create earfy
morﬂhhlwnhﬂrofmﬂwmphunbwmldowdmm Finaily, in mary
areas shrubs have been targeted for elimination under fuels reduction projects - with mastication and
oven herbicide beirg The effocts of all of thess management
dem.onxmumhlmmhmhlxwzmmmammml
shrub fields will decrease in quantity and quality in the Sierra Nevada and with them shrub-dependent

birds and other wildiife.

Strategies for Managing Shrub Habitat for Birds
With current management direction focused on increasing canopy
cover and reducing fire bazards, shrub habiot s 3t ke The needs of
shrub-dependent birds can be met by incorporating the following
recommendations imo preject planning and other management

activities

I. Value Shrubs as impartant wildlife habitat. Al managerment
activities that may impact shrub habitats shoud comsider the
ecological value of this habitat to wildlife.

2. Manage group selects and postfire for shrubs. Timber
harvest or fires that sigrificandly reduce canopy in areas »5 acres
can provide high quality habitat for shrub-dependent birds.
Herbicide, mastication, and conifer release treatments that inhibic
natural sheub regeneration elimirate important bird habimar

3. Prioritize mixed shrub habitats over monotypic stands
Mixed species shrub fields support greater diversity and densities
of shrub-nesting birds than manzanio-domirated sies.

4. Increase use of prescribed fire. Fire can help regenerate
senescing shrubs reduce surfice fuels thar inbbic shrub
recruitment. and thin encroaching conifers

Key Shrub Bird Species
Mourain Quad

Calliope Hummingbird
Dhusky Fiyeatcher
Olive-sided Flycatcher
Yellow Warbler
MacGillivray's Warbler
Green-tailed Tawhes
Foux Sparraw
White-crowned Sparrow

Key Habitat Features
Sheub Diversity
*50% Shrub Cover
5 acre pasch size
Large Snaps & remnant treas
LLeaf Linter

Key MCH Bird Species
Flammilated Cwl

Warbling Virco
Mashvile Warbler
Black-throated Gray Warbler
HacGilivray's Warbler
‘Western Tanager

aging MCH Habitat for Birds

pparent degradation of hardwoods and cther cpen-forest
habitat features within mixed conifer forests in the Sierra, restoration
trestments are necesmry.  Improving the health and wabiley of
hardwoods while improving the hakstat value to the MCH bird commu-
rity iz possible In order to maximize the benefit to breeding birds
managers should consider the following

I. Reduce conlfer cover to |.|..|.. harde

fr.  This it the

mast important mndemmn mmry to avaid further rediction
in bird habitac.

2 Manage for cavities &a:nwmdm,mlmnghm
are mmzl sources of cavities. 30% of the breeding fandbirds in
MCH habsitat in the Northern Sierra nest in cavities.

M ® for structural divensity. Under and middie-mory foli-
age volume are positively correlsted with avian richness in MOH
hlhinlmlheEemNevzdl.

wry. Many mvian speces
‘uﬂporwmal their nests in the understory and on the ground
in MCH habitat (eg, Mashwille Warbler. Fox Sparraw).

5, Manago with Fire. Fire was a critical part of the natural cycle
that maintained hardwoods, snags, and understory plants in MCH.

-

Managing Meadow Habitat for Birds ~-,
in the Sierra Nevada b

Meadow and other riparian areas are the single most important habitat for birds in the west Water
diversion and damming mining, development, encroachment of conifers, and most importandy grazing
have caused a significant loss and degradmion of mensdow bird habitat in the Sierm.  As 3 result, four
meadow bird species have been conferred special status in California (Sandhill Crane, Grea-Gray Owd,
Willow Flyeatcher, and Yellow VWarbler). With most of the largest meadows in the Northern Sierra
privatdly owned, efforts to protect and manage these valuable resources will require a collaborative
effort between multiple partners. Recent restoration efforts - primarily in the form of remaving grazing
= have resulted in increases in numerous meadow species, including Sandhill Crane and Willow
Rycascher. With their limited extent on the landscape, wildlife value, and degraded stite, meadow
restoration and management should be amang the highest priorities for managers in the Sierra Nevada,

in the Sierra Nevada

Aspen are often out-competed by conifers in the Sierra Nevada, due to extensive livestock grazing and
the absence of regular fire Az & result. the health of aspen has detenorated and expmates suggest its
extent in western Morth America hae been reduced by s much as 96% Aspen habitar. especially when
associated with riparian vegetation, is the single most species-rich avian habitat in the Serra Mevada.
Several bird species of management interest are assacisted with aspen including Northern Gashawk,
Red-bressted Sapaucker, Warbkng Vireo, and Mountsn Blucbird, With itz daproportonate importanes
to birds and other wildife, limited extent on the landscape. and signiicant loss and degradation, aspen
restoration should be among the highest priorities of land managers in the Sierra Nevada,

Managing Aspen Habitat for Birds ™ -,

Key Meadow Bird Species
Sandhill Crane
‘Wilsce's Snipe
Calkope Hummingbird

Strategies for Managing Meadows for Birds

Wvith the extreme loss and degradation of meadow habitar through-

ow the Sierra. changes in meadow management are necesmry. The

following are a list of the most important considerations for managing

meadows for breeding birds:

|. Get to know your meadows. Imventory and rank the habiot
value of meadows using key species listed above as indicators.
Make wildlife management the primary objective in the
meadows most iImportant for brds. With their unmatched

Key Meadow Features
Derse ptches of willowlaider

Luth il herbaceous bryer
ecological value and loss and degradation. \!mlewwm-mn;hup Large ren 10 porimeter rasio
quality meadows shoud be managed for wi High e

L Restore degraded meadows. Several meadows in dn M. Si- Soil maist refimnding water

erra have responded well te minimal restoration sctivities, inelud-

ing raigng water mbles with check dams and remeving all grazing,

Manage for dense patches of willow/alder. Dense stringers
or patches of these shrubs are the single most important habitae
feature for meadow-dependent birds.

. Manage for tall lush herbaceous vegetation. A vigorous
understory i imparant for concesling nests and supporting
invertebraces that birds prey upon. The Willow Fiycatcher is

Strategles for Enhancing Aspen Bird Habltat
With the extensive loss and degradation of aspen throughout the
Sierra, larpe-scale remoration efforts are caffed for to avold further
lostes and increase the ecological value of this vital habitae  The
following are a list of the most important considerations for managing
aspen for bresding birds:
I. Promote aspen regemeration and expansion. This i the
single mast important management consideration to avoid further
losges and degrachsion of this important habicar
Manage for multiple age and cover classes, Smallest size
dlasses of aspen are important predictors of mvian richness.
3 Restore riparian aspen communities. When healthy, this is
the single most species-rich habitat in the Sierra, supparting
numersus birds species of ment concern.
Manage for dense and diverse understory. Understory as-
pen and rigarian shrubs are impartant for numerous pan species.
umlt grazing and g Grazing and

reduce aspen v iqu
\dum and the structural diversity imporant for rumerous bird
species. Grazing may alto increase cowbird abundance which can
negatively impact breeding birds.

-

w

Key Aspen Bird Species
Morthern Goshawk
Fled-breasted Sapsucker
Warkling Vireo
Western Wood-Pewee
Dusky Fycatcher
Tree Swallow

Mauntain Blucbird

Swaingon's Thrush

Chipping Sparrow

F
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Key Habitat Features
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Conclusions

 Are you still with me?

« Ecosystem approach to management is necessary to meet
the competing needs of the full compliment of wildlife.

 Birds are ideal candidates for providing some of the
necessary feedback.

» Research and management must continue to find ways to
Integrate more results to ensure informed state of the
science management decisions are being made.



PRBO Conservation Science

Acknowledgements

Region S of th ,A_.,n BWHEIEQI=G, Monitoring

*Lassenan' __-'t| orests

HoWell, Nadav Stralberg and
from PRBO. R e %




PRBO Conservation Science

o« N

ojjele

PRBO Conservation Science



