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Overview

1. Role of carnivores in ecosystems: why do we care?

2. What has science contributed to the goal of fisher
and marten conservation (esp. public lands)?

l.e. the ‘easy’ questions.

3. What are the next generation of information needs?

l.e. the ‘hard’ questions.




Carnivores in Ecosystems

Carnivores

1. Ecosystem ‘services’

e transfer energy via predation, cycle nutrients
* influence evolution of prey, disperse seeds

2. Role In structuring communities

Ecological Meltdown in

IASOREOROE 1MisaRY ans Predator-Free Forest Fragments

avifaunal extinctions
Z John Terborgh,”* Lawrence Loper,” Percy Mufiez V..
in 3fragmented system Hadhu Rao,*¥ Gharala Shahabuddin,® Gabriela Orihuela,™
Fawln b Croaka & Michasd E. Sauli ; rallen Riveros,® Rafasl Ascanio,™ Creg H. Adler,"
Thomas D, Lambert,”™ Luis Balbas™
The manner in which terrestrial ecosystems are regulated Is controversial,
The "top-down” school holds that predators limit herbiveres and thereby
prevant them from averexploiting vegestation. “Bottom-up”™ proponents
stress the role of plant ehamical defernses in limiting plant depredation by
herblvores. & set of preadator-frees islands created by a hydroslectric im-
peundmant in Yeneruela allows a test of these competing world views.
Limited area restricts the fauna of amall [0.25 to 0.9 hectare) Islands to
predators of Invertebrates (birds, lizards, anucans, and spideri), ieed pred-
ators (rodenta), and hearbivaores (howler monkeys, lgusnas, and leaf-cutter
ants). Predators of vertebrates are absent, and densitios of rodents, hawler
monkeys, iguanas, and leaf-cutter ants are 10 to 100 tiimes greater than on
the nearby mainland, suggesting that predators normslly Umit their pop
wlatlons. The densities of seadlings and saplin ancpy trees are severely
reduced on herbivore-affected islands, provid evidance of a trophic cas-
cade unleashed in the absence of top-down regulation,

3. Vulnerability to extinction




Carnivores in Ecosystems

3. Vulnerability to extinction
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Carnivores in Ecosystems

Characteristics that increase
vulnerabillity to extinction

Secondary or tertiary consumers
Low densities

Large home ranges

Low mobllity

Relatively low genetic diversity

Especially Habitat Specialists:
Marten & Fisher

Increased Risk from
Habitat - Altering Activities




General Comparisons: Martes in California

M. americana M. pennanti

Body size 0.5-1Kkg 2 -5Kkg
Home range size 2 — 10 km? 15 — 40 km?
Forest types Conifer Mixed
Elevation Higher Lower

Paleohistory Pleistocene Holocene
In western US refugia arrival




What have we learned?

What we've learned from research on
public lands in California:

SURVEY AND DETECTION METHODS

Fisher Marten

Track plates and cameras '

Snow tracking o

Noninvasive genetic sampling
» fecal
*hair




What have we learned?

American Marten, Fisher, Lynx,
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MONITORING MARTES POPULATIONS IN CALIFORNIA
SURVEY DESIGN AND POWER ANALYSIS'

Howarp B. STAUFFER
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What have we learned?

Systematic Surveys (1996- 2002)

n = 459 sample units
systematic sampling
10-km spacing

sample unit = 6 stations
8 visits




What have we learned?

Monitoring the Sierra Nevada Fisher
Population (2002 - )

Developed as part of the
Sierra Framework Adaptive

Management Plan
(Zielinski and Mori 2001)

Seniinel

* Occupied v. unoccupied areas
Sites

* |ndex = P =proportion of units with Only
detection
* Designed to detect 20% decline

Oocupied
Arca

Detecting 20% decline in P
requires > 288 sample units.




What we’'ve learned: BASIC ECOLOGY

Fisher Marten
Geographic Range ‘
Microhabitat Selection (esp.resting) ‘

Landscape Habitat Suitability ®

Home Range - size

- composition ®

Diet

Population Ecology .

Population Genetics O
Demography ®

Fitness and Habitat Relations

Dispersal Behavior

Community Ecology
Disease and Parasites




What have we learned?
Fisher Surveys  (1986-2000) Detections

Distribution

2 California populations
e ~ 400 km separation

Aubry and Lewis (2003)



What have we learned?

Marten Distribution

Early 1900s Surveys (1990 -2002) Detections
. . " '.':i‘-} G T
. . s A

e e
T -

Lt
||||||

e Severe reduction: M. a. humboldtensis
* Apparent pop. fragmentation: Cascades/Northern Sierra



La

nd Ownership:

Marten
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I Public

Private

\ N

Public | Private Public Private
Humboldt | 359, 65% 62% 38%
Sierra 68% 32%
Both 60% 40%




What have we learned?

Fishers:
Two Important Microhabitat Elements
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1. Large Woody Structures

2. Dense Overhead Cover




What have we learned?

Large Woo tures
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What have we learned?

Fisher Rest Structures
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What have we learned?

Fisher Rest Structure Size
(Conifers: Sierra Nevada)

NATAL DENS
n=3

MATERNAL DENS
=

REST
STRUCTURES

n =329

REST VICINITY
n =453

RANDOM |
n =380

RANDOM Il
n = 384
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What have we learned?

Rest Structures: Fisher vs. Marten

Southern Sierra Nevada
CWD pile s

- n
B Marten 145
Fisher 232

Subnivean
Nest
Stump

Burrow Reuse

Shrubs ] Marten = 26.2%

Rocks | Fisher = 11.8%
Log |

Conifer (Dead)
Conifer (Live)
Oak Cavity
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What have we learned?

Martes Rest Structures and
Sites: Generalizations

e structure more important than tree species

* Size IS necessary but age is required

e many suitable structures necessary per unit area

* logs important, but not as substitutes for trees/snags
e the structure’s context (the ‘site’)is important

e reproductive dens likely to be similar to rest structures




Model

Resting: ‘Fisher’
Model

Resting: Female
Model

Resting: Southern
Sierra Model

‘Foraging’ Model

Tree Shrub

Canopy canopy
Closure Closure

X

X

What have we learned?

Dense Overhead Cover

Predictor Variables: Fisher Habitat Models




What have we learned?

Home Range Characteristics
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What have we learned?

Landscape Models:
Regional Fisher Habitat is Differentially Distributed

Carroll et al. (2004)




What have we learned?

Empirical Model . Conceptual Model
[Cal. Wild. Hab. Relations]

Fredicted Probability of Fisher Detection
in NW California and SW Oregon
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Fisher Genetic Diversity Declines with Latitude " "aveweleamed?
520N___ 015 0,25 035

. . |
British Columbia e ®

— Heterozygosity (He)

— microsatellite data
_ P =0.009

Southern
Oregon

NW California @ b ®)

SierraNF T N | 7 O
Sequoia NF

Wisely et al. (2004)



What have we learned?

Fisher Populations Demonstrate
Restricted Gene Flow

« Wright's Fg = 0.42 (0.07)

 Highest reported for mammalian carnivore
e higher than for fishers in Canada (Fs;= 0.14)

 higher than wolverine and marten

e Suggests population fragmentation and
Isolation




What have we learned?

Genetic Diversity: Martens >> Fishers

Haplotype Nucleotide
Diversity Diversity
(Nei 1987) (Nei 1987)
n

Fisher 44 0.33 0.0008 + 0.03
Marten 29 W 0.0021 + 0.05

Excluding M. a. humboldtensis

D-loop mtDNA sequences (Koepf 1998)







What we’'ve learned from research on
public lands in California: APPLIED ECOLOGY

Fisher Marten

Effects of Timber Harvest
e clearcutting O O
e other methods
Effects of Fuels Treatment
e on habitat elements
e On home range suitability
Effects of OHV Recreation and Ski Areas

Effects of Land Allocation and Regional
Conservation Planning

Scale-Specific Effects Analysis
e projects (THPs, BES)
« watershed




What we’ve learned from research on
public lands in California: APPLIED ECOLOGY

Urgent Need:
Fisher - Effects of Fuels Treatments

Urgent Need:
Marten - Effects of Recreation

Urgent Need:
Fisher & Marten - Conservation Planning
and Effects Analysis




Information needs

Fisher: Fire & Fuels Treatments

ey  Unied Staien Deparfmend of Agriculbas
"F‘L'tq Forest Service E

Pacific Southwes Region
Sierra Mevada Forest Plan Amendment Project
Final Environmental mpact Stabemiznt

Sierra Nevada
. Fire Hazard Risk Index
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Information needs

Prescribed Fire
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Information needs

Fuels Treatments:
Fisher Habitat Risks

Potential short-term effects:

Decrease In....

* large live trees

e large diameter snags and logs
e canopy closure

e canopy layers




Information needs
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Information needs

OHV and Developed Recreation:
Effects on Martens




Information needs

The Effects of OHVs on Martens

Lake Tahoe study area
(Lake Tahoe Basin Mgmt Unit)

High Sierra study area
(Sierra National Forest)

Zielinski and Slauson (in prep.)



Information needs

‘Effects Analysis’: Using Available Science

Project-level Questions:

* Landscape Models - Context
 Microhabitat Models - Evaluate Effects of Projects




Information needs

Landscape Models: Context for Projects

Fisher Predicted Landscape Suitability: Moderate Resolution
Confusion Hill Highway Relocation

Highaay
Humboldt Retocation
County

Highway Sutabity
Relocation =

Mendocino
County L
{0.11-0.33)

Mgdium
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Information needs

Microhabitat Models: Assessing Project Effects
(e.g., Resting Habitat Model; Zielinski et al. 2004)
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Mean Predicted Values |
-Before and After-

RESTING HABITAT SELECTION BY FISHERS IN CALIFORNIA
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RARE -0.90 of the Akaike weight (Table 4) and took the
form:

Wix) = exp(0.06496*CANAVE + 0.01437*DBH-
MAX + 0.8692*CONSNAG).




Information needs

Effects Analysis: Using Available Science

Landscape / Regional Conservation questions:

e Landscape models - source habitat / ‘bottlenecks’
e Landscape models - Conservation planning;

e land allocations; reserve design

 Inform land exchanges [e.qg., ‘checkerboard’].




Information needs

Conservation Planning: Using
Regional Habitat Models

Seo et al.
(in prep.)

Carroll et al.
(1999; 2005)

Truex
(in prep.




Conservation Plar

Bottleneck — Corridor Identification
Landscape Habitat Suitability

Fisher Southern Sierra (Truex, in prep.)

-

Suitability
B High
B Medium

] Low
[] Very Low




The informed use of habitat
models makes fisher and marten
conservation a quantitative and a

proactive process.

- Defensible and Responsible -




Information needs

Conservation & Information Goals: Realistic

1. Comprehensive monitoring program: populations
and habitats

2. Replicated studies of effects of land management
activities on habitat use.

3. Overlooked aspects of ecology: e.g., dispersal,
disease, reproductive den structures.

4. Integrate fisher/ marten management with ecosystem
management




Ecosystem mgmt

Ecosystem Mgmt: Sensitivity to
Renewal Rates of Key Processes
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Ecosystem mgmt

Ecosystem Mgmt: Integrate Martes & Other

Late-Seral Species in Conservation Plans

Fisher + Owl Mollusks and Salamanders

Categary Categaory

B B o
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Information needs

Dream Goals

1. Discover habitat thresholds...
....for occupancy and for reproduction.

2. Region-specific estimates of reproduction and

survival.

3. Develop ‘fithess landscapes’ and viability
consequences

4. Understand and prepare for effects of climate
change on habitats.




Climate Change Predictions: Forests

Alpine/Subalpine Forest

Evergreen Conifer Forest

Mixed Evergreen Forest
Mixed Evergreen Woodland

Grassland

Shrubland

Desert

N | [ .

Lenihan et al. (2003)

Crrent | Prdicted: 2070 - 2099

N u










