








Table 1

Potential predictor variables derived from GIS layers for use in fisher occupancy models. Variables were calculated as proportions or means across all 1 ha grid cells within a 5 km? moving window.

Cover Type (EVEG)
CON

PHDWD
HC_RATIO
TS_RATIO

SHRUB

WTM

FORTYPE

Proportion of cells in cover types dominated by conifers

Proportion of cells in cover types dominated or co-dominated by hardwood trees

Ratio of area in cover types dominated by hardwoods to cover types dominated by conifers

Ratio of area in cover types dominated by trees to cover types dominated by shrubs

Proportion of cells in cover types dominated by shrubs

Proportion of cells with cover type = wet meadow

Proportion of cells with cover type = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine

California Wildlife Habitat Relationship (CWHR) Ratings

CWHR
CWHR2
HREPRO

Density (EVEG)
DFOR2

CFA80_TREE
BADHAB

Average fisher habitat value rating from the California Wildlife Habitat Relationships (CWHR) model for fishers (arithmetic mean of suitability ratings for reproductive, feeding, and cover ratings) « 100
Same as previous but excluding red fir, lodgepole pine, subalpine conifer, and montane riparian as suitable cover types for fisher
Proportion of cells with CWHR Reproduction Rating = High

Proportion of cells with cover type = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine AND CWHR
Density = Dense (>60% canopy closure)

Proportion of cells with Conifer Cover From Above (CON_CFA) or Hardwood Cover From Above (HDW_CFA) = 80-89.9% (85) OR 90-100% (95)

Proportion of cells with CWHR Density = S (10-24% canopy closure) or P (25-39% canopy closure) OR WHR Type = Urban or Barren

Vegetation Type Proportions (EVEG)

SMLFOR

MLFOR

LRGFOR

LRGHDWD

Proportion of cells with WHR Type = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine AND WHR
Size = 1 (seedling, less than 1 in. dbh) or 2 (sapling, 1-6 in. dbh)

Proportion of cells with WHR Type = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine AND WHR
Size = 3-6 (pole to multi-layered, 6 in. dbh and higher)

Proportion of cells with WHR Type = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, Eastside Pine AND WHR Size = 4,
5, or 6 (small tree to multi-layered, 11 in. dbh and up)

Proportion of cells with WHR type = MHW OR MHC AND WHRSIZE = 3, 4, 5 or 6. (pole to multi-layered, 6 in. dbh and higher)

Vegetation Type and Density (EVEG)

DLFOR

STRUCT

STRUCT2

CWHR_VUL

Diversity (EVEG)
TYPE_SHDI
TSIZE_SHDI
AGGREG_SHDI

Proportion of cells with WHR type = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine AND WHR
Density = D (>60% canopy closure). AND WHR Size = 4, 5, or 6 (small tree to multi-layered, 11 in. dbh and up)

Structure score, product of the following:

CWHR habitat indicator variable (1 = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine, Red Fir,
Lodgepole Pine, Subalpine Conifer, and Montane Riparian; 0 otherwise)

Forest canopy closure (centroid of class interval: S (10-24%) = 17.5, P (25-39%) = 30, M (40-60%) = 50, and D (>60%) = 80))

Tree size (centroid of class interval: 1 (0-1 in. dbh)= 0.5, 2 (1-6 in. dbh) = 3.5, 3 (6-11 in. dbh) =8.5, 4 (11-24 in. dbh) = 17.5, 5 (>24 in. dbh) = 24, and 6 (multi-layered trees)=37)

Structure score, product of the following:

CWHR?2 habitat indicator variable (1 = Montane Hardwood-Conifer, Montane Hardwood, Ponderosa Pine, Douglas Fir, Sierran Mixed Conifer, Jeffrey Pine, White Fir, Aspen, or Eastside Pine; 0 otherwise);
Forest canopy closure (centroid of class interval: § (10-24%) = 17.5, P (25-39%) = 30, M (40-60%) = 50, and D (>60%) = 80));

Tree size (centroid of class interval: 1 (0-1 in. dbh)= 0.5, 2 (1-6 in. dbh) = 3.5, 3 (6-11 in. dbh) =8.5, 4 (11-24 in. dbh) =17.5, 5 (>24 in. dbh) = 24, and 6 (multi-layered trees)=37)

Proportion of cells with WHR type = Ponderosa Pine, Montane Hardwood-Conifer, or Sierran Mixed Conifer, AND WHR Density = D (>60% canopy closure) AND

WHR Size = 3 or 4 (6-24 in. dbh)

Shannon Diversity Index - all WHR types

Shannon Diversity Index for all WHR Tree Size classes

Shannon Diversity Index for aggregated WHR types/sizes/densities:

1. Low density shrubs: all Shrub habitats with density class S or P (10-39% closure, all sizes)

ADS, ASC, BBR, CRC, CSC, DSC, DSW, LSG, MCH, MCP, SGB

2. High density shrubs: all shrub types with density class M or D (40-100% closure, all sizes)

3. Small hardwood forests: MHW/MRI class 1, 2, 3 (less than 1 inches to 11 in. dbh, all density classes)

4. Large hardwood forests: MHW/MRI class 4, 5 (greater than 11 in. dbh, all density classes)

5. Small, low density ‘mixed conifer/pine  forests: SMC, PPN, WFR, JPN, DFR/MHC 1,2,3 (less than 1-11 in. dbh), density S and P (10-39% canopy closure)
6. Small, high density mixed conifer/pine forests as above, but density M and D (40-100% canopy closure)

7. large, low density ‘mixed conifer/pine’ forests: types as above for sizes 4, 5, 6 (greater than 11 in. dbh) and density S and P (10-39% canopy closure)
8. Large, high density ‘mixed conifer/pine’ forests: types as above for sizes 4, 5, 6 (greater than 11 in. dbh) and density M and D (40-100% canopy closure)
9. Small high elevation forests: RFR, LPN, SCN 1, 2, 3 (less than 1 inches to 11 in. dbh)

10. Large high elevation forests: RFR, LPN, SCN 4, 5, 6 (greater than 11 in. dbh)
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Fig. 2. Partial response curves for the GAM model LANDS. The x-axis is the value of
the model independent variable, and the y-axis is the additive contribution of the
variable to the nonparametric GAM smoothing function. Dashed lines are two
standard errors about the estimated function. Variables: (a) total above-ground
biomass of trees in kg/ha/100 (BIOMASS_T); (b) latitude-adjusted elevation in
meters (ADJELEV); (c) annual precipitation in mm % 100 (PRISM).

about 18% lower than the maximum adult female survival rate we
used (0.90) and consistent with our finding that a 10-20% reduc-
tion in survivorship would interfere with population expansion.
We conclude that elevated mortality, perhaps in concert with dis-
persal filters, is likely interfering with natural reestablishment of a
breeding population north of Yosemite Valley, and that land man-
agers should investigate ways of reducing such additive mortality
factors. North and west of Yosemite NP, management on Stanisl-
aus NF should strive to sustain and recover late-seral forest con-
ditions (i.e, high forest biomass and structural diversity) and
prevent large-scale disturbances (e.g., severe crown fires) to fur-
ther facilitate northward population expansion - which our mod-
els suggest represents the greatest potential to increase the
population’s size and viability.

It is uncertain whether natural expansion, perhaps aided by
vegetation management and succession, can re-establish a contin-
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Fig. 3. Accuracy of the probability of fisher occurrence model LANDS in predicting
fisher presence and absence using: (a) the more inclusive MAPE interpretation of
the fisher data and (b) the more restrictive MAPE2 interpretation of the fisher data.
MAPE2 omits sites surveyed only once or with only one fisher detection despite
multiple surveys; MAPE includes all sites. Shaded bars represent survey sites
lacking detections; open bars are those with detections. Note that the MAPE
interpretation results in more fisher detections in areas of low predicted fisher
probability of occurrence (i.e., apparent errors of commission).

Table 4

Effects of initial population size and maximum dispersal
distance on modeled number of adult female fishers at
equilibrium (model year 40) with 20 replicates each.
Starting population size was varied as 50, 100, or 200 adult
fernales using 860-ha territory size and 50 km maximum
dispersal distance. Maximum dispersal distance was varied
as 25-, 50, or 100 km using 860-ha territory size and 100
initial adult females.

Mean SD

Initial population size

50 131.2 10.25
100 1348 8.07
200 141.0 8.82
Maximum dispersal (km)

25 1322 8.96

50 13438 8.07
100 1374 10.25

Table 5

Effects of territory size on modeled number of adult females at equilibrium (model
year 40). All simulations started with 100 Stage-3 females; 50 km maximum dispersal
distance, 20 replicates.

Territory size (ha) Median Mean Min Max SD
500 2555 2552 241 273 7.64
860 1355 1348 121 147 8.07

1200 90.0 89.5 73 106 8.87






















