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FocalYeciesSelection: Acorn woodpeckers are barrier
sensitive pak woodlandhabitat specialig. They are considerezh
umbrella speciesor oak woodland habitatsThey are threatened by
the continued destruction of oaks in Califorifizerner and Boss
1980) and mor regeneration of oaks could be a major factor
limiting acorn woodpeckers in the futurgoenig, Stacey et al.
1995) Becausef their abilityto fly over barriers on the ground,
leastcost corridors were not modeled for bird species. Therefore
the acorn woodpecker asincluded asa corridor dweller.

Status and Habitatacorn woodpeckers are common, yearlor]
residents below 2100 m elevation in hardwood and hardwood
conifer habitatf CWHR 2008)his woodpecker occurs throughout
the foothills The speciegequires lowdensity stands of large oaks
with sparse canopy and snagsdis considered an indicator species of oak woodland he@WHR
2008) Acorn woodpeckers seek water dgiGWHR 2008)hreats include the continued eliminatioas
well as poor regeneratioraf oaks in Californi@/erner and Boss 1980)

Habitat Model The final three habitat suitability models developed for acorn woodpecker were the
expert opinionCWHR Biovieyand Maxentscenarios 7 and 9. Tl&WHR Bioviemodel was defined

from vegetation, size and density for 63 vegetation classes. For th&laxentscenarios we used 8159
location pointsto train each model2040to test each modeland 17929 background points.
Environmental variables for thdaxentscenario 7 model included elevation, distance to water and
vegetation represented by four continuous variables (percent conifer, percent grassland, percent
hardwood and percent shrub). #nonmental variables for thiaxentscenario 9 model included four
bioclimatic variables (annual mean temperature, temperature seasonality, annual precipitation and
precipitation seasonality) elevation, distance to water and vegetation represented bgdatinuous
variables.

Patch AnalysisTerritory/Home Range: Lives in cooperative social groups with varied territory sizes
from 3.5 to 9 hgMacRoberts and MacRobers 1976, Storer, Usinger et al. 20@4jnum breeding
patch size used was 3 ha; minimum population patch size was 100 ha.

Dispersal/Migration: Maximum dispersal distance of 8.6 km

Results and Discussiomhe selectedicorn woodpeckehabitat suitability model waMaxent

scenario 7 The modeperformed well with an AUC ofTb.The mean probability threshold was29,
predicting 3,359,596.5 ha of suitable habitat. The patch analysis identified 669 breeding patches
covering 18,304.8 ha and 270 population patches covering 2,373,754.6 ha. Twedhtimcy of the
leastcost union corridors were identified to have suitable habitat patches within the maximum dispersal
distance and were included in the final linkagdabitat patches covere84.7% of the total corridor
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area.Acorn woodpeckehabitat was categorized as low (thresheb), medium (5675) or high (75L00)
based on predicted suitability; 47.8%/habitat area ircorridors hal high predicted suitability, 42%
medium and 1@b6low.

Potential habitat for the acorn woodpecker is widespreacbtighout the foothills and eastern side of
the study area.

Region 1Most habitat patches are continuous throughout the northern region, with isolated patches
on the western side near Chilcoot Wilderness Area (WA) and eastern side between Chilcoot WA and
Lassen Volcanic National Park. The linkages capture most of the habitat patches in the north between
Chilcoot WA and Shasta Lake.

Region 2North: Habitat is limited to the foothills and eastern side in this region with only scattered
patches on the westeraide of the study area. Habitat patches on the western side near the Sacramento
River NWR may become more isolated from the Chico block due to urbanization around the City of
Chico. Habitat patches in the foothills and eastern side of the study areaidyecbntinuous and are
captured by most linkages.

Region 2South Habitat is limited to the foothills and eastern side in this region with only scattered
patches on the western side of the study area. Habitat patches on the western side near the Cosumne
River Ecological Reserve and N&mmoma Marshes Wildlife Area are isolated from foothill blocks such

as Deer Creek Hills and Crevis Creek. Habitat patches in the foothills and eastern side of the study area
are fairly continuous and are captured by mbskages.

Region4: Habitat is limited to the foothills and eastern side in this region with only scattered patches

on the western side of the study area. Habitat patches on the western side near the Merced River block
are isolated from foothill blocks @lack Rascal Creek and San Luis NWR. Habitat patches in the foothills
and eastern side of the study area are fairly continuous and are captured by most linkages.

Maxent model Maxent model Total predicted Total area of Number of
AUC threshold habitat (ha) patch habitat (ha) | habitat patches
0.75 0.29 3,359596.5 2,392,059.4 939
Percentage of totapredicted Percentage of totapredicted Percentage of totapredicted
habitat areawith low suitability | habitat area withmed habitat area with high
(threshold-50) suitability (50.01-75) suitability (75.01-100)
24.7 47.5 27.8
Percentage of | Percentage of Percentage of Percentage of
Number of total corridor habitat areain habitat areain habitat area in
corridors area in habitat | corridorswith low | corridors with corridors with high
patches suitability medium suitability | suitability
230 84.7 10.0 42.2 47.8
Percentage of all low | Percentage of all med | Percentage of all high | Percentage of all
suitability habitat in suitability habitat in suitability habitat in suitable habitat in
corridors corridors corridors corridors
19.6 42.7 82.8 48.2
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Figure SL. Predicted habitat suitability fahe acorn woodpeckerNlelanerpes formicivorys
Environmental variables for the Maxent scenario 7 model included elevation, distance to water and

vegetation represented by four continuous variables (percent conifer, percent grassland, percent
hardwood and percent shrub).
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Figure &: Habitat patch analysis fahe acorn woodpeckerNlelanerpes formicivorysnorthern Sierra
Nevada foothills, CDFW Region 1 subseckapuhtion patches were defined a®ntiguous areas of
suitable haltiat >100 ha; breeding patches veecontiguous areas of suitable habitat >3 ha.
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Figure S3: Habitat patch analysis fahe acorn woodpeckerNlelanerpes formicivorgsnorthern Sierra

Nevada foothillsCDFW Region 2 North subsectiBopulation patches were defined as contiguous

areas of suitable habitat >100 ha; breeding patchesenmntiguous areas of suitable habitat >3 ha.
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Figure $4. Habitat patch analysis fahe acorn woodpeckerNlelanerpes formicivorysnorthern Sierra
Nevada foothillsCDFW Region 2 South subsect®opulation patches were defined as contiguous
areas ofsuitable habitat >100 ha; breeding patchesrezeontiguous areas of suitable habitat >3 ha.
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Figure $b. Habitat patch analysis fahe acorn woodpeckerNlelanerpes formicivorysnorthern Sierra
Nevada foothills, CDFW RegibaubsectionPopulation patches were defined as contiguous areas of
suitable habitat >100 ha; breeding patchesraveontiguous areasfsuitable habitat >3 ha.
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Focal species selectiomrboreal
salamanders areorridor dwellers Their
greatest threats are habitat loss and pollution
(Jennings 1996)

Habitat and Status:Arboreal salamanders
are found throughout the foothills from El
Dorado County to Madera County to around
1520 m elevation. Arboreal salamanders are
only found on the surface during moist periods
and occumprimarily in valleyfoothill hardwood,
valleyfoothill hardwoodconifer and mixed
conifer habitatf CWHR 2008Puring moist periods, this salamander crawls beneath or inside surface
objects such as tree bark, rotting logs, rocks and woodrat nests and will also hide in tree cavities as high
as 9.1 m(CWHR 2008)During dry periods, this salamander retreats toisheefuges such as rodent

burrows, seepages, rock fissures, mine shafts, caves, water tanks anGMéHdR 2008 he arboreal
salamander deposits eggs in moist upland nesting cayilidéHR 2008)This salamander is most

abundant in areas with good surface moisture or permanent wgid/HR 2008)

Habitat Model The final three habitat suitability models developed for arboreal salamander were
the expert opinionCWHRBioview and Maxentscenarios 7w and 9w. TE&VHR Bioviemodel was

defined from vegetation, size and density for 63 vegetation classes. For thddawentscenarios we

used 742 location point® train each model186to test each modeland 9786 backgnumd points.
Environmental variables for thdaxentscenario 7w model included elevation, distance to water and
vegetation represented by five continuous variables (percent wetland, percent conifer, percent
grassland, percent hardwood and percent shrub)immental variables for thi¥laxentscenario 9w
model included four bioclimatic variables (annual mean temperature, temperature seasonality, annual
precipitation and precipitation seasonalif@levation, distance to wateand vegetation represented by
five continuous variables.

Patch AnalysisHome ranges of less than 60 m in the longest dimen@@NHR 2008Minimum
breeding patch size used was 1 ha; minimum population patch size was 1 ha.

Dispersal/Migration: Littlenovement outside of home rangejay travel to moist refuges during dry
periods(CWHR 2008Maximum dispersal of 100 m.

Results and DiscussiolThe selectedrboreal salamandemabitat suitability model wasMaxent

scenarid®®w. The model performed well with an AUC dd4. The mean probability threshold wés12
predicting 820,066.7 ha of suitable habitat. The patch analysis identified 145 population patches
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covering 645,240.4 ha. Fifty of the le&stst union corridors were identified to have suitable habitat
patches within the maximum dispersal distance avate included in the final linkageldabitat patches
covered87.™% of the total corridor areaArboreal salamanddrnabitat was categorized as low
(threshold50), medium (56r5) or high (75L00) based on predicted suitability; 3.3%habitat area in
the corridors hadhigh predicted suitability, 23% medium and 73.%low.

Potential habitat for the arboreal salamander is confined to the southern regions of the study area.

Region 2 SouthArboreal salamander habitat is limited to the southern part o$ tteigion in the

foothills and eastern side in this region of the study area. Habitat patches in the foothills and eastern

side of the study area are fairly continuous from Crevis Creek and the North Fork Cosumnes River blocks
south. Habitat patchewere captured by most linkages.

Region4: Arboreal salamander habitat is limited to the foothills and eastern side in this of the study
area. Habitat patches in the foothills and eastern side of the study area are fairly continuous and are
captured by linkagesrothe eastern side of the foothills.

Maxent model Maxent model Total predicted Total area of Number of
AUC threshold habitat (ha) patch habitat (ha) | habitat patches
0.96 0.10 820,066.7 645,240.4 145
Percentage of totapredicted Percentage of totapredicted Percentage of totapredicted
habitat areawith low suitability | habitat area with med habitat area with high
(threshold-50) suitability (50.01-75) suitability (75.01-100)
72.9 24.0 3.1
Percentage of | Percentage of Percentage of Percentage of
Number of total corridor habitat area in habitat area in habitat area in
corridors areain habitat | corridors with low | corridors with corridors with high
patches suitability medium suitability | suitability
50 87.7 73.1 23.6 3.3

Percentage of all low
suitability habitat in
corridors

Percentage of all med
suitability habitat in
corridors

Percentage of all high
suitability habitat in
corridors

Percentage of all
suitable habitat in
corridors

47.0

46.1

49.0

46.8
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Figure 6. Predicted habitat suitability fahe arborealsalamandefAneides lugubrjsEnvironmental
variables for the Maxent scenario 9cluded four bioclimatic variables (annual mean temperature,
temperature seasonality, annual precipitation and precipitation seasonadikgyation, distance to
water, and vegetation represented Hive continuous variatds
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Figure S7. Habitat patch analysis for Arboreal salamandengides lugubrjs northern SierrdNevada
foothills, CDFW Region 2 South subsectiBopulation patches were defined as contiguous areas of
suitable habitatwith >1 ha; breeding patches were contiguous areas of suitable habitat>1 ha.
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Figure S3. Habitat patch analysis fgkrboreal salamande®neides lugubr)s northern Sierra Nevada
foothills, CDFW Regi@hsubsectionPopulation @tches were defined as contiguous areas of suitable
habitatwith >1 ha; breeding patches were contiguous areas of suitable habitat>1 ha.
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FocalSoeciesSlection: Black bears are sensitive
to habitat fragmentation and susceptible to
fragmentation of large habitat patch€RCIP 2000)

Habitat and StatusBlack bears are the largest
foothill carnivore and need large areas to find food,
cover and mates. The black bear met the selection
criteria ofarea sensitivebarrier sensitiveand habitat
specialist Throughout the Sierrblevadablack bears can
be found in mixed conifer and upper miame bets at
1,200 to 8,500 ft. The speciathabits forested areas or ;
thickets, sheltering in caves, rock iler hollow treegZeiner, Laudenslayer et al. 1990, CWHR 2008)

Habitat Model The final three habitat suitability models developed for black bear were the expert
opinion CWHR Biovieyand Maxentscenarios 7 and 9. TH&NVHR Bioviewmodel was defined from
vegetation, size and density for 63 vegetation classes. For thiMiax@ntscenarios we used 440

location pointsto train each model110to test each modeland9863background pointsEnvironmetal
variables for theMaxentscenario 7 model included elevation, distance to water and vegetation
represented by four continuous variables (percent conifer, percent grassland, percent hardwood and
percent shrub). Environmental variables for taxentscenario 9 model included four bioclimatic
variables (annual mean temperature, temperature seasonality, annual precipitation and precipitation
seasonality) elevation, distance to watand vegetation represented by four continuous variables.

Patch AnalysisBlack bears have large home rang®&n Vuren (1998pund the home range of

black bears in northwest California in summer for males varied from 2.6 to 19.7 km2 and females 1.8 to
4.4 knf. For our patch aalysis we selected minimum patch size of 1,000 ha and minimum population
patch size of 5,008a (Beier, Penrod et al. 2006nhd amaximumdispersal distance of 25.9 kfWan

Vuren 1998)

Resultsand DiscussionThe selected black bear higdt suitability model wasMaxentscenario 9.
The model performed well with an AUC of 0.94. The mean probability threshold was 0.12, predicting
2,214,680.1 ha of suitable habitathe patch analysis identified 23 breeding patches covering 28,087.9
ha and 59 population patches covering 911,590.0 ha. We identified 47 black beacdstsbrridors.
Habitat patches covered 71.8% of the total corridor afdfee majority of corridors we on the eastern
side of the study area and ranged in elevation from 173 m@32m. The leastost corridors covered
198,354.2 ha of land, of those 15.9% were designated as GA® B, lands or in conservation
easements, 84.1% are private lands. Blaear corridors covered many different vegetation types, for
total area of corridors 20% were in mixed conifer, 19% in hardwood andril& woodand. Black

bear habitat was categorized as low (threshb@), medium (5675) or high(75-100) based on pricted
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suitability; 15.2% ofiabitat area in thecorridors hal high predicted habitat suitability, 62@medium
and 22.26low.

Potential habitat for the black bear is widespread throughout the foothills and eastern side of the study
area.

Region 1Habitat is scattered on the eastern side in this region of the study area. Six of the corridors
are in this region of the study area and capture most of the habitat patches.

Region 2 NorthHabitat is limited to the eastern side in this region of the studyaarabitat patches
between Chilcoot Wildnerness Area block south to the Lake Earl Wildlife area block are only connected
through the Plumag ahoe NF blocks and not through corridors. Fifteen of the corridors are in this
region of the study area and captimost of the habitat patches in the south of this region.

Region 2 SouthHabitat is fairly continuous in this region. Twessgven of the corridors are in this
region of the study area and capture most of the habitat patches.

Regiond: Habitat is limied to eastern side in this region of the study area. Only two of the corridors are
in this region of the study area.

Maxent model Maxent model Total predicted Total area of Number of
AUC threshold habitat (ha) patch habitat (ha) | habitat patches
0.94 0.12 2,214,680.1 978,168.4 623

Percentage of totapredicted

Percentage of totapredicted

Percentage of totapredicted

habitat areawith low suitability | habitat area with med habitat area with high
(threshold-50) suitability (50.01-75) suitability (75.01-100)
51.4 43.6 5.0
Percentage of | Percentage of Percentage of Percentage of
Number of total corridor habitat area in habitat area in habitat area in
corridors area in habitat | corridors with low | corridors with corridors with high
patches suitability medium suitability | suitability
47 71.8 22.1 62.7 15.2

Percentage of all low
suitability habitat in

Percentage of all med
suitability habitat in

Percentage of all high
suitability habitat in

Percentage of all
suitable habitat in

corridors

corridors

corridors

corridors

3.6 12.2

25.8

8.5
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Figure 0. Predicted habitasuitability forthe black bear (Jrsus americanysEnvironmental variables

for the Maxent scenario 9 included four bioclimatic variables (annual mean temperature, temperature
seasonality, annual precipitation and precipitation seasonaktigvation, disance to waterand

vegetation represented by four continuous variables
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Figure $10. Leastcost corridoranalysis fothe black bear(Ursus americanysnorthern Sierra Nevada
foothills, CDFW Region 1 subsection.
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Appendix A. State and federally-listed species residing in the northern Sierra Nevada foothills
ecoregion (CNDDB 2014). Status definitions: California State-Endangered (SE), State-Threatened
(ST), State-Rare (SR), State Candidate-Threatened (SCT); USFWS Federal-Threatened (FT), Federal-

Endangered (FE), or Federal-Proposed-Threatened (FPT).

Scientific Name Common Name Status
Ambystoma californiense California tiger salamander ST, FT
Arctostaphylos myrtifolia lone manzanita FT
Branchinecta lynchi vernal pool fairy shrimp FT
Brodiaea pallida Chinese Camp brodiaea SE, FT
Buteo swainsoni Swainson’ s hawk ST
Calyptridium pulchellum Mariposa pussypaws FT
Calystegia stebbinsii Stebbins' morning-glory SE, FE
Castilleja campestris var. succulenta  succulent owl's-clover SE, FT
Ceanothus roderickii Pine Hill ceanothus SR, FE
Desmocerus californicus dimorphus  valley elderberry longhorn beetle FT
Eryngium racemosum Delta button-celery SE
Euphorbia hooveri Hoover's spurge FT
Fremontodendron decumbens Pine Hill flannelbush SR, FE
Galium californicum ssp. sierrae El Dorado bedstraw SR, FE
Gratiola heterosepala Boggs Lake hedge-hyssop SE
Haliaeetus leucocephalus bald eagle SE
Hydromantes brunus limestone salamander ST
Laterallus jamaicensis coturniculus California black rail ST
Lepidurus packardi vernal pool tadpole shrimp FE
Limnanthes floccosa ssp. californica  Butte County meadowfoam SE, FE
Lupinus citrinus var. deflexus Mariposa lupine ST
Oncorhynchus mykiss irideus steelhead - Central Valley DPS FT
Oncorhynchus tshawytscha chinook salmon - Sacramento River winter-run ESU SE, FE
Oncorhynchus tshawytscha chinook salmon - Central Valley spring-run ESU ST, FT
Orcuttia tenuis slender Orcutt grass SE, FT
Packera layneae Layne's ragwort SR, FT
Pekania pennanti fisher - West Coast DPS SCT, FPT
Pseudobahia bahiifolia Hartweg's golden sunburst SE, FE
Rana draytonii California red-legged frog FT
Riparia riparia bank swallow ST
Thamnophis gigas giant garter snake ST, FT
Tuctoria greenei Greene's tuctoria SR, FE
Verbena californica Red Hills vervain ST, FT
Vireo bellii pusillus least Bell's vireo SE, FE
Vulpes macrotis mutica San Joaquin kit fox ST, FE
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Appendix B. Processing steps for developing the perennial stream layer

The stream/river dataset was extracted from NHD as follows. F i r s t , a featurwasname
extracted from the ‘“ NHDFI o wdsthemuasédtoextracttpavenniald a t a s e
rivers and streams f rHowevet, thiesteg r&ulted @ a stmdarn anckriver d a t a
layer with many small segments that were not necessarily continuous. In order to reduce the number of
segments and identify complete stream/river lines, we intersected the perennial rivers and streams

|l ayer with a Department statewide streams | aye
Location’ tool in ArcMap (‘“CA_Streams_Statewid
we extracted from NHD as a target layer). Second, we extracteda f eat ur e named ‘ Ar ti
the ‘“NHDFIl owline’ vector dataset. Artificial p
features, and represent some large rivers (i.e., when a river is wide enough to be delineated as a

“«

pol ygon, t he artificial path?” represenehsgre t he
that the hydrographic network is complete. We selected only those artificial paths with Geographic

Names Information System (GNIS) names, with the assumption that artificial path features without
names are “very minor st f(hgm/mhdyusgsgom)INgxtwe dsedthe e t o
same method we implemented for streams and rivers in order to remove small segments and have

complete lines. The artificial path dataset is not coded to discriminate between perennial and

intermittent paths. As a result, artificial paths that intersected with perennial streams and rivers were

selected to represent permanent artificial paths. Then, the perennial stream and river layer and the
artificial paths layer were merged into one dataset.
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