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System Name: ALPINE SPRINGS COUNTY WATER DISTRICT
Address: PO. BOX E, TAHOE CITY, CA 96145
Contact Name:THOMAS G. SKJELSTAD, GENERAL MANAGER Phone:(9/6+-583-2342

Service Area Size:43 $3-m. No. Connect.:_232 Population Served:
Services Provided: WASTEWATER COLLECTION AND EXPORT

Summary System Description
Service Area Characteristics:S/ERRA NEVADA MOUNTAIN LOCATION, WELL FORESTED. THE

ALPINE SPRINGS CWD. COLLECTION SYSTEM PROVIDES SERVICE TO ALPINE MEADOWS ESTATES,

BEAR CREEK ASSOCIATION, ALPINE CENTER, ALPINE MANOR, RVER RUN, ALPINE PLACE AND ALPINE
Collection: THE_EXISTING COLLECTION SYSTEM IS STRICTLY GRAVITY _MEADOWS SKILODGE.

FLOW. NO FORCE MAINS OR PUMP STATIONS ARE USED. TOTAL COLLECTION SYSTEM LINE
LENGTH IS ABOUT 12 MILES.

Treatment: WASTEWATER IS TRANSPORTED TO THE TAHOE - TRUCKEE SANITATION
AGENCY MARTIS VALLEY WASTEWATER TREATMENT PLANT.

Disposal: ALPINE_STRINGS W_D WASTEWATER IS TREATED AT THE T-TSA FACIITIES
AND T-TSA EFFLUENT IS DISCHARGED TO SUBSURFACE TRENCHES WITH SEASONAL
DISPOSAL TO A SPRAY IRRIGATION FIELD.

Capacity Limitations:CURRENTLY PERMITTED DISPOSAL TO THE T-TSA
SYSTEM IS 005 MGD. ASCW.D. COLLECTION SYSTEM DESIGN CAPACITY IS 0.5 MGD.
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Draft Background Report Technical Appendices Appendix B: Community Wastewater Svstems
NORTHSTAR COMMUNITY SERVICES DISTRICT

General Information: The Northstar Community Services District was formerly operated by the Placer
County Department of Public Works as Placer County Service Area No. 21. Recently the Northstar CSD
was formed and formally took command over the wastewater collection system.

Wastewater Generation/Sources: Wastewater is generated by the Northstar subdivision which houses
a permanent population of 1,135 and a seasonal population which approaches 9,000. There are 1.136
residential and 17 commercial connections in the system. Wastewater is considered domestic in nature.
Collection System Description: Most of the existing collection system was constructed in 1972 using
6-inch to 8-inch PBVC and ABS sewer lines. The system uses gravity collection with typical manhole
and two lift stations.

Deficiencies: Currently there are no identified deficiencies with the existing collection system.

Proposed Improvements: There are currently no planned, proposed or required collection system
improvements.

Wastewater Treatment and Disposal System: Wastewater from Northstar CSD is conveyed to the
Tahoe-Truckee Sanitation Agency Regional Wastewater Treatment Plant in Martis Valley and tot he Tahoe
Sanitary District facilities for treatment.

Financing: Improvement, operations and maintenance costs for the sewage collection, treatment and
disposal system are funded through user fees and connection fees.

The current fee schedule for the system is outlined in the following table.

NORTHSTAR CSD SYSTEM FEE SCHEDULE

Connection Type

User Fees Fee
Residential (condos and houses) $328.80/year
Commercial
Type B (other businesses) $3.03/fixture unit
Type F (restaurants) $2.20/seat
Type Z (theaters) $0.79/seat
Connection Fee $250.00 (minimum)

System Appraisal: Northstar CSD provides water supply and wastewater collection services. Wastewater
is transported to the Tahoe-Truckee Sanitation Agency Regional Wastewater Treatment Plant.

In general the Northstar CSD wastewater collection and conveyance system is considered in good overall
condition. Collection system design capacity is 2.2 mgd.
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System Name: NORTHSTAR COMMUNITY SERVICES DISTRICT

Address: 5/ TRIMONT LANE. TRUCKEE _CA _ 9616l

Contact Name: JAMES H.LOCHRIDGE, UTILITIES MANAGER Phone: (9/6)-562-0669
Service Area Size:_____ No. Connect.:_#53 Population Served: 39K
Services Provided: _WASTEWATER COLLECTION _AND EXPORT

Summary System Description
Service Area Characteristics:SIERRA NEVADA MOUNTAIN LOCATIONWELL FORESTED.

WASTEWATER IS COLLECTED FROM_THE NORTHSTAR_SUBDNISION.

Collection: THE SYSTEM USES 6 & 8 INCH GRAVITY LINE. THERE ARE 2 UFT
STATIONS.

Treatment: WASTEWATER IS TRANSPORTED MAINLY TO THE TAHOE - TRUCKEE
SANITATION AGENCY MARTIS VALLEY WASTEWATER TREATMENT PLANT WITH SOME
FLOWS ALSO CONVEYED TO TAHOE SANITARY DISTRICT.

Disposal: T-TSA EFFLUENT IS DISCHARGED TO SUBSURFACE TRENCHES WITH
SEASONAL DISPOSAL TO A SPRAY IRRIGATION FIELD.

Capacity Limitations: CURRENT MAXIMUM FLOWS ARE LIMITED BY LNE SIZES AND
ARE BETWEEN 175 AND 2.2 MGD WITH 335000 GPD OF THE FLOW GOING TO TAHOE
SANITARY DISTRICT AND THE REMAINDER TO T-TSA
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TRUCKEE SANITARY DISTRICT

General Information: The Truckee Sanitary District (Truckee SD) owns and operates a wastewater
collection system responsible for collecting wastewaters from the community of Truckee, Tahoe Donner
area, Glenshire/Devonshire Subdivision and the areas surrounding this general region. The Truckee SD
was formed in 1906 and began operations in 1908.

Wastewater from the Truckee SD is not regulated by permit from the RWQCB since the system is
exporting sewage to the Tahoe-Truckee Sanitation Agency wastewater treatment plant. Maintenance
projects for the Truckee Sanitary District are however regulated by Waste Discharge Requirements Order
No. 6-85-130 adopted November 14, 1985 and Monitoring and Reporting Program No. 85-130 adopted
November 19, 1985.

Wastewater Generation/Sources: Wastewater collected by the Truckee SD system is generated by 6.462
residential and 371 commercial connections. The service area is about 35 square miles and the resident
population is 10,000 with a seasonal peak population of approximately 21,000 persons. The wastestream
is considered municipal in nature.

Collection System Description: Most of the existing collection system was constructed in 1970 using
6 inch to 21 inch AC. PVC and clay sewer liens. The system uses 1,500,000 feet of gravity lines with
a typical manhole spacing of 400 feet and has 31 lift stations.

Deficiencies: Currently there are no identified deficiencies with the existing collection system.

Proposed Improvements: There are no currently planned, proposed or required collection system
improvements.

Wastewater Treatment & Disposal System: Wastewater from Truckee SD is conveyed to the Tahoe-

Truckee Sanitation Agency Regional Wastewater Treatment Plant in Martis Valley through the T-TSA

interceptor main.

Financing: Improvement costs are funded through connection fees whereas operations and maintenance
costs are funded through user fees. The annual operations budget for the system is currently $2,230,000
with an administration budget of $760,000. There are 25 staff members.

The current fee schedule for the system is outlined in the following table.
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TRUCKEE SD SYSTEM FEE SCHEDULE

Connection ) Monthly User
Connection Type Code Units Fee Per Unit Charge Per Unit
Residential R Living Units $750.00 $14.50
Residential (non-taxed)* D Living Units $750.00 $19.00
Motel Without Kitchen M Living Units $202.00 $3.92
Motel With Kitchen N Living Units $262.0 $5.08
Campsite With Sewer K # of Sites $187.00 $3.63
Campsite Without Sewer Q # of Sites $142.00 $2.76
Other Businesses B # of PFU’s $60.00 $.87
Other Businesses (non-taxed)* E # of PFU’s $60.00 $1.14
Markets G # of PFU’s $60.00 $0.87
Laundries L # of 10# Mach. $240.00 $7.69
Restaurants & Bars F # of Seats $60.00 $1.45
Restaurants & Bars (non-taxed)* J # of Seats $60.00 "~ $1.90
QOutside Restaurant Seats z # of Seats $30.00 $0.72
Theaters T # of Seats $10.00 $0.29
Churches C # of Seats $10.00 $0.29
Barber Shops H # of Chairs $210.00 $4.06
Beauty Shops A # of Chairs $405.00 $7.83
Service Stations P # of Serv. Bays $1,072.50 $20.74
Car Wash CW # of Bays $750.00 $14.50
Car Wash (non-recycle) NR # of Bays $ 2,250.00 $43.50
Other S Detetermined by Gen. Manager

Additional deposits, inspection charges, inspection fees and charges may be assessed (see appendix A-1 of TSD Ordinance).
Minimum Connection fee is $250.00

Refer to Appendix A-3 of the TSD Ordinance for Fixture Unit Equivalents.
* Refers to customers from whom the TSD recieves no property tax monies. (Federal, State, local governments and districts).
PFU’s = Plumbing Fixture Units (see Ordinance for listings).

Source: Truckee Sanitary District Ordinance 2-91, effective July 1, 1991.

System Appraisal: Truckee SD provides a wastewater collection service for the community of Truckee,
Tahoe Donner area, Glenshire/Devonshire Subdivision and the areas surrounding this general region.
Wastewater is conveyed to the Tahoe-Truckee Sanitation Agency Regional Wastewater Treatment Plant.

In general the Truckee SD wastewater collection and conveyance system is considered in good overall
condition. Collection system design capacity is 10.1 mgd with a current flow of nearly 1.5 mgd.
Anticipated flow in the year 1992 is 1.5 mgd. Near-term planning does include the connection of
additional service areas.
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System Name: TRUCKEE SANITARY DISTRICT
Address: _PDO. BOX 2628, TRUCKEE, CA 96160
Contact Name: OSS/IAN BUTTERFIELD Phone:_(9/6)-587-3804

Service Area Size:33 M. No. Connect.: 6833 Population Served:/0.000
Services Provided: WASTEWATER COLLECTION AND EXPORT

_ Summary System Description
Service Area Characteristics:S/ERRA NEVADA MOUNT AN RANGE, WELL FORESTED.
WASTEWATER COULECTED FROM THE COMMUNITY OF TRUCKEE, TAHOE DONNER AREA
GLENSHIRE /DEVONSHIRE SUBDNISION AND OTHER SURROUNDING AREAS.
Collection: THE_COLLECTION SYSTEM CONSISTS OF 275 MILES OF GRAVITY LINE
AND 82 MILES OF PRESSURE UNE, 2284 MANHOLES AND 3| LIFTSTATIONS. THE
COLLECTION SYSTEM DESIGN CAPACITY IS 10J MGD. (ACTUAL MAX FLOW CAPACITY)
Treatment: WASTEWATER IS TRANSPORTED TO THE TAHOE - TRUCKEE_SANITATION
AGENCY (T-TSA) MARTIS VALLEY WASTEWATER TREATMENT PLANT.

Disposal: DISPOSAL OF THE TRUCKEE SAWITARY DISTRICT WASTEWATER FOLLOWS
TREATMENT AT T-TSA T-TSA EFFLUENT IS DISCHARGED TO SUBSURFACE TRENCHES
WITH SEASONAL DISPOSAL TO A SPRAY IRRIGATION FIELD.

Capacity Limitations: CURRENTLY THERE IS NO LIMIT ON_PERMITTED DISCHARGE.
DESIGN _CAPACITY IS_10J MGD.
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TAHOE-TRUCKEE SANITATION AGENCY

General Information: The Tahoe-Truckee Sanitation Agency (T-TSA) is located at 13720 Joerger Drive,
and the mailing address is P.O. Drawer B, Truckee, CA 96160.

Wastewater from T-TSA Martis Valley Wastewater Treatment Plant is regulated by Updated RWQCB
Waste Discharge Requirements Order No. 6-90-27 and Monitoring and Reporting Program No. 90-27,
effective April 11, 1990.

Wastewater Generation/Sources: The Tahoe-Truckee Sanitation Agency (TTSA) is designated as the
regional entity to provide management of wastewater from North Tahoe PUD, Tahoe City PUD, Alpine
Springs County Water District, Squaw Valley County Water District, Truckee Sanitary District, and
Northstar Community Services District. The wastestream is considered municipal in nature.

In August 1978 average flows to the T-TSA wastewater treatment plant were nearly 3.8 mgd. During

-February 1986 total wastewater flow reached an estimated 18.5 mgd. TTSA currently handles an average

wastewater flow of 3.64 mgd.

Before serving new sewer connection permits in the Tahoe Basin, the property must comply with the
regulations of the TRPA, which will determine if the proposed development is consistent with the Lake
Tahoe Basin Water Quality Plan. The TRPA is a compact formed by California and Nevada to perpetuate
Lake Tahoe water quality.

Collection System Description: The Truckee River Interceptor conveys wastewater from Lake Tahoe
Basin Public Utility District to Truckee. The interceptor conveyance system is constructed of CRP and
DIP with line sizes varying from 20 inch to 36 inch diameter and a total length of 17 miles.

Deficiencies: TTSA does not have the authority to implore rulcs or regulations on member entities.

Proposed Improvements: Planned, proposed or required collcction system improvements include
continued inflow and infiltration monitoring of the existing collcction system.

Wastewater Treatment System Description: The T-TSA Regional Wastewater Treatment Plant, located
in the Martis Valley near Truckee, Nevada County, provides tertiary level treatment. Treatment processes
include comminution. grit removal. primary sedimentation, purc oxygen activated sludge, chemical
addition, mixed-media filtration, phosphorus and ammonia removal. and final chlorination. Organic sludge
is anaerobically digested and dewatered. The T-TSA Regional Wastewater Treatment Plant was
constructed in 1976-77 and began operation in 1978.

The seven day average capacity of the T-TSA treatment facility and its associated collection and disposal
systems is 7.4 mgd during the summer period. The instantaneous wastewater flow is not permitted to
exceed 13.0 mgd.

TTSA is equipped with 39 million gallons of emergency storage capability, including a 15 million gallon
retention basin. A small portion of the 15 MG basin is used to equalize flows.

Deficiencies: Currently there are no identified deficiencies with the existing treatment plant.

Proposed Improvements: TTSA has a sewage overflow preventive maintenance and spill response
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program pursuant to RWQCB Waste Discharge Requirements.

Additional planned improvement to the treatment system include increasing wastewater treatment capacity
and associated upgrades as outlined in the January 1981 Final EIR and subsequent documents.

Disposal System Description: TTSA effluent is discharged to subsurface leach fields with seasonal
disposal to a 10.5 acre spray irrigation field (pilot project status only). Treated and dewatered sludge is
transported to the Eastern Regional Sanitary Landfill in Placer County.

Deficiencies: The TTSA disposal site is located within the Truckee River Hydrological Unit. Several
investigations, including a study completed in October 1991 by the TTSA, indicate that TTSA effluent
discharged to the subsurface disposal system flows toward the Truckee River and Martis Creek, a tributary
of the Truckee River.

The TTSA effluent contains elevated phosphorous concentrations. The TTSA report revealed that 42,000
kilograms of phosphorous was applied to the effluent disposal field since 1978 and between 80 to 90
percent of the phosphorous was estimated to reside in the soil through 1990. Nevertheless, it was found
that projected phosphorous concentrations will not exceed the 0.3 mg/l groundwater regulatory limit for
37 years while maintaining the current degree of treatment.

Proposed Improvements: Effluent disposal by spray irrigation is considered an experimental project at
this time. Evaluation of the results after November 1991 will determine if this method of disposal is
discontinued or expanded in the future.

Financing: Tahoe-Truckee Sanitation Agency semi-annual service charges are $54 per residential living
unit. The connection fee is $2,750 for new residences. These fees vary according to the level of service,
typically measured by the number of plumbing fixture units (PFUs). Regulations pertaining to the use,
rates and charges for the T-TSA system are outlined in the 1990 T-TSA Ordnance and its addenda. The
following table provides an outline of the current connection and use fee schedule.
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TAHOE-TRUCKEE S.A. FEE SCHEDULE

Connection Semi-annual User

Connection Type Code Units Fee Per Unit Charge Per Unit
Residential R Living Units $2,750 $54.00
Residential (non-taxed) D Living Units $2,750 $55.80
Guest House M Living Units $825 $14.70
Motel Without Kitchen M Living Units $825 $14.70
Motel With Kitchen M Living Units $1,965 $18.96
Campsite With Sewer K # of Sites $1.375 $28.92
Campsite Without Sewer Q # of Sites $1.022 $24.42
Restaurants & Bars F # of Seats $275 $522
Qutside Restaurant Seats YA # of Seats $100 $1.86
Ski Clubs B # of PFU’s $275 $6.90
Snack Bars B # of PFU’s $275 $6.90
Laundries L # of 10# Machines $1,375 $28.74
20# to 50# Machines $2,750 $57.42

Theaters T # of Seats $28 $0.36
Service Stations P # of Service Bays $2,800 $76.02
Barber Shops H # of Service Chairs $825 $14.70
Markets G # of PFU’s $415 $10.62
Churches C # of Seats $28 $0.36
Beauty Shops A # of Service Chairs $1,375 $24.42
Other Businesses B # of PFU'’s $275 $6.90
Other Business (non-taxed) E # of PFU’s $275 $7.14
Septage I As May Be Determined $1.02
Other S As May Be Determined $1.02

Source: T-TSA Ordinance 2-91
Notes: PFU’s = Plumbing Fixture Units (See Ordinance for listings)

System Appraisal: The Tahoe-Truckee Sanitation Agency is designated as a regional entity to provide
wastewater management. TTSA operates a tertiary level wastewater treatment facility discharging to
subsurface leach fields and a spray irrigation field. both of which are in hydrologic continuity with the
Truckee River and Martis Creek.

In general the T-TSA Martis Valley Wastewater Treatment Plant facilities is considered in excellent
overall condition. Treatment/Disposal system design capacity is 7.4 mgd with a current flow of 3.5 mgd.
Anticipated flow in the year 2008 is 7.4 mgd with a potential maximum to expand to 10.0 mgd. Near-
term planning does not include the connection of additional service areas.
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System Name:_TAHOE - TRUCKEE SANITATION AGENCY (T-TSA
Address: _/3720 JOERGER DRNE, TRUCKEE, CA 96160
Contact Narmme:.CRAG WOODS, GENERAL MANAGER Phone:_(9/6+-587-2525

Service Area Size.______ No. Connect.:Z400Population Served:
Services Provided:DESIGNATED AS REGIONAL ENTITY TQ PRV WASTEWATER MAN.

Summary System Description
Service Area Characteristics: MANAGES WASTEWATER FROM NORTH TAHOE PU.D.
TAHOE CITY PUD., ALPINE SPRINGS CW.D, SQUAW VALLEY CW.D, TRUCKEE S.D.,
AND NORTHSTAR CS..
Collection:_TRUCKEE RNVER INTERCEPTOR CONVEYS WASTEWATER FROM LAKE
TAHOE DEVELOPMENTS TO TRUCKEE.

Treatment: TERTIARY LEVEL TREATMENT INCLUDES SEDIMENTATION,PURE
OXYGEN_ACTNATED SLUDGE,AND PHOSPHOROUS AND AMMONIA REMOVAL.
39 MILLION GALLONS STORAGE CAPABILITY. MAXIMUM_FLOW OF 130 MGD.
Disposal: EFFLUENT DISCHARGED TO SUBSURFACE LEACHFIELD WITH SEASONAL
DISPOSAL TQ SPRAY IRRIGATION FIELD.

Capacity Limitations: 74 MGD SEVEN DAY AVERAGE DURING SUMMER PERIOD.
NEW CONNECTIONS MUST MEET FEDERAL, STATE,AND LOCAL REGULATIONS.




-
’

~ ° S
~

WL

.
~

Placer County General Plan

=Y

Waste Water Service Area

Date: 1/10/92

4 Trepersd by

PSOMAS & ASSOCIATES

LEGEND

Tahoe Truckee
Sanitation Agency

E=3 Strests E=1 County Line
E= Vatervays District Service Area

Delinssted arees ds net represunt cxast bounduries, rether they repremat
general or approzimate boundaries.




Appendix C
Wildlife Habitat Relationships
Community Descriptions







APPENDIX C

WILDLIFE HABITAT RELATIONSHIPS COMMUNITY DESCRIPTIONS

Chapter 9 of the Draft General Plan Background Report provides an overview of the vegetation and
wildlife resources in Placer County. The summary descriptions of biological communities presented in
Chapter 9 are based on the Wildlife Habitat Relationships (WHR) descriptions contained in A Guide to
Wildlife Habirats of California, which was published by the California Department of Forestry and Fire
Protection in October of 1988. This appendix contains reproductions of the detailed WHR community
descriptions contained in the original report.
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WHR COMMUNITIES DESCRIBED I
WHR COMMUNITY PAGE l
Perennial Grassland . . ... ... ... ... .. ...t e C-3
Annual Grassland . ... ... ... e e e e e C-5 l
Chamise-Redshank Chaparral . ........... ... .. . ... . i, C-7
Mixed Chaparral .. ... ... ... .. . . . e e e C-9
Montane Chaparral ......... e C-11 I
Alpine Dwarf-Shrub . . .. ......... ... .. ... L e e e C-13
Valley Oak Woodland . ... ... ... . . . i i i e e e C-15
“Blue Oak Woodland . . ... ... ... . . e e e e C-17 I
Blue Oak-Digger Pine . ... ... .. ... ... e e e e C-19
Montane Hardwood . . .. ... .. ... e e C-21
Montane Hardwood-Conifer . ... ..... ... .. . . . . it C-23 I
3 o o C-25
Ponderosa Pine .. ... ... ... ... ... . i e e e e C-27 I
Sierran Mixed Conifer . . ... ... . . .. ... e e C-29
White Fir . .. e e e e e e e C-31
Lodgepole Pine . ... ... ... . . e e C-33 l
Red Fir . . .. e e e e C-35
Subalpine COnifer . . ... ... .. ... . . . i e e e C-37
Jeffrey Pine . . . .. oo e e e C-39 l
Eastside Pine . . . .. . . e e e e C41
Valley Foothill Riparian . . ... ............ ittt e C-43 I
Montane Riparian . ........ ... ... e e C-45
C-2
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Perenmal Grassland W:;';---- '

Vegetation

Structure —Perennial Grassiand habitats, as defined here, oc-
cur in two forms in California: coastal prairie, found in areas of
northermn California under maritime influence, and relics in the val-
ley grassiands now dominated by annual grasses and forbs. The
coastal prairie form is described here. Hoh:pomwul
are discussed in the chapter on Annual Grassland habitats
(AGS). Species of perennial grasses are also common in Wet
Meadow (WTM) and other habitats.

Structure in Perennial Grassiand habitat is depandent upon the
mix of plant species at any particular site. For example, sites with
western bracken femn exhibit & talier (to 1.5 m (5 ft)), more vert-
calily diverse structure than those dominated by shorter grasses
such as silver hairgrass (10-30 cm (0.3-1.0 ft)). Grazing by do-
mestic ivesiock or wild herbivores such as Rooseveit ik can
substantially alter habitat structure through reduction in plant
height and removs! of biomass. Average herbaceous
on nine s0il series in Humboldt County was estimated to be 1700~
13,000 kg/ha (1500-11,800 ib/ac) (Cooper and Heady 1964).

mmmcnmmummuby

vernalgrass, carex, orchardgrass,
California oatgrass, idaho fescue, red fescue, Douglas iris, west-
mumw&unmnm-ym.m

poverty
die dock (Heady et al. 1977).

Other Cisssifications —Other classifications of Perennial
Grassland are Coastal Prairie (Munz and Keck 1959, Cheatham
and Haller 1975), Mmmum (Kidchier 1977).

grassiand (Heady et al 1977). Further,

CALVEG (Parker and Matyas 1981) describes perennial grass in
lthonhlmonor South Sierrian and Southern Interior Ecological

provinces. Perennial grass in sach of these regions are more as-
mmmmm (WTM) and Fresh Emergent Wet-
land {FEW) habitats in the North interior; WTM, FEW,
Pine (LPN), Eastside Pine (EPN), and Jeffrey Pine (JPN) in the
South Sierran, and Joshua Tree (JST) and Desernt Scrub (DSC)
in the South Interior. if perennial grass is encountersd in any of
these regions of the State, refer to the appropriate habitat de-
scription.

Habitat Stages

Vegetation Changes 1-25-D.—Historically, factors that have
affected Perennial Grassiand habitats on the north coast include
the introduction of non-native annual plant species, increased
grazing pressure, elimination of frequent fires, and cuitivation 2

120
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(Heady et al 1977). Vegetation changes influenced by increased
grazing, such as the spread of introduced annuals, were slower to
occur on the north coast than in the central valley. Spanish mis-
sions did not extend north of Sonoma County, and the Russian
settiements at Fort Ross and eisewhere on the north coast main.
tained lew cattie and sheep. However, heavy grazing by Roose-
velt ik and frequent use of fire by local indian tribes may have
influenced the successional of many Perennial Grassland
habitats (Heady et al. 1977).

Duration of Stages—Heavily grazed Perennia! Grassiand
habitat dominsted by annual plant species retums to perennial
species under reduction in grazing pressure. Heady et al. (1977)
suggest & successional sequence of annual forbs, followed by an-
nusl grasses and perennial forbs, then by perennial grasses such
as hary oatgrass and common veiveigrass, and ending in a cii-
max community dominated by sweet vemalgrass and Pacific oat-
grass. On some sites, Perennial Grassiand habitat may give way
bCouhlScnbhlbmt (CSC) dominated by coyotebush and k-

pine (Heady et al. 1977). .

MWWthmmw
supporting Douglas-fir (DFR), the establishment of perennial
Orasses may in some Cases prevent succession back to the origi-
nal forest cover (Gordon Huntington, pars. comm.).

Biological Setting

Habitat.—Perennial Grassiand habitat in the coastal prairie can
be found adjacent to Douglss-fir (DFR), Redwood (RDW),
Coastal Osk Woodiand (COW), Closed Cone-Pine

(FEW), Valley-Foothill R (VRI), Cropland (CRP), Pasture
(PAS), and ded-m (OVN) habitats.

Wiidiife Considerstions —Perennial Grassiand provides opt-
mum habitat for many species, including the common garter
snake, westem terrestrial ganter snake (Houck 1978), northern
hasvier, Nmm.ummmktms.y'nm

, westem meadowiark, savannah sparrow,
wm(ﬂ“uﬂﬂmﬁiiﬁ) Townsend mole, coast
mole, Botta's pockst gopher, western harvest mouse, California
vole, long-tailed vole, and Oregon vole (Mossman 1979).

In addition, Perennial Grassiand often serves as feeding habitat
for the turkey vulture, red-tailed hawk, American kestrel, peregrine
faicon, westem bluebird (Harris and Harmris 1979), fringe-tailed
bat, big brown bat, striped skunk, coyole, black-tailed jackrabbit,
brush rabbit, Rooseveit elk, and black-tailed deer (Mossman
1979). g

Western Fence Lizard (Sceloporus occidentalis)
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PGS
Perennisl Grassiand habiat, Solano
County, California (photo by Jim Barry)

Physical Setting

Perannial Grassland habitat typically occurs on ridges and
south-facing siopes, alternating with forest and scrub in the val-
leys and on north-facing slopes (Heady et al. 1977). Perennial
Grassland habitats are most ofien found on Mollisols. These soils
may grade into Inceptisols to the north, with higher precipitation
allowing for leaching of the moliic horizon, and into Alfisols to the
south, under drier conditions. On the north coast, Perennial
Grassland habitat may occasionally be found on Uttisols which
formerly supported Douglas-fir (DFR) habitats, but which have
been cleared by man (Gordon Huntington, pers. comm.).

Ciimatic conditions are under strong maritime influence. Cres-
cent City in Del Norte County has one of the wettest, coolest,
most vegetatively productive climates in California (Major 1977).
On the north coast, the length of the trost-free season in adja-
cent Douglas-fir (DFR) habitat is about 200 days (14 fortnights)
(Gamrison et al. 1977). Annual precipitation is highest in the nonh
(Crescent City 1777 mm (70 in)), and lower to the south (Point
Reyes, 497 mm (20 in); Monterey, 465 mm (18 in)) and inland
{Davis, 418 mm (16 in)) (Major 1977). Fog, which is common,
reduces evapotranspisation, and greatly infiuences potential natu-
ral vegetation.

Distribution

Perennial Grassiand habiat occurs along the California coast
from Monterey County northward (Kichier 1877). it is found be-
low 1000 m (3280 f1) in elevation and seidom more than 100 km
(62 mi) from the coast (Heady et al. 1977).

The map depicts g { habltal diste Green rep ta an srea of the state
thal the habitat can be found when the proper environmental conditions exist.
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Vegetation

Structure —Annual Grassiand habitats are open grassiands
composed primarily of annual plant species. Many of these spe-
cies also occur as understory plants in Valiey Oak Woodland
(VOW) and other habitats. Structure in Annual Grassiand de-
pends largely on weather pattems and livestock grazing. Dramatic
differences in physiognomy, both batween ssasons and between
years, are characteristic of this habitat Flﬂmwmmma
honolunmnlplmtsuds.mntsgrowdowlym cool
winter months, remaining fow in stature untif spring, when
atures increase and stimulate more rapid growth. Large
of standing dead plant material can be found during summer in
years of asbundant rainfall and light to moderate grazing pressure.
Heavy spring grazing favors the growth of summer-annual forbs,
such as tarweed and turkey mullein, and reduces the amount of
standing dead material. On good sites, herbage yieid may be as
high as 4900 kg/ha (4400 Ib/ac) (Garrison et al 1977).

3%

maeadowfoam, and other species (Parker and Matyas 19681).

Species composition is aiso related to precipitation (Bartolome
ot al. 1980). Perennial grasses are mors common on northermn
sites with mean annual rainfall greater than 150 em (60 in). Soft
cheas and broadieal filaree are common in areas with 85-100 ecm
(25-40 in) of rainfall, and red brome and redstem filaree are com-
mon on southem sites with less than 25 em (10 in) of precipits-
ton (Bartolome et al. 1960).

Other Classifications.—Annual Grassiand habitat has been
described as Valley Grassland (Munz and Keck 1859, Heady
1977). Vailey and Foothill Graasiand (Cheatham and Haller 1975),
Cafifornia Prairie (Kichisr 1977), Annual Grassiands Ecosystem
(Garrison et al. 1977), Bromegrass, Fescue, Neediegrass, and
Wild Oats series (Paysen et al. 1980), and Annual Grass-Ford se-
ries (Parker and Matyas 1981).

Habitat Stages

Vegetation Changes 1-25-D—Annual Grassiand habitats oc-
qpymtwum'-pris&nmmmmmm

purple neediegrass,
1981, Bartolome and Gemmill 1881), with annual species
as climax communities on drier alluvial plsing (Webster 1981).

, Species composition is
yuwhwwumwamwmhm
plnmwphmsmhmmmtmmhtu-
ceed about 15 mm (0.6 in), growing siowly during winter and
more rapidly in spring (Heady 1977). Botanical
changes throughout the growing season because of differences
in piant phenology (Heady 1958). Most annuais mature between
April and June (Heady 1977). although some species, such as
tarweed and turkey mullein, continue 10 grow into sumwmer. Fall
raing that encourage germination, followed by an extended dry
period, favor the growth of deep-rooted forbs (Duncan and
Woodmanses 1975), but continuing rainfalt favors rapidly growing
grasses (Pitt and Heady 1978). Livestock grazing favors the
growth of low-stature, spring-maturing forbs, such as filaree
(Freckman et al. 1979), and summer annuals, such as twrkey
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mullein (Duncan 1976). Because these are important food plants
for many wildiife species, proper leveis of livestock grazing are
generaily beneficial in this habitat. in the absence of livestock,
Annual Grassland habitats are often dominated by tal, dense
stands of grasses such as ripgut brome (Freckman et al. 1875)
and wild cats.

Biological Setting

Habitat —Annual Grassiand habitat is found just above or sur-
rounding Valley Foothill Riparian (VRI), Alkali Scrub (ASC),
Fresh Emegent Wettand (FEW), Cropland (CAP), Orchard-Vine-
w (OVN), and Pasture (PAS) habitat types, and below Valiey

Coastal Scrub (CSC).deuuMms (EUC) habitats.

Wildiife Congiderations.—Many wildlife species use Annusl
Grassiands for foraging, but some require special habitat features
such as cliffs, caves, ponds, or habitats with woody piants for
breeding, resting, and escape cover. Characteristic reptiles that
breed in Annual Grassiand habitats include the westermn fence kz-
ard, common garter snake, and westem rattiesnake (Basey and
Sinclear 1980). Mammals typically found in this habitat include the
wwmmmmmmmmm

westem harvest

roling il

(Gasrison et al. 1977). Entisols are often found at lower sleva-
tions on flood plains and swales that receive periodic deposits of
alluvium (U.S. Soil Conservation Servics 1975), and are charsc-
terized by ittie or no pedogenic horizon development. Alfisols oc-
cur at higher elevations above the valley floor (Garrison et al.

cool, wet winters and dry, hot surnmers. The length of the frost-
free season averages 250 to 300 days (18 to 21 fortnights) (Gar-
rison et al. 1977). Annual precipitation is highest in the north
(Redding, 960 mm (38 in)) and north coast (Ukiah, 909 mm (36
in) ), decreasing to the south (Sscramento, 430 mm (17 in);
Stockton, 339 mm (13 in); Fresno, 259 mm (10 in)), and reaching
& minimum in the southemn San Joaquin Valley (Bakersfield, 150
mm (8in)) (Major 1977).

Lisiribution
Annual Grassiand habitat occurs throughout the central valiey

of California, in the coastal mountain ranges as far north as Men-




Appendix C: Wildlife Habitat Relationships Community Descriptions Draft Background Report Technical Appendices

AGS

Annual Grassiand habiiat, Chino Hills, San
% Bemardino County, Caillornis (photo by
i Gary O. Fregien) .

& A
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docino County, and in scattered locations in southern California. it 4
occurs from sea level to about 1200 m (3900 ft) in elevation
(Heady 1977). Relics of the pristine California prairie can be
found throughout this habitat, including sites at Jepson Praine
(Solano County), and at the University of California’s Hopland
Field Station (Mendocino County) and Hasting's Natural History
Reservation (Monterey County). However, thesa relics are fimited
in size and may not constitute a separate habitat

Giant Kangaroo Ral (Dipodomys ingens)

The map depicis g i habi rion. Green repr an ares of the stale
that the habitat can be found when the proper enviroamental conditiens exiet.

119




Draft Background Report Technical Appendices Appendix C: Wildlife Habitat Relationships Community Descriptions

Vegetation

Structure.—Fice ocours regularly in Chamise-Redshank Cha-
pamal and influences habitat structure. Mature Chamise-Redshank
Chaparral is single layered, generally lacking wefi-developed her-
baceous ground cover and overstory trees. Shrub canopies fre-
quently overiap, producing a nearly impenetrabie canopy of inter-
woven branches. Chamise-dominated stands average 1 0 2 m
(3.3 to 6.6 1) in height, but can reach 3 m (9.8 ft) (Horton 1960,
Cheatham and Haller 1975, Hanes 1977). Total shrub cover fre-
quently exceeds 80 percent, but may be considerably lower on
extremely xeric sites with poor soils {Minnich 1976, Vog! 1976,
Hanes 1977). Redshank stands are slightly talier, averaging 2 to 4
m (6.6 to 12.1 1) but occasionally reaching 6 m (19.7 1) (Hanes
1965, 1977, Cheatham and Haller 1975). Mature redshank (re-
quently is more open than chamise and can have sparse herba-
ceous cover between shrubis (Hanes 1965, 1977, Paysen et al.
1980).

Composition.—Chamise-Redshank Chapasrral may consist ot
nearly pure stands of chamise or redshank, a mixture of both, or
with other shrubs. The purest stands of chamiss occur on xefic,
south-facing slopes (Manes 1975). Toyon, sugar sumac, poison-

X : oak, redberry, and California buckthorn are commonly found in

- : drainage channeis and on other relatively mesic sites (Vogl

1976). Al upper elevations or ON MOre Mesic exposwres, chamise
mixes with ceanothus, manzanita, scrub oak, and laurel sumac
(Horton 1960, Hanes 1976, Parker and Matyas 1981). Ceanothus
and SUGEr SUMac are COmMMon associates of redshank (Hanes
1965, 1977). in southem Calitomia, white sage, black sage, and
California buckwheat are common at lower sievations and on re-
cently disturbed sites (Hanes 1965, 1977).

Distinguishing Chamise-Redshank Chaparral from Mixed Cha-
parral (MCH) and Coastal Scrub (CSC) is a subjective interpre-
tation based on percent cover by chamise and redshank and time
since last bumn. Paysen et al. (1980} classity chaparral as cha-
mise or red if either apecies is inant”. Hanes (1977)
considers a stand 10 be chamisas it it comprises 50 to 100 percent
of total cover and redshank it it comprises 20 to 50 percent of to-
tal cover. For purposes of this description and the WHR model
(Salwasser and Laudensiayer 1982), a more compiex definition is
needed which reflects changes in species composition that occur

o during post-fire recovery and aging. A stand of brush is classified
T as Chamise-Redshank Chaparral, as opposed to Mixed Chaparral,
: it any of the following criteria are fulfilied.

1. Any stand with greater than 60 percent relative shrub cover
by chamise and redshank.

2 Young stands recovering from fire with greater than 20 per-
cent absolute shrub cover by chamise and redshank, and
greater than 75 percent relative shrub cover by these spe-
cies and relatively short-lived subshrubs such as yerba-
santa.

3. Any stand with at least 50 percent relative shrub cover by
chamise and redshank and greater than 75 percent relative
shrub cover by these species and shrubs of intermediate
Hespan such as several species of ceanothus.

Other Classifications —Most plant ecologists treat stands
dominated by chamise and redshank s distinct types (Cheatham
and Haller 1975, Thome 1976, Hanes 1977, Paysen et al. 1980,
Parker and Matyas 1981). Horton (1960} further divides chamise
into “'pure chamise” and “chamise-ceanothus™ lo refiect the ire-
quent occurrence of mixtures of these shrubs. The Californian
mixed chaparral of Cheatham and Halier (1975) includes many
stands of Chamise-Redshank Chaparral that also support a sig-
nificanmt component of ceanothus and other shrubs.

Habitat Stages

Vegetation Changes 1:2-4:S-D —Fire is the primary disturb-
ance initiating secondary succession in Chamise-Redshank Cha-
parral. Annuais, perennial herbs, and subshrubs are abundant for
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several years after a fire. Shvubs begin 10 appear either as seed.
lings or root-crown sprouts beginning the first growing season al-
ter burning (Hanes 1971). As the habitat matures, shrub cover
and height increase and herbaceous cover declines (Hanes
1971). Relatively short-lived shrubs and subshrubs, such as Cali-
fornia buckwheat, common deerweed, and most species of
ceanothus, may be absent or rare in oider stands (Horton and
Kraebel 1955, Hanes 1977). After each fire, populations of these
species and post-fire herbs regenerate quickly from the seed
bank in the soil (Sweeney 1956). In oid unbumned stands, specie:
diversity is low, growth rates are siow, long-lived shrubs accumu-
iate dead matenal, and some shrubs may die (Hanes 1971, Run-
del and Parsons 1979).

Duration of Stages —The general schedule ol post-fire recov-
ery in chaparral is described by Menke and Villasehor (1977) ang
Zedier (1977). Herbaceous cover is dominant for 1 to 3 years.
Long- and short-lived shrubs increase in height and cover but
canopies generally do not overiap for 3 to 15 years after fire.
From 10 10 30+ years, short-lived shrubs die, shrub cover in-
creases, the canopy closes, and dead material begins 10 accumu-
iate. Rundet and Parsons (1979) found that, in the Sierra Nevada,
chamise growth rates declined and accumulation of dead material
began after 16 years. Time to is dependent on iocal
site characteristics. in southern California, Hanes (1977) consid-
ers chamise older than 60 years to be senescent, but this may
occur in 20 to 25 years in northern California (Sampson 1944).
Horton (1960) states that pure chamise in the San Bernardino
Mountains reaches 25 percent cover in 10 years, 50 percent in 40
years, and 70 percent in 55 years. However, recovery rates and
peak cover vary with soil type, climatic regime, and siope. For ex-
ampie, most mesic sites supporting chamise and ceanothus
reach 50 percent cover in 10 years and 90 percent cover in 25
years. Some sites may reach 90 percent cover in 10 years (T. E.
Paysen, pers. comm.). At 50 years, shvub cover in mixed stands
of chamise and ceanothus may decline to 80 percent totaf shrub
cover as ceanothus dies (Hanes 1977).

Biological Setting

Habitat —~Chamigse-Redshank Chaparral generally occurs below
and grades inlo Mixed Chaparral (MCH). On some sites, Cha-
mise-Redshank Chaparral may form an ecotone with Ponderosa
Pine (PPN), Coastal Oak Woodland (COW), or mixed conifer
types. in northem California, the lower boundary is with Annual
Grassland (AGS) and Blue Oak-Digger Pine (BOP). In southern
California, Coastal Scrub (CSC) may form a broad mosaic with
Chamise-Redshank Chaparral. Location of the boundary can de-
pend on fire frequency (Hanes 1971). On desert sxposures, red-
shank stands may occur above either Mixed Chaparral (MPC) or
Desert Succulent Scrub (DSC) and either sbove or below Pin-
yon-Juniper (PJN).

Wildiife Considerations.—Widiite species found in this habltat
type aiso are found in either Mixed Chapamal (MCH), Montane
Chapparal (MCP), Coastal Scrub (CSC) or Sagebrush (SGB)
and in shrubs beneath several woodiand and forest types. The
primary land management consideration is selection of alternative
fire management trestments. Long-term fire suppression can lead
to stand senescence (Vogl 1977) and declines in deer (Biswell et
al. 1952), small mammais (Quinn 1979), birds (Wirtz 1979), and
reptiles (Simovich 1979). Most animal populations reach peak
densities in the first two or three decades, frequently 1 to 15
years, after a fire. Repeated fires at short intervals coutd favor
crown-sprouting shrubs over obligate seed sprouters (Vog! 1977).
Either management extreme could have long-term impacts on
wildlife through changes in nutrient availability, soil quality or
vegetation composition. structure, and recovery time. Prescribed
burning can be an effective management tool, but the effects
vary with season of burn (Rundel 1982). Post-fire herbs may be
imponant in immabilizing nitrogen within the chaparral system
{Rundel and Parsons 1980). Protecting these herbs from grazing
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CRC
Chamise-Redshank Chapars! habital,
Grindsione Project, Glenn County,
Calitornia (photo by A. Sidney
England) -l L.

may be important for eftective long-term habitat maintenance
{Rundel 1982). Populstions of most small veriebrates decline
sharply or are eliminated when chaparral is converted 1o grass-
fand (Lillywhite 1977). Active and passive chaparral 9 t
programs must tailor management prescriptions to specific site
characteristics and project goals.

\ Physical Setting

Chamise-dominated stands are most common on south- and

west-facing siopes; redshank is found on all aspects (Hanes
1968, 1977, Cheatham and Haller 1575). Soils usually are thin with
little accumulation of organic materigl (Cheatham and Haller
1975). Chamise may be & dominant shrub on some serpentine

‘ sites (Parker and Matyas 1981). Chamise-Redshank Chaparra! is

| found in a medilerranean climate; rainfall is 38 to 63 cm (15 to 25
in), less than 20 percent of totai precipitation fails in summer, and
winters are mild (Orndut! 1974). The predominant land forms are
steep slopes and ridges {Thorne 1976).

| Distribution

! Hanes (1977) provides a good description of “chamise” and

| “redshank’ chaparral distributions in California. This habitat is
usually found below 1200 m (4000 Ht) on mountain ranges outside
the deserts (Cheatham and Halier 1975, Vogt 1976, Minnich 1376,

| Hanes 1877, Parker and Matyas 1981). Large nearly pure areas o!

‘ redshank-dominated chapamat occur in the interior valieys of the

|

|

peninsular mountain ranges of Riverside and San Diego counties;
isolated stands are found in the Santa Monica Mountains and in
northern Sants Barbara and-San Luis Obispo counties (Chea-
tham and Haller 1975, Hanes 13877). Chamise is the dominant
shrub of this habitat type throughout the rest of the state, Nearly

‘ pure stands of chamise cover large areas in the peninsular and

| transverse ranges and Tehachapi Mountains of southern Califor-

| nia. To the north, chamise more frequently mixes with other

shrubs, especially several species of ceanothus. This type of

vegetation covers large areas in the central coast ranges and on
the easiern exposures of the nonh coast ranges; as isolated

‘ Green nis an srea of the siate

stands in the Cascade and Klamath ranges and the Siskiyou The map depi P

. . i » environmenial
Mountains; and in a broken band on the western slope of the Si- that the habilat can be found when the proper conditions sxist.

‘ @r7a Nevada (Hanes 1977, Parker and Matyas 1981).
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‘Mixed Chaparral

Vegetation

Structure.—Mixed Chaparral (MCH) is a structurally homoge-
neous brushiand type dominated by shrubs with thick, stiff, heav-
ily cutinized evergreen leaves. Shrub height and crown cover vary
considerably with age since last burn, precipitation regime (cis-
montane vs. transmontane), aspect, and $o0il type (Hanes 1977).
At maturity, cismontane Mixed Chaparral typically is a dense,
nearly impenelrable thicket with greater than 80 percent absoiute
shrub cover. Canopy height ranges from 1 to 4 m (3.3 10 13.1 ft),
occasionally to 6 m (19.6 ft) (Honon 1960, Cheatham and Haller

Appendix C: Wildlife Habitat Relationships Community Descriptions

A Sldney England
spdly,

common deerweed, and many ceanothus are exampies of rela.
tively short-tived ( <40 years} shrubs and subshrubs that disap-
pear from stands that have not been bumned for decades (Horton
and Kraebel 1955, Hanes 1971, 1977). Long-lived shrubs in very
old stands become senescent, accumulaling standing dead
material, and some individual may die.

Some authors (e.g.. Thorne 1978) have suggested that Mixed
Chaparral might succeed to an oak woodland if protected from
fire for extremely long periods. Others (e.g., Minnich 1976) have
failed 10 find evidence to support this notion. Hanes (1877) su;;.
gests that confusion may result from inadequate distinction

1975, Hanes 1977). On poor sites, serpentine soils or
tane siopes, shrub cover may be only 30 1o 60 percent and
shrubs may be shorter, 0.5 10 3.0 m (1.6 to 9.8 ft) (Cheatham and
Haller 1975, Hanes 1976, 1977). Considerable leat litter and stand-
ing dead material may accumulate in stands that have not buned
for several decades.

Composition.—Mixed Chaparral is a fionstically rich type that
supports approximately 240 species of woody plants (Omdut!
1974). Composition changes between northern and southern Cali-
fornia and with precipitation regime, aspect, and soil type. Domi-
mmmwmm:dcwdwmmuk.
chaparral oak, and several species of ceanothus and manzanita.
Wlmnmymwosmdmmwsud-
verse mixtures of several species. Commonly associated shrubs
include chamise, hmhlul mountain mahogany. silk~|uul toyon,

montane sarpentine soils, and chamise and toyon may be abun-
dant on these soils. Shrubs such as Jepson, coyote, and dwart
ceanothus and serpentine manzanita are local serpentine endem-
ics (Cheatham and Haller 1975, Thorne 1976, Hanes 1977). In-
cense-cedar, knobcone pine, Coulter pine, and Digger pine fre-
mﬂymMmmodChlpwdonwponnmwds(Thomo
1976).

Shrub live oak, desert ceanothus, and desert bitterbrush are
sxampies of shrubs found in Mixed Chaparral only on transmon-
tane siopes (Cheatham and Haller 1975, Thome 1976, Hanes
1977, and Zabriskie 1979). However, m-nyspounbundnm-

hogany, Calitomia f ia. and ) sp
Other Classifications.—Most suthors divide Mixed Chaparral
into several types based on the dominant floristic component, soi
type or location. Cheatham and Haler (1975) recognize Calfor-

nian mixed, south coastal, semi-desert, and serpentine chapar-
rais. Thome (1976) identifies mixed chapamal but separates ser-
pentine and desert transition as distinct types. Paysen
ot ai. (1980) subdivide this type into 7 series (ceanothus, moun-
tain mahogany, scrub oak, prunus, sumac, manzanita, and toyon)
based on the domi or codominant shrub ponents. Hanes
(1977)gnslooodmnwlnddcmbonoﬂuucd0hapmal
types (ceancthus, scrub oak, manzanita, serpentine, desert, and
woodiand).

Habitat Stages

Vegetation Changes 1,2-4:S-D.—Post-fire recovery of Mixed
Chaparral begins with a cover of subshrubs, annuals, and peren-
nial herya. However, shrubs that will be dominant in mature cha-
parral are prasent as seedlings and root-crown sprouts. As shrub
cover and height increase with age, harbaceous cover dectines.
Long-lived seeds remaining in the soil produce the herbceous
cover following the next fire (Sweeney 1956). Shrub species
composition aiso may change as the stand ages. Yerba-santa,

C-9
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'g vegetation types with different species compositions, soil
qualities, siopes, aspects, and precipitation regimes.

Durstion of Stages.—Menke and Villasefior (1977) and Zedler
(1977) give good descriptions of the chaparral post-fire recovery
schedule. For the first 1 to 3 years, cover is dominated by shont.
lved herbs and subshrubs; shrubs are present as ssedlings and
root-crown sprouts. From 3 to 15 years, herbaceous species
disappear as shrubs and subsivubs enlarge, but shrub canopies
generally do not touch. From approximatety 10 to 30+ years atizr
a burn, shrub cover increases, canopies begin to overiap, relative.
ly short-ived shrubs begin 10 die, and dead material accumulates.
Stands more than 25 10 35 years old eventually can become
senescent. The posi-firs recovery schedule varies with species
eration is quicker on mMore mesic sites. In southem California,
stands dominated by manzanita. ceanothus, and scrub osk reach
S0 10 80 percent cover in 10 years and 80+ percent cover in 25
10 30 years (Horton 1960, Vogl 1976, Pase 19820). Recovery time
usually is shorter in northern Cakfornia. Stands of Chamise-Red-
shank Chaparral (CRC) can become extremely senescent in &0
to 90 years; some Mixed Chaparral types may take 2 to 3 times
longer (Fanes 1982).

Biological Setting

Habitat.—~Mixed and Chamise-Redshank Chaparral (CRC) oc-
cur a3 8 MOsaIC on low 10 middie slevation siopes below several
woodland and fores! types. Compared 1o Chamise-Redshanke
Chaparral, Mixed Chaparal generally occupies more mesic sites
at higher elevations or on north-facing siopes. in southem Califor-
nia, Coastal Scrub (CSC) may form the lower chaparral
(Hanes 1977). In northern California. Mixed Chapasral merges
with Annual Grassiand (AGS) and Biue Oak-Digger Pine (BOP)
at lower elevations. Chaparral shrubs form the understory of
many Biue Osk-Digger Pine stands. At upper elevations, Mixed
Chaparral grades into Coastal Oak Woodland (COW), Ponderosa
Pine (PPN) or mixed coniter typas and frequently forms the un-
derstory of these habitats. On desert exposures, Desert Scrub
(DSC). Desert Succulent Scrub (0SS) or Joshua Tree (JST)
may be found below Mixed Chaparral. Jetirey Pine (JPN), Pin-
yon-dump« (PJN) or Juniper (JUN) habitats occur above Mixed

Wh Considerstions —No wildlife species are restricted
Mixed Chaparral. Mostlpomuolo\mﬂmmmn-
ed types including Chamise-Redshank Chapamal (CRC
Chaparral (MCP). Coastal Scrub (CSC), and Suobrwh (SGB).
or the shrubs beneath several woodland and forest types. Widfite
management considerations usually focus on selecting aitemative
fire management treatments. Potential impacts of managemaent
actions in Mixed Chaparral generally are similar to Chamise-Red-
shank Chaparral.

Physical Setting

Mixed Chaparral occurs on all aspects, but at lower elevations,
it generally is found on north-facing siopes. This pattem is espe-

wl
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MCH

Mizad Chaparral habitel, Fouts Spring,
Colusa County, California (pholo by A.
Sidney England)

cially true in southern California. Generally, it occurs on steep
slopes and ridges with relatively thin, well-drained soils (Omdut!
1974, Cheatham and Haller 1975). Soils can be rocky, sandy,
gravelly or heavy {Cheatham and Halier 1975, Thome 1976).
Mixed Chaparral occurs on siles with deeper and more mesic
soils than Chamise-Redshank Chaparral (Cheatham and Malier
1975). Serpentine soiis are high in several potentially toxic sub-
stances, such as iron and magnesium, and low in required nutn-
ents, including calcium (Whittaker 1975). The mediterranean cii-
mate is characterized by cool, wet winters and hot, dry summaers.
Total rainfalt is 38 to 63 cm (15 to 25 in) with less than 20 per-
cent talling during the summer (Omduft 1974).

Distribution

Mixed Chaparral generally occurs below 1520 m (5000 ft) on
mountain ranges throughout California except in the desens
(Cheatham and Matter 1975, Parker and Matyas 1981). Upper and
lower @levational limits vary considerably with precipitation
regime, aspect. and soil type. Mixed Chaparral occurs throughout
the ransverse, peninsylar, and central coast ranges and the Te-
hachapi Mountains. In the Sierra Nevada, this type is a broken
band along middie and lower glevations of the western slope. It
also occupies large areas in the north coast ranges, especially on
interior slopes, and is found as large discontinuous patches in the
Siskiyou Mountains and Cascade and Klamath Ranges (Chea-
tham and Haller 1975, Hanes 1977).

The map depicis g ! habitat Green rep: ansres of the state
that the habitat can be iound when the proper environmental conditions exisL.
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Vegetation

Structure~The growth form of montane chaparal species
can vary from treelike (up to 3 meters) to prostrate. When ma-
lure, it is often impenetrable to large mammals. lts structure is af-
fected by site quality, history of disturbance (e.g., fire,
logging) and the influence of browsing animals. For cumple,
shallow granitic soils in the Sierra Nevada, low dense growths of
pinemat manzanita and huckleberry oak characterize an edaphic
climax community, associated with scattered conifers and much
exposed granite. Following fire in the mixed eon-hr forest habitat
type, whitethorn thus-d d chaparral may persist as a
subclimax community for many years.

Montane chapamal is characterized by evergreen species;
however, deciduous or partially deciduous species may also be
prasent. Understory vegetation in the mature chaparral is largely
absent Coniter and oak trees may occur in sparse stands or as
scattered individuals within the chaparral type.

Composition.—Montane chaparral varies markedly throughout
California. Species composition changes with sievational and
geographical range, soil type, and aspect. One or more of the fol-
lowing species usually characterize montane chaparal commun-
ties: whitathorn ceanothus, snowbrush ceanothus, greenieaf man-
zanita, pinemat manzanita, hoary manzanita, bitter cherry,
huckieberry oak, sierra chinkapin, juneberry, fremont sitktassel,
Greene goldenweed, mountain mahogany, toyon, sumac and Cali-
fornia buckthorn. As one or more of these species become domi-
nant under various environmental regimes, further subclassifica-
tion of the montane chaparral series is possible (Krebs 1972,
McNaughton 1968).

Other Classitications.—Montane chaparral has been
described as chaparral (Munz and Keck 1973, (Kichier 1977) or
moumaun shrub (USDA 1977). Subclassifications based upon

species sition have ais0 also been described
as montane mixed shrub senes, hucltlobony oak/pinemat man-
zanita series, bush chinquapin series, greenieaf manzanila series,
tobacco brush series, mountain whitethom series (Parker and
Matayas 1981); upper montane chaparral, lower montane chapar-
rai (Cheatham and Haller 1975).

Habitat Stages

Vegetation Changes 1;2-4:S-D.— Montane chaparral in Califor-
nia occurs in gradations between two characteristic successional
sequences:

The first sequence is aasociated with poorer, typically shal-
low s0ils (in early stages of development), often overlying frac-
tured bedrock. Here, chaparral species may predominate to
torm an edaphic climax community

In the second sequence, chaparra! is a secondary succes-
sion foliowing disturbance on deeper forest soils. After disturb-
ance (logging, fire, erosion) chaparral proliferates and may ex-
ciude conifers and other vegetation for many years. However,
chaparral may facilitate the germination of red fir seedlings
(Bubour 1984) and omernmdo tolerant coniters by providing
apr g microctimate, and improving soil
conditions. Chapunl shrubs may be an essential link in forest
succession by building up s0il nutrient levels, especially nitro-
gen, to the point where ees can survive (Zavitovski and New-
ton 1968). in mature timber stands, chaparral species may se-
nesce due to insufficient light through the canopy and are only
present as a sparse understory. Thus, silvicultural practices
have a strong influence on the structure of montane chaparral.

Most montane chaparmal species are lire adapted. Mature
plants sprout back from the root crown. Some species require
scanfication of the seed for germination and may produce numer-
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ous seedlings after a fire (Gratkowski 1961). However, if fires are
too frequent, these species may be eliminated (Biswell 1969)
changing the subsequent structure of the community. Deer and
livestock foraging on sprouting chapasrral may also have a signifi-
cant effect on its rate of development, structure, and ultimate
species composition (Biswell and Gilman 1961, Davis 1967). The
forage yields of most sprouting shrubs are reduced for the first
few years after a fire, but rapidly regain their original status.
Burned areas commonly produce new shrub growth high in pro-
tein and are a preferred food source for herbivores (Einarsen
1946, Swank 1956).

Duration of Stages. —~Following fire, herd ss plants may
dominate for up t0 5 years. Usually within 7 1o 9 years the brush
overstory is (ully developed (Sweeney 1956, Sampson 1944).
Chaparral may persist for up to 50 years or longer before conifer
development begins to significantly reduce the shrub growth
through shading (Lyon 1963, Sweeney 1868). Where chaparral
types occur as an edaphic climax (i.e., on poox, rocky soils, frac-
tured bedrock or lava caps), growth rates may be rather siow,
growth form is usually small and stunted, and individuals may be
quite old.

Development of montane chaparral at high elevations is often
slowed by cold temperatures, show cover and a short growing
season (Barbour and Major 1977). However, at lower elevations,
burned or logged areas may sprout new growth by the next grow-
ing season.

Biological Setting

Mabitat.—Montane chaparral adjoins a variety of other wildlile
habitats, including montane riparian (MRI), mixed chaparral
(MCH), and perennial grassiand (PGS). it becomaes established
in disturbed coniferous habits such as ponderosa pine (PPN),
mixed conifer (SMC), Jetirey pine (JPN). red fir (RFR) and
lodgepoie pine (LPN). At high elevations in the southem Siema, it
may occur with a sparse juniper overstory. At the lower extent of
its slevational range, montane chaparral may intergrade with
maed chaparral, a very similar habitat type.

Wiidiife Considerstions —Montane chaparral provides habitat
for a wide variety of wildiife. Numerous rodents inhabit chaparral
(Wrrtz 1974). Deer and other herbivores often make exiensive
use ol chaparral. Throughout the west siope of the Sierra and
south tivough the Transverse Range, deer are strongly associat-
od mth chaparral communities. Montane chaparral provides criti-
cal summer range foraging areas, escape cover and {awning
habital. In the Sierra, fawning areas are frequently found where
the chaparral lies adjacent 1o or containg an interspersion of pe-
rennial grass or meadow-riparian habitat (Ashcraft 1975, Das-
mann, 1971, Ashcraft 1978, Pacific Gas and Electric 1981). Some
small herbivores use chapamal species in fall and winter when
grasses are not in abundance. Rabbits and hares eat twigs, ever-
green leaves and bark from chaparral. Shrubs are important 1o
mary mammals as shade during hot weather, and moderate tem-
perature and wind velocity in the winter (Loveless 1967).

Mumbrdsﬁ\damwdmuutmdsnmmnmm

singing, roosting
er and Boss 1960), Storer and Usinger 1970).

Physical Setting

Montane chaparral can be found on shaliow 10 deep s0ils, on
all exposures, and from gentie to relatively steep siopes. it may
dominate on more xeric sites, but occurs locally throughout the
coniferous forest zone. Generally, climate is like that associated
with the coniferous forest zone—cold winter temperatures with
s tial precipitation. S s are typically hot and dry (Bar-
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bour and Major 1377). In the northern poricn of the siate, mon-
tane chaparral is founs peiween 912 1o 2742 m (3000-8300 11). in
southern California this type occurs abcve 2132 m (7000 f1).

Distribution

Montane chaparral is associated with mountainous terrain from
mid to high elevation at 914 to 3047 m (3000-10,000 f). It occurs
in southern California above 213 m (7000 h) in the Transverse
Range of Los Angeles. and in San Bernardino, Riverside and San
Diego counties; from Siskiyou to Kern courties in the Cascade
and Sierra Nevada mountains; as a minor type from Tehama to
Lake counties; and in Del Norte, Siskiyou, Trinity, and Srasta
counties in the North Coast Ranges and Klamath mountains
(Barbour and Major 1977). As a successional stage following dis-
turbance, its distribution coincides with the ponderosa pine and
mixed coniferous forest habitat types (Sarbour and Major 1977).

The map depk J hab . Green rep: s an area of the slste

Montane Chaparral habital, Sierra Nevada, Callfornis (photo by that the habitat can be found when the proper enviconmental conditions esist
Roland J. Risser)
103
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Alpine Dwarf-Shrub

Vegetation

Structure —Alpine Dwarl-Shrub habitats typically are low gram-
inoid and forb communitias with an admixture of dwarf-shrubs
{often cushion phms) {Kichier 1977). The perennial herbs or
dwarl shrubs comprising these communities are usually less than
0.5 m (18 in) tall (Cheatham and Haller 1975). Coverage may
reach 100 percent at lower elevations but becomes increasingly
open as slevation increases. On mesic sites, a continuous turf
contrasts with patches of bunchgrasses and cushion plants on
drier sites (Kichier 1977).

Composition.—Sp pasition varies considerably
throughout California. The most common sivubs occurring are
creambush oceanspray, Greene goldenweed and mountain white -
heather. These shrubs occur primarily in northern California and
the Sierra Nevada. Creambush oceanspray also occurs COmMmonly
in the southern California mountains. The most common alpine
shrub in the White Mountains is timberline sagebrush (Parker and
Matyas 1981, Cheatham and Haller 1975).

Nonshrub species that commonly occur in the alpine aress of
northemn Calilornia and the Siera Nevada inciude Eschscholtz
buttercup, primrose, prostrate sibbaldia, sedge, bluegrass, buck-
wheat, squirteitail, rock-cress, mountain sorrel, pussypaws, indian
paintbrush, Payson's draba, and Sitka romanzotfia (Parker and
Matyas 1981, Cheatham and Haller 1975).

Tmmummmwsmnmmnmm

, heant willor , Davidson's penstemon, Jacobs-ladder,
and Covillesphlox (Pm«mmms 1981, Cheatham and Hall-
or 1975).

The scattered alpine areas of the San Bemardino, San Gabriel
and San Jacinto mountains are dominated by draba. Parish’s
alurnroot, creambush oceanspray, silver raillardeiia, sipine Esch-
scholtz buttercup, wild onion, rock-cress, mariposa lily, and sev-
eral species of buckwheat (Parker and Matyas 1981, Cheatham
and Haller 1975).

The dominant nonshrub species in aipine areas of the White
Mountains include timbertine sagebrush, Scribner’s wheatgrass,
several species of phiox, and Jacobs-ladder (Cheatham and Hal-
or 1975).

Other Classificstions.—Other names for Alpine Dwarl-Shrub
habitat include Dwarf Scrub (Alpine) Series (Parker and Matyas
1981), Alpine Community (Kichier 1977), Alpine feil-field (Munz
and Keck 1959) and Alpine feli-fisid cushion type (Thome 1976).
This habitat is included in Cheatham and Haller's Alpine Fell-
fields major subdivision under their Alpine Boulder and Rock Fieid
habitat type. Cheatham and Haller (1975) further subdivide Alpine
Feil-fieids into 1) Kismath-Cascade, 2) Sierra Nevada, 3) South-
em Calitomnia, and 4) White Mountains Fell-fieids.

Habitat Stages

Vmuﬂon Changes 1:2-4,5-M.—Foliowing disturbance, Alpine

-wmsmmnlmawmmmmwmy

of the structural classes 1,24;S-M. Thers is limited information
about the changes that occur in the plant communities compris-
ing this habitat. Only limited autecological studies have been con-
ducted (Mooney 1966, Biings and Mooney 1968, Billings 1975,
Cnabot and Billings 1972, Schuitze st al. 1967, Johnson and Caid-
well 1975, Ehleringer and Miller 1975), but insufficient comprehen-
sive synecological work has been conducted to effectively de-
scribe the various successional stages and associated species in
this habitat. Major and Taylor (1977) present an excelient review
ol the work on floristics and autecoiogy of alpine communites.

Duration of Stages. —Development of communities in this
habitat proceeds quite slowly and does not attain great stature or
complicated structure due to the harsh environmental conditions.
The time required to proceed through the few successional
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stages is not known, but is dependent on the severity of the local
environmental and soil conditions. Presumably, the structure and
composition of the cimax communities do not change substan-
tally over ime. Severe changes in weather patterns — extended
drought, for example — or other environmental condibons —
landslide, mass-wasting, and destructive activites of animais or
man - ysually result in the communities of this habitat reverting
to sarker successional stages.

Biological Setting

Habitat—The Alpine Dwarl-Shrub habitat is restricted to the
highest slevations generally above timberline. At the lower eleva-
tional extent of this habitat, it normaily interfaces with 1) Subal-
pine Conifer (SCN) and ciosed cone pine/cypress (CPC) habi-
tats, 2) Subalpine Forest or Foxtail Pine Forest in the north, 3)
Sierran Mixed Subalpine Forest in the Sierra Nevada, 4) Southemn
California Subalpine Forest and 5) Bristtecone Pine Forest in the
White Mountaing. The Aipine Dwarf-Shrub habitat vegetation may
sometimes constitute part of the Bristlacone Pine Forest where
they intergrade. The Alpine Dwart-Shrub habitat often intergrades
mNmT“MSG“MthMWSOY
southern California mountains. This habitat also intergrades quite

with Subalpine Sagebrush in the White Mountains (Chea-
tham and Hatler 1975).

Wiidiife Considerations.—Birds common in this habitat (or ad-
jacent aipine meadows) include blue grouse, nufous hummingbird,
mountain bluebird and gray-crowned rosy finch. Mammals in this
habitat include the Mount Lyeit shrew, broad-tooted mole, pika,
mwmmmwwmmsgm
squirrel, northemn pocket or mountain pocket gopher, and
mountain sheep (Storer and Usinger 1963).

Physical Setting

Generally, the Alpine Dwarf-Shrub habitat is found above tim-
berline on all aspects, siopes, and ridgeiines, so the physical en-
vironment tends to be coid, dry, and windy. In the northemn por-
tion of California, this habitat is cold with a brief summer il
season. This habitat is subject to intense solar radiation and
freezing nights in summer. It is subject to severe winds and very
low temperatures in winter on windward slopes, which are often
blown clear of snow. Protected siopes often have persistent
snowdrifts until midsummer or later. The substrate is quite rocky
with litle soil formation and excelient drainage. Plants in this
habitat are subject to dessication by midsummer after meltiwater
disappears.
in northern California, this habitat is coid with a brief summer
growing season and is somewhat drier and cooler in the Siemra
Nevada. in southern California, the habitat is less cold and ac-
cumuiates less snow than the Sierra Nevada $o0 it tends to be
drier. It is also subject 10 severs winds from fall through spring. In
the White Mountains, this habitat has much less snow, so it is
significantly drier and colder than in the Sierra Nevada (Chea-
tham and Haller 1975).

The growing season occurs July and August in northemn Califor-
nia and along the Sierra Nevada. Here, the growing season is of-
ten delayed until the beginning of August because of heavy snow
accumulation. The growing season can aiso be limited by
drought. The growing season in southern California normally be-
gins in June (Cheatham and Haller 1975).

This habitat is found only in the highest elevations in Caiifornia
(see map). Toward the north, it is found on the highest peaks of
the Klamath Range, usuaily above 2270 m (7500 ft). It is also
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ADS
Alpine Dwarl-Shrub habitat, Lake Tahoe
Basin, California (photo by Gary Benson)

found on Mt. Shasta and Mi. Lassen from 2580 to 3180 m (8500
10 10,500 1) and occasionaily higher (Cheatham and Haller
1975). In the Sierra Nevada, it is confined o the highest peaks,
from Lake Tahoe to Yosemite, usuaily above 2575 m (8500 h).
From that point southward, it is almost continuous along the Si- g
ema Nevada crest to Olancha Peak (Tulare-inyo county line). To- ’ ' ?

ward the southerly extent along the Sierra Nevada, this habitat is *

found above 3480 m (11.500 it). in southern California, it is con- D
fined 10 the summit region and adjoining ridgelines above 3030 m
(10,000 R) in the San Bernardino, San Gabriei, and San Jacinto ) A
mountains. Alpine Dwarl-Shrub is almest continuous along the
main ridge of the White Mountains above 3480 m (11,500 f1)
(Cheatham and Haller 1975).
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Pika (Ochotona princeps)

The map depicts g habilat distri| Groen rep: an ares ol the state
that the habital can be found when the preper environmental conditions exist.
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Vegetation

Structure.—This habitat varies from savanna-ike to forest-like
stands with partiaily closed canopies, comprised mostly of winter-
deciduous, broad-leaved species. Denser stands typically grow in
valiey soils along natural drainages. Tree density decreases with
the transition from lowiands to the less fertile soils of drier up-
lands. Exceptions to this pattern are known, especially in the cen-
tral coastal counties (N. H. Pilisbury, pors.eomrn.) Similarly, mo
shrud layer is best developed along natural
insignificant in the uplands with more open stands of oaks. Valley
oaksundsvmhbnloormgnzlngundtodwdopnpunlm

toyon,

ﬁaoiawmwlolmdmwww
ture valley oaks with well-developed crowns range in height from
15 to 35 m (49 10 115 ft) (Cheatham and Haller 1975, Conard et
al. 1977).

Composition.—Canopies of these woodlands are dominated
almost cxdum'ybyvdloyoaks(Comrd ot al. 1977). Tree as-
sociates in the Central Vailey inciude California sycamore, Hinds
black walnut, interior live oak, boxeider, and biue oak. The shrub
understory consists of poison-oak, blue eider, California wild
grape, toyon, Calidomnia coffesberry, and Caiifornia blackberry.
Various soris of wild oats, brome, bariey, ryegrass, and needie-
grass dominate the ground cover.

Digger pine and coast live oak are associated with VOWs along
the Coast Range (Parker and Matyas 1979). Griffin (1976) report-
ed that Coutlter pine and canyon live osk are found in a montane
savanna of valiey oak in the Santa Lucia Range, Monterey Coun-
ty.

Other Classificstions.—This type is nfornd as the Foothil
Woodland by Munz and Keck (1959), Valley Oak Savanna (33)
by Kachler (1977), InonlhyOckPhuoot Foothil Wood-
lang by Gritfin (1977).Vlllcy0|k$omsby ysen et al. (1980),
and Valiey Oak Community by Parker w(1979) Conard
nnL(1977)andoM'MVOWshuMdthylbu
jan zone, a vegetative division in the physiographic gradient ex-
tending from river edges to higher terraces. Cheatham and Haller
(1975) included part of the VOW habitat in their Central Valley
Bottomiand Woodland (8.11), and Kichler (1977) inciuded parts
in his Riparian Forest (28) designation.

Habitat Stages

mdmunImormmtmyodbyubmw
development (White 1966, Griffin 1973, 1978, 1977). The lack of
mmmmumubmwdm

Presently, most valley oak stands are in mature stages 5:S-D,
but structural classes 1-5:5-D are presumably possidle. Canopy
development and plant density are vanable. Only a few localized
studies give quantitative data on the structure of VOW (see Grif-
fin 1978, Conard et ai. 1977).

Durstion of Stages. —Secondary succession of VOWs under
natural conditions has not been studied and littie opportunity ex-
ists for its study. Most surviving stands appear to be between 100
and 300 years old, and individual valley oaks may live as long as
400 years (Stern 1977). Vakey oaks seem (o be tolerant of flood-
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ing (Hais et al. 1980), and young trees will sprout when fire
damaged (Griffin 1976). chonmunl perturbations such as fire
and Hooding, and ] sstul regeneration of valley
oaks, VOW would probably remain the climax community.

Biological Setting

Habitst—VOWs in the Great Valley usually merge with Annual
Grasslands or border agri land. Where these woodiands

pmmmmmwhmmvmqmm

{i.e.. acoms and browse). Verner {1980) reported that 30 bird
species known to use oak habitats in Califomia include acoms in
their dist. An average of 24 species of breeding birds were re-
corded on a study piot at Ancil Hofiman Park, near Carmichasl, in
Sacramento County from 1971 to 1973 (Gaines 1977). The study
plot was dominated by valiey oaks but included some cottorwood
in the canopy. Probably the most significant breeding bird species
recorded was red-shouldered hawk. in decreasing order, the most
common species were European starfing, California quail, plain th-
mouse, scrub jay, rufous-sided towhee, Bewick's wren, bushiit,
and acom woodpecker. Barett (1980) indicates that the ranges
mewdmmmbhwmmm

i
i
il
i
1
i

mumwmumwww'.

Physical Setting

This habitat occurs in a wide range of physiographic setlings
deep,

mummmmmmmmm
mers.

Distribution
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vow .

Valley Osk Woodland habltat, San
Joaquin Valley, Celifornla (pholo by
Stan W, Elems) .

California Quail (Callipepla californica)

The map deplcta g | habiat di Groen rep is an area of the state
that the habRtat can be found when the proper snvirsamenial conditions axist.
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Vegetation

Structure.—Generally these woodiands have an overstory of
scattered trees, although the canopy can be nearly ciosed on
better quality sites (Pillsbury and De Lasaux 1983). The density
of biue oaks on siopes with shallow soils is directly related to wa-
ter stress (Griffin 1973). The canopy is dominated by broad-
leaved trees 5 to 15 m (18 to 50 ft) tall, commonly forming open
savanna-like stands on dry ridges and gentie siopes. Biue osks
may reach 25 m (82 ft) in height (McDonald 1985); the tallest
tree, found in Alameda County, measured 28.7 m (84 ft) high and
had a crown spread of 14.6 m (48 ft) (Pardo 1978). Shrubs are
often present but rarely extensive, often occurring on rock out-
crops. Typical understory is composed of an extension of Annual
Grassiand vegetation.

Composition—Biue cak is the dominant species, comprising
85 to 100 percent of the trees present. Common associates in the
canopy are coast live oak in the Coast Range, interior live oak in
the Sierra Nevada, valley oak whers deep s0il has formed, and
western juniper in the Cascade Range. in the Tehachapi and Pa-
mcRmnKemCoumy.mmummuwimmm

in interior sections of the southern Coast Range, as in San Luis
Obispo County, it mixes with California juniper (V. L Holland,
mm)mummmmm

BOW's can be found in White (1965), Griffin (1977), Baker et al.
(1881), and Pilisbury and De Lasaux (1963).

Other Ciassifications.~—The habitat is referred to as Foothill
Woodland by Munz and Keck (1959). Biue Oak Phass of the
Foothill Woodlands by Griffin (1977), Biue Oak Series by Paysen
ouL(iW) Bius Osk Savanna by Vemer and Boss (1980), and
Biue Oak Community by Parker and Matyas (1981). BOW's and
Biue Oak-Digger Pine Woodiands are considered 8 single habitat
in Kichier's (1977) Biue Oak-Digger Pine Forsst (25) and in the
Bive Oak-Digger Pine (250) type of the Society of American For-
esters (Eyre 1960).

Habitat Stages

Vmuﬂon cnwm 1;:~5$-D—Donils of successional

no young biue oaks present (White 1968, Holland 1978, Griffin
1977, Baker ot & 1981). Thersfore, only structural classes 3-5:S-D
are likety to be found. Few areas can be found in California
where successiul recruitrnent of biue oaks has occurred since the
tum of the century (Holland 1976). This may be due to changes
nlnndmo,muudmﬁonordlmqodmw

stands, the grassiand openings will simply become larger as oider
trees die. Griffin (1977) suggests that live oaks may repiace
decidious oaks in s30me areas, because their seediings are more
browsae resistant. Many authorities question whether conditions
will ever again support the recruitment of biue oaks needed to
maintain these important woodiands.

Duration of Stages—Vaiid generalizations about the duration

of various successional stages leading o mature stands of BOW
are not possible, because adequate quantitative studies have
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never been done. The successional sequence probably takes at
least 50 years, even on good sites. Age studies in the Coast
Range (White 1966, Pilisbury and De Lasaux 1983) and the
southem Sierra Nevada (Brooks 1969) indicate that most biuve
oak stands are currently 80 10 120 years in age. Biue oaks are
relatively slow-growing, long-fived trees. Large blue oaks range in
age from 153 to 390 years (White 1966). Estimation of tree age
based on dbh measurements is risky, however, because the dbh
relationship varies tremendously ing on site quality. More-
over, height growth is extremely siow or sven ceases after trees
reach 85 cm (26 in) in dbh (McDonald 1985).

Biological Setting

Habitat—This type usually intergrades with Annual Grasslands
or Valley Oak Woodlands at lower elevations and Biue Oak-Dig-
ger Pine woodiands at higher slevations.

Wiidiife Considerations.—The importance ol osk habitats to
wildlife in California has recently been reviewed by Basrett (1980)
and Vermner (1980), but they give few details relevant specifically
to BOW's. Vemner and Boss (1980) give data onh wildlife use in
biue osk savannahs of the westem Sierra Nevada. They indicate
that 29 species of amphibians and reptiles, 57 species of birds,
wwmummnmwmmsmotmwm
bile or optimum for breeding, that other special habitat
mwmmmGMh(ﬂn)Mhtmw

- and

Physical Setting

BOW's are usually associated with shallow, rocky, infertile, wetl-
drained soils from a variety of parent materials (McDonald 1985).
Bmmmm.d!pbdmay.hﬂyhﬂmmunw

annual precipitaton veries from 51 to 102 cm (20 to 40 in) over
most of the biue 0ak’s range, although extremes are noted from
25 cm (10 in) in Kem County to 152 cm (60 in) in Shasta County
(Mchs).aumm-nwmam

are from 24 to 36°C (75 to 96°F) in summer, and minima are from
—2 to 6°C (29 t0 42°F) in winter. The growing season ranges
from 6 months in the north 1o the entire year in the south, with
175 to 365 frost-free days (Burcham 1975).

Distribution

BOW's occur slong the westem foothills of the Sierra Nevada-
Rmam?mmmwmmoqnm

uopnofmeinteﬁorwmtom foothills of
the Coast Range from Mendocino County 10 Ventura County. It is
generally found at elevations from 152 to 810 m (500 to 2000 ft)
at the northemn end of its range and on the westem siopes of the
Sierra Nevada, from 76 to 915 m (250 to 3000 ft) in-the central
Coast Range, and from 168 to 1370 m (550 to 4500 ft) in the
Transverse and Peninsular Ranges (Sudworth (1908).
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sow .
Blve Osk Woodland habiisl, San Jos-
quin Experimental Range, California
(photo by Jared Vamod

| Plain Titmouse (Parus inornatus)

The map depicts g. { habitat di Green represents an sres of the siste
that the habitat can be found when the proper environmenial gonditions exist.
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Blue Oak—Digger Pine

Vegetation

Structure ~This habitat is typically diverss in structurs both
vertically and horizontally, with a mix of hardwoods, conifers, and

Annual Grassiand. Woodlands of this type generally have small
accumulations of dead and downed woody material and relatively
few snags, compared with other tree habitats in Califomia. Most
existing stands of this type are in mature stages, with canopy
cover ranging from 10 10 59 percent, and dbh ranging from 2.5 to
30 cm (1 to 12 in). Size class 8 depends ON a sparse oversiory
of digger pine above a lower canopy of oaks, as canopies of blue
oak seldom exceed 15 m (50 ft) in height. Individual trees seidom
oxcudiacm(dsmdbh.wompbonmymyuwhmm
(100 ft) in height

COmpocldon.—amcaklnddimpimlypiullywium
overstory of this habitat, with biue oak usually most abundant.
swmmudwm«mmdwbuwmm
which is intolerant of shade (P. M. McDonaid, pers. comm.). in
mbownsams«ummmmnym-
ummm:mmmmmwmwm
the Coast Range, associated are the coast live ok, val-
ley oak, and Cakfornia buckeye (Griffin 1977). interior live oak
sometimes dominates the overstory, ospoeiallyhrodtymuw
on north-facing siopes at higher elevations (Neal 1980).

At lower elevations, where biue oaks make up most of the can-

Other Ciassifications.—This type is referred 1o as Bive Oak-
Digger Pine by the Society of American Foresters (Eyre 18680)
and Parker and Matyas (1981), and as Biue Oak-Digger Pine For-
est by Kichier (1977). Neal (1980) gives an excelient, short de-
scription of the type, and a more complete description can be
gleaned from Griffin (1977) in his discussion of Califomia’s oak
woodlands.

Habitat Stages

Vegetation Changes 1:2-5:5-D;6 —Succession presumably pro-
ceeds from annual grassiands directly to tree stages at iower ele-
vations, where a sivub layer is usually sparse or absent. At high-
or elevations, sivubs and trees regenerate together.

Experimen

Range in Madera County (Woollolk Reppert 1963). Most of
NmmmmMnusdmmmm
sites in northem and central Califomia. They generally grow
slowly at all ages. Blue oaks in Nevada, Shasta, and Placer
Counties showed littie or no growth in height after they reached
85 cm (28 in) dbh (McDonald 1985). The age at which they nor-
mally begin producing acom crops is unknown (M. McClaran,
pers. comm.), but it bkely takes several decades.

Concern has been expressed for the long-term existence of

a
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this habitat (Holland 1976), because “little regeneration has oc-
curred since the late 1800s, a3 livestock, deer, birts, insects, and
rodents consume neasly the entire acomn crop each year. Of the
few seedlings that become established a large proportion are eat-
on by deer” (Neal 1980:126). Furthermore, the absence of graz-
ing livestock does not generally result in regeneration (White
!ﬂ).mmmyommnwsntmwm

tion or rates of change.

Biological Setting

Habitat—As Griffin (1977:386) points out, “oak woodiand sel-

ans and reptiles, 79 species of birds, and 22 species of mammals
mmmmdmmmwmm

scoms are an important food resource for many species of birds
(Vermner 1980) and mammais (Barett 1980).

Physical Setting

mhlbnmoeunmlmlyudtmlpdumto—hot.

in rock fragmaents are typical (McDonald 1985).
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8or e
Bive Oak-Digger Pine habltst, wesiem
ey by Jared Verner)

Distribution

The range of this habitat (weli described by Neal, 1980) gener-
ally rings the foothills of the Central Valley, between 150 and 915
m (500 and 3000 f1) in elevation. The Pit River drainage in the
Cascade Range and the foothiils of the Kiamath Mountains mark
the approximate northem limit. The habitat is nearly continuous in
the westem foothills of the Sierra Nevada, except for 8 gap of 86
ke (60 mi) between the Kings and Kemn Rivers, where digger "

pine is missing. The distribution extends south into the Liebre .
Montains of northem Los Angeles County and the drainages of
Piru Creek and Santa Clara River in Ventura County. 1t is discon-
tinuous in the Coast Range west of the Central Valley from Ven-
tura 10 Mendocino Counties. And it extends westward 1o within 16 \
kmn (10 mi) of the coast in a few places (Gniffin 1977, Neal 1380). N

Themapd generst habi .G presenis on sres of the state
that the habital can be found when the proper environmental condiions exist.

Acorn Woodpecker (Melanerpes formicivorous)

81

C-20




Drafi Background Report Technical Appendices Appendix C: Wildlife Habitat Relationships Community Descriptions

Montane Hardwood

Vegetation

Structure—A typical montane hardwood habitat is composed
ol a pronounced hardwood tree layer, with an infrequent and
poorly deveioped shvub stratum, and a sparse herbaceous leyer.
On better sites, individual trees or ciumps of trees may be only 3
to 4 m (10 to 13 ft) apart. On poorer sites, spacing increases to 8
to 10 m (26 1o 33 f1). Where trees are Clossly spaced, crowns
may close but seidom overiap. Crowns on mature camon
live oaks occupy sbout 60 percent of the bole on typical sites and
up to 80 percent on poor sites. Tree heights tend to be uniform at
most ages in mature stands where hardwoods ocour, but subordi-
nate to conifers. Mature oaks on better sites and in canyons
range between 17 and 30 m (56 and 98 f1) tall and up to 150 cm
(59) in) ddh. On poorer sites, mature trees typically are 10 to 15
m (3 to 49 ft) tall with boles up to 85 cm (26 in) in dbh, with
dome-shaped crowns aimost as wide as the trees are tall. On
rocky summits, live oak is a shrub of small diameter, usu-
ally less than 4 m (13 ft) in height. Snags and downed woody
material generally are sparse throughout the montane hardwood
habitat.

Composition—in the Coast Range and Kiamath Mountains,
wm«koﬂmmwomnGsonmmm

It is replaced at higher elevations by huckle-

baryoak(memlyu1m) At higher elevations, it is

scattered in the overstory among ponderosa pine, Coulter pine,
California white fir, and.loﬂnym the latter On serpentine and
tion

ific madrone
and bristiecone fir. Knobcone pine, Digger pine, Oregon white
oak, and coast live cak are abundant at lower elevations. Unders-
tory vegetation is mostly scatterad woody shrubs (manzanita,
mountain-mahogany, poison-oak) and a few forbs.

In the Transverse and Peninsular ranges of southem California,
mmmatmwmmmmm
pine, ponderosa pine, sugar pine, incense-cedar, California white
fir, b-gcomowgm-nf Calkitornia black cak, and Coulter pine. At

lower elevations, associates are white alder, coast ive oak, bi-
gleaf maple, Califomnia-laurel, bigcone Douglas-fir, and occasional-
ly valley cak, Digger pine, and biue oak (Cheatham and Haller
1975, McDonald and Littreil 1976). Understory shrub species are
mumﬁn.meoﬂ“b«ry currant, and ceancihus.
mmmmw Sierra Nevada ranges, steep,
rocky south siopes of major river canyons often are ciothed ex-
m»wmmmwmmmw
Elsewhaere, higher elevation overstory associstes are typical
mixed coniter and California black oak; iower elevation associates

are Digger pine, tanoak, Pacific madrone, and
California-laurel. Associsted understory vegetation in-
cludes , currant, wood rose, snowberry,

mmm—mm&mmmu
part of the mixed evergreen (Pseudotsuga-scierophyfl) zone and
10 a lessor axtent the conifer forest zone on drier areas (Frankiin
and Dryness 1963). These classifications are pertinent to Califor-
nia as well. In California, canyon live oak occurs in 12 of the 17
forest communities described by Munz and Keck (1968), in 8
dominance types in the Sierra Nevada (Myatt 1960), and in 6
ecological provinces (Parker and Matyas 1960). Cheatham and
Hatler (1975) place canyon live osk in 8 minor subdivisions of 2
habitat types. Canyon live oak is recognized as a forest cover
type by the Society of American Foresters and is an associate
species in eight other types (Eyre 1980).

Habitat Stages

Vegeltation Changes 12-5:S-D.—initial sstablishment of can-
yon live cak is by acoms, most of which do not move far from
beneath tree crowns. Wider dissemination of acoms and seeds of

72
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associate species is by birds and mammals. After establishment,
canyon live oak sprouts vigorously from the root crown. Most
hardwood associates aiso sprout prolifically. Rapid sprout growth
enables the hardwoods 1o capture most of the favorable micro-
sites, forcing the conifers 0 invade harsher sites, or those made
harsh by hardwood roots below ground and hardwood shade
above. Delayed establishment, siow growth, and sparse or
dumpyduumolm«sotbnmum.

established on alluvial soils (Heady and Zinke 1978). Canyon live
oak has loose, dead, fiaky bark that caiches fire readily and
burns intensely (Plumb 1980). Occasional fire often changes a
stand of canyon live oak o live cak chaparral, but without fire for
sufficient time, trees again develop. Where fire is frequent, this
osk becomes scarce or even drops out of the montane hardwood
community.

Durstion of Stages.—A type more stable than Montane Hard-
wood is difficult to envision. The large number of species in the
type, both conifer and hardwood, aliow it to occupy and persist in
8 wide range of environments. Good soils and paor, steep siopes
and siight, frequently disturbed and pristine—ali are st least ade-

reproduction, and consequently several age
and size classes usually are present in most areas. Growth of
most hardwoods, especially canyon live osk, generally Is siow
and depends on depth and rockiness of sod, siope, and poesibly
length of time for roots to reach groundwater (Myatt 1960).

Biological Setting

Mabitat—At lower eievations, neighboring habitats are Valley-
foothill Hardwood-conifer (VHC)Mbabatmm

hgher slevations, Montane i
Pine (EPN), Jetfrey Pine (JPN), and Montane Chaparral (MCP).
Wiidiife Considerastions.—Bird and animal spacies characteris-
tic of the Montane Hardwood habitat include disseminators of
m(wwsw-mmm.wmn

Physical Setting

Cawonmmwmlumhndmawdonngoof
slopes, especially those that are moderate 10 steep. Soils are for
mmtw:!rocky alluvial, coarse textured, poorly developed,
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Annual precipitation vanes from 2794 mm (110 in) in the north-
em Coast Range 10 534 mm (35 in) in the mountains of southern
California.

Nistribution

. The Montane Hardwood habitat ranges throughout California
mostly west of the Cascade-Sierra Nevada crest East of the
crest, it is found in localized areas of Placer, £l Dorado, Alpine,
and San Bernardino Counties. Elevations range from 100 m (300
1) near the Pacitic Ocean to 2745 m (9000 ft) in southern Califor-
nia.

by

|
MNw Themapd I habitat dietribution. G

‘ Montane Hardwood habhal, Trinity County, Callfornia (photo by thai the habltat can be found when the m::m:mu :::::.;:_“'
| Philip McDonalq)
: ¢
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Vegetation

Structure.—Montane Hardwood-Conifer (MHC) habitat in-
cludes both conifers and hardwoods (Anderson et al. 1876), of-
ten as a closed forest To be considered MHC, at least one-third
of the trees must be conifer and at least one-third must be
broadieal (Anderson et al. 1976). The habitat often occurs in a
mosaic-like pattern with small pure stands of conifers intersp-
ersed with small stands of broad-leaved trees (Sawyer 1980).
This diverse Mb-lal consists of a broad spectrum of mixed, vigor-

ously g and d species. Typically, conifers
!oBSm (200!'!) mhesgmlovmlhompercampymdbroad-
leaved trees 10 to 30 m (30 to 100 f1) in haight comprise the low-
er canopy (Proctor et al. 1980, Sawyer 1980). Most of the broad-
leaved trees are sclerophylious evergreen, but winter-deciduous
species also occur (Cheatham and Haller 1975).

Relatively little understory occurs under the dense, bilayered
canopy of MHC. However, considerable ground and shrub Cover
can occur in ecotones or following disturbance such as fire or
logging. Steeper siopas are normally devoid of litter; however,
gentle slopes often contain considerable accumulations of leaf
and branch litter (Cheatham and Haller 1975).

Composition —Common associates in MHC are ponderosa
pine, Douglas-fir, incense-cedar, California black oak, tanosk, Pa-
cific madrone, Oregon white oak, and other localized species.
Species compostion varies wbsunwly among ditferent geo-
graphic aress.

tn the north coast, Calilomia biack oak, Oregon white oak,
golden chinquapin, and Canyon live osk are commonly found with
white fir, Douglas-fir, and ponderosa pine (Parker and Matyas
1981). in the Kiamath Mountains and north coast from the Ore-
gon border to Marin County, Oregon white oak, tanoak, Pacific
madrone, red sider, Douglas-fir, western red cedar, western hem-
lock, ponderosa pine, sugar pine, and knobcone pine are com-
mon {Kichier 1977, McDonald 1980, Parker and Matyas 1981). in
the northern interior, California black oak, bigleal maple, Pacific
madrone, and tanosk are common with ponderosa pine, white fir,
incense-cedar, Douglas-fic, and sugar pine forming the overstory.
in the northem Sierra Nevada, common associates include Cak-
tornia black oak, b-glnl maple, white alder, dogwood, Douglas-fir,

cedas and p pine. in the southemn Sierra Ne-
vada, common associates include California biack oak, black cot-
tonwood, canyon live oak, Jeftrey pine, Douglas-fis,
pine, sugar pine, incense-cedar, and localized areas of giant

sequoia (Kichier 1977, Parker and Matyas 1981). in the central
coat. iates include coast live oak, big leal maple,
Pacific madrone, tanoak, canyon live oak, Coulter pine, coastal
redwood and, 10 a lesser extent, California black oak and ponder-
0sa pine. In the northern central coast, Douglas-fir is found: while
in the southemn areas, bigcone Douglas-fir occurs. in the Tehach-
api, tra se and peninsular ranges of Southern Cakifornia,
common associates include canyon live oak, Pacific madrone,
coast live oak and, 1o a lesser extent, California black oak, pon-
derosa pine, sugar pine, and incense-cedar (Thome 1976, KGchi-
or 1977, Parker and Matyas 1981).

Other Ciassifications.—Montane Hardwood-Conifer is very di-
verse and has been given a variety of names in the literature in-
cluding: Mixed Evergreen Forest (Munz and Keck 1973); Mixed
Evergreen Zone - Second Growth Forest (Broadieat 1.1.1M)
(Mixed 1.2.3t) (Proctor et al. 1980); Mixed Evergreen Forest with
Chinquapin, Mixed Hardwood Forest, Mixed Hardwood and Red-
wood Forest, Oregon Oak Forest, Coulter Pine Forest (Kuchier
1977); Mixed Evergrean Forest, Coast Range Mixed Conifer For-
est, Santa Lucia Fir Forest, Coast Range Ponderosa Pine Forest,
Coulter Pine Forest (Cheatham and Haller 1975); Santa Lucia Fir
Series, Bigcone Douglas-fir Series, Madrone Series and Black
Oak Series (Paysen 1980); Oregon White Oak (Stein 1980); Cal-
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formia Black Oak (McDonald 1980); Douglas-fir-Tanoak-Pacific
Madrone (Sawyer, 1980); Black Oak Series, Maple-Alder-Dog-
wood Series, Mixed Conifer-Pine Series, Madrone-Tanoak Series
(Parker and Matyas 1981).

Habitat Stages

Vegetation Changes 1:2-5:5-D;6—This habitat is climax in
most cases; however, it can occur as a seral stage of mixed coni-
fer forests. Vegetation response foliowing disturbance, such as
fire or logging. begins with a dense shrubby stage dominated by
taller broad-leaved species. The stand gradually increases in
height, simuitaneously developing into two canopy strata with
faster growing conifers above and broad-leaved species below.
On mesic sites the conifer component overtakes the hardwood
component more rapidly than on xeric sites, where the hardwood
component is dominant longer (McDonald 1980).

Duration of sbguqsomary succession following disturb-
ance is vigorous, with shrubs and trees regenerating logether.
The conifer component develops into relatively large, mature

" 4
varies geographically and differs depending on species and envi-
ronmental faclors such as climate, water, and soil.

Biological Setting

Mabitat —Geographically and biologically, Montane Hardwood-
Coniter is transitional between dense coniferous forests and mon-
tane hardwood, mixed chaparral, or open woodiands and savan-
nahs. MHC merges with many other habitats at its upper and low-
er ecotones. These habitats include Valley-Foothill Hardwood
(VFH), Valiey-Foothill Hardwood-Conifer (VHC), Valley-Foothill
Riparian (VRI), Closed-Cone (CPC), Montane
Hardwood (MMW), Mixed Coniter (MCN), Douglas-fir (DFR),
Redwood {RDW), Montane Riparian (MR1), Montane Chaparral
{MCP), and Mixed Chaparral (MCH). The habitat is an area of
species (Proctor et al. 1980).

Wiidlife Considerations ~Montane Hardwood-Conifer pro-
vides habitat for a variety of wildiile species. Mature forests are
valuable to cavity nesting birds. Moreover, mast crops are an im-
portant food source for many birds as well as mammals. Canopy
cover and understory vegetation are variable which makes the
mcmhmmmmmmm

Physical Setting

Montane Hardwood-Conifer generally occurs on coarse, well-
drained Mesic 30iis, In MOUNtAINOUS terrain with nasTow valleys.
Siopes average approximately 57 percent with all aspects en-
countered. Winters are cool and wet; summers are hot and dry.
Northern Califomia Montane Hardwood-Conifer sites have less
rainfall and fog than Redwood (RDW) or Mixed Coniter (MCN)
habitats. in southern California, this habitat is found at higher ele-
vations, and in moist canyons. Average raintail is 80 0 170 mm
(25 to 65 in). with some fog. The growing season is 7 to 11
months, with 200 to 300 frost-free days. Mean summer maximum
temperatures are 25 1o 36°C (75 to 95°F). Mean winter minima are
—210 4°C (29 to 30°F) (Munz and Keck 1970).
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MHC P
Montane Hardwood-Conlter habitst,
Sierra Nevada, California (photo by

Richard L Anderson) -, -

—

| Distribution Montane Hardwood-Conifer
Montane Hardwood-Conifer occurs throughout California and is Rt .

somewhat continuous from Santa Cruz County northwargd through -~ '
the outer coast range into Oregon, usually some distance inland :
from the coast (Cheatharn anc Maller 1975). The habitat typically
follows the upper and/or iniand margins of the coastal redwood

1 (ADW) or Douglas fir (CFR) habitats. It can also be found on
northtacing slopes of the inner north coast ranges, the Santa
Lucia Mountains, as wel! as $™mall patches extending to Santa
Barbara County (Cheatnam and Halier 1975). Montane Hard-
wood:Conifer also occurs somewhat continuously down the Sierra
Nevada to the transverse ranges. Elevations range from 300 10
1210 m (1000 10 4000 ) in the nonh 10 605 10 1760 m (2000 to
5800 ft) in the south. Isolated patches of MHC can be found
throughout the transverse and peminsular ranges of southern Cali-

h W -

Black Bear (Ursus americanus) The map depicts genersl habitat di Greenrep ansres ofthe stale
thai the habitat can be lound when the proper snvirenmentsl conditions exist.

n
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Vegetation

Structure.—Mature stands of quaking aspen usually have refa-
tively open canopies, often shared with other deciduous rees and
a few conifer species, typically pines. Average canopy closures of
stands in eastern California range from 60 to 100 percent in
young and intermediate-aged stands and from 25 to 60 percent in
mature stands (E. L. McGraw, pers. comm.). Quaking aspens of-
ten attain a height of 18 m (60 ft) and a diameter of 0.6 m (2 ft)
(Brockman et al. 1968;. Extraordinary rees may reach a height of
30 m (100 ft) and a diameter of about 1 m (3 ft) (Strothmann
and Zasada 1957). The open nature of the stands results in sub-
stantial light penetration to the ground. Therefore all stands have
an herbaceous understory with about halt maintaining a tall shrub
layer (DeByle and Zasada 1980).

Composition.—Aspen stands are typically composed of clones
representing one or more genetic lines. They vary from a lew
stems on iess than 1 ha (2.5 acres) o thousands of stems on 20
ha (50 acres) or more (Barmes 1975). Associated subdominant
tree species may include willows, aiders, black cottonwood,
lodgepole pine, Jefirey pine, ponderosa pine, red fir, white fir,
Douglas-fir, and Engeimann spruce (Thorne 1977, DeByle and
Zasada 1980, Parker and Matyas 19681). in communities near cli-
max, however, quaking aspen is conspicuously the dominant spe-
cias in the canopy.

important understory shrubs include sagebrush, roses, snow-
berry, western chokecherry, and western serviceberry. Forbs are
usually more abundant than grasses and sedges, and the herba-

ceous component is typically so rich and diverse as to dety de-
scription (DeByle and Zasada 1980).

Other Classifications.—This caver type is referred to as As-
pen Woodiand by Thome (1977), Quaking Aspen by Parker and
Matyas (1981), and the Aspen Series by Paysen et al. (1980).
DeByle and Zasada (1980) describe the type over its entire distri-
bution in the United Sistes and Canada.

Habitat Stages

Vegetation Changes 1;2-5:S-D;6 —Following disturbance,
succassion proceeds rapidly from an herd layer to shrub
and rees, which invade together. The successional status of as-
pen stands is unsettied. Most authorities regard it as an early ser-
al stage that invades after fire or other distrubances (Strothmann
and Zasada 1957). Consequently, successful, long-term suppres-
sion of fires or excessive grazing and browsing by unguiates may
vumnmomnnulduummoiquakmgmmmm
area (Gruell and Loope 1974).

All stands spread by root suckering, resulting in stands com-
prised of a mosaic of clones of different ages, ranging in size
from less than 1 ha {2.5 acres) to more than 20 ha (50 acres)
(DeByle and Zasada 1980). Quaking aspens, intolerant of shade,
are gradually replaced by more shade-tolerant conifers. “Owing
scmetimes to the paucity of conilerous seed trees and perhaps
also 1o increasing aridity, the rate of coniferous invasion is so
slow that a virtually permanent (climax) type has developed on
some sites. On these, aspen vegetatively reproduces repeatedty
and deveiops into ail-aged stands™ (DeByle and Zasada 1980:96).

Durastion of Stages.—The rate of succession in aspen stands
varies considerably, even within the same physiographic province
(Bartos 1973). Therelore, it is difficult to generalize about the
rates. Typically, however, early successionsl stages are of short
duration. The herbaceous stage gives way (o a shrub-seediing
stage within 5 years. The shrub-seediing stage deveiops into a
pole-sized stand usually within 10 to 15 years, with trees maturing
within 30 years. Although quaking aspens are relatively short-lived
trees, and subject 1o significant heart rot, DeByle and Zasada
{1980) report intact stands 200 years of age.
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Biological Setting

Mabitat—Aspen stands in Califomnia occur primanily at higher
elgvations near seeps, streams, and meadows on the eastern
siopes of the Sierra Nevada and Cascade Ranges. Zonally they
are found within the Red Fir, Mixed-conifer, and Lodgepole Pine
habitats (Thome 1977, Parker and Matyas 1981). Aspens com-
monly occur adjacent to Sagebrush habitats and other montane
shrub types, where they are often the only tree species present.
They are also lound along streams adjoining Jetirey Pine habi-
tats. At higher elevations they occur with whitebark pine, where
they grow in a shrubby, wind-pruned form (Parker and Matyas
1981).

Wildiife Considerations —Although no wildiife species is total-
ly dependent on habitats dominated by aspen, this Cover type
adds significantly to the richness of the wildlite in areas where it
occurs. The habitat typically has a shrubby ecotone with adjacent
meadows. This and the shrub understory within stands provide
nesting cover for several species that might otherwise be scarce
or absent. The mesic sites that permit aspen to establish also re-
sult in higher insect production compared to adjacent forests or
shrublands. Such insect production, together with a high rate of
fungal infection of trees, is thought to account for tha greater va-
risty and abundance of birds in ASP habitats than in adjacent for-
ests and shrublands (Winternitz 1980). Aspen stands are habitats
tavored by a variety of awtymnngbvds such as biuebirds,
sapsuckers, downy woodpeck and chickad Snags are im-
portant 10 cavity nesters in these stands, but live aspens are eas-
ily and therefore commonly drilled by excavating species. On tha
eastern siopes of the Sierra Nevada, aspen stands adjoining
ugmwmwwmuuuwmtunuanna.
ten provide nesting cover for northern goshawks. (E. L. McGraw
pers. comm.).

Physical Setting

Aspen stands occur at high elevations on a variety of sites and
soils. A high water table during the sarly part of the growing sea-
son is requwed. Therelore, thess stands are good indicators of
moist conditions (Parker and Matyas 1981). Sites with permanent
high water tables are occupied by willows (Thorne 1977), with
which aspens may form ecotones. Soils range “from shallow
stony sois and loamy sands 10 heavy clays. Best development
occurs on well-drained sandy to silt loam soils™ (DeByle and
Zasada 1980). The climate is rigorous—iong winters with heavy
snows and very cold temperatures, hence a short growing sea-
son.

Distribution

Most ASP habitats in California are found within 80 km (50 mi)
of the Nevada border from Mono County to Plumas County. Small
stands are scattered generally north and westward from there
into northern Trinity and western Siskivou Counties (Grithin and
Critchfield 1872). Disjunct populations occur in the White and San
Bernarding Mountains (Lioyd and Mitchell 1966, Paysen et al.
1980). Elevational limits generally range from 2000 to 3000 m
(8550 to 9850 ft), although quaking aspen occurs as low as 915
m (3000 ft) at McArthur-Burney Falis State Park, Shasta County
(Gritfin and Critchfield 1982). Aspen stands do not extend 1o the
upper tree line in any locality (DeByle and Zasada 1980).
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Aspen habitat, Tuolumne County, Californis (photo by Willism F.
Laudensiayer, Jr.)

Downy Woodpecker (Picoides pubescens)

The map depicts ¢ t habitat distribution. Green rep ansres of the stale
that the habilst can be found when the proper environmental conditions exisL
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Ponderosa Pine

Vegetation

Structure.~Tree spacing in ponderosa pine stands varies from
open patchy to extremely close. On high quality sites, virgin
stands may be 46-55 m (150-180 ) high, with diamaters from 0.9-
12 m (34 ft) (Harlow and Harrar 1950). Typical overstory cover-
age of afl layers may exceed 100% (Vankat 1970}. Other conif-
ers, when present, provide denser crowns than do the pine, thus
crealing habitat diversity. Grasses, shrubs, and deciduous trees
may be present or absent. Typical coverage of shrubs is 10-30%
and of grasses and forbs is 5-10% (Barbour 1986).

Composition.—The ponderosa pine habitat inciudes pure
stands ol ponderosa pine as well as stands of mixed species in
which at least 50% of the canopy area is ponderosa pine. As-
sociated species vary depending on location in the stale and site
conditions. Typical tree associates include white fir, incense-ce-
dar, Coulter pine, Jetirey pine, sugar pine, Douglas-fir, bigcone
Douglas-fir, canyon live oak, California black oak, Oregon white
oak, Pacific madrone and tanoak.

Associated shrubs include manzanita, ceanothus, mountain-mis-
ery, Pacific dogwood, hairy yerba-santa, yellowieaf siktassel, bit-
ter cherry, Califomia buckthomn, poison-oak, Sierra gooseberny.

Grasses and forbs inciude slimieaf brome, Orcutt brome, carex,
smalifiower melicgrass, biuegrass, bottiebrush squirreltail, bed-
straw, brackenfem, bush morning-glory, rhomboid clarkia, Child’s
biue-eyed mary, shrubby eriastrum, spiendid gitia, Sierra iris,
whisker-brush, inyo bush lupine, summer luping, purple night-
shade, streptanthus, gooseroot violet, and wildins.

Other Classifications.—The ponderosa pine habitat, as de~
fined here, forms a part of the yellow pine forest of Munz and
Keck (1959) and Thome (1877), the montane forest of Griffin
and Critchfield (1976), the ponderosa/Jefirey pine series of Pay-
sen, of 2l (1960) and the mid-montane conifer forest of Barbour
{1986). More restrictive types which inciude only a part of the
ponderosa pine habitat are Pacific ponderosa pine (245) (Eyre
1980), ponderosa pine (Parker and Matyas 1979 and Barbour and
Major 1977), westemn Sierra ponderosa pine forest (Barry unpud-
lished, cited in Cheatham and Haller 1975), ponderosa pine sefies
of the Sierra montane conitfer forest (Pase 1982a), Coast Range
ponderosa pine forest and “westside” ponderosa pine forest
{Cheatham and Haller 1975), and Sierran yeliow pine forest
(Kdchier 1977). In addition, on those sites where ponderosa pi
is dominant, portions of other montane forests (Kuchier 1877),
and Pacific ponderosa pine-Douglas-fir (Barbour 1986), and
mixed conifer (244, 243). (Eyre 1980) are inciuded in ponderosa
pine habitat

Habitat Stages

Vegetation Changes 1:2-5:SD.—Most ponderosa pine stands
that include other coniferous trees probably are maintained by
periodic ground fices. In many of these stands, crown fires result
in dense montane chaparral communities (Cheatham and Haller,
1975). Young. dense stands, as in plantations, exclude most un-
dergrowth once trees atiain a closed canopy. Prior to that, dense
brush is typical, but an herbaceous layer may deveiop on some
sites.

Duration of Stages —On sites or areas that are dry or of low
quality, significant pine rege ion may depend on ont
disturbance of chaparral and a good pine sesd crop with favora-
bie weather. Thus, it may require 50-100 years for significant pine
regensration in the absence of intervention. Clearcuts with mini-
mal brush control develop a dense stand of pole-size trees in 20-
30 years, twice the time required when brush is completely
removed. Dense brush is typical in young stands and an herba-
ceous layer may develop on some sites. On drier sites, there is
less tendency for succession toward shade-adapted species.
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Sites disturbed by fire or logging sometimes are converted to
dense montane chaparral or mixed chaparral. Moist chaparrai
areas of higher site quality tend to develop directly into mixed
conifer stands. .

As young, dense stands age and attain a closed canopy, they
exciude most undergrowth. When other adapted coniters occur in
moist ponderosa pine stands of medium to high site quality, they
may form a significant understory in about 20 years in the ab-
sence of fire. it allowed to continue, such succession may
change the structure and compoasition of the stand within 40
years sufficiently to favor wildlite adapted to mixed conifer habi-
tats. Most ponderosa pine stands that include other coniferous

trees probably are maintained by periodic ground fires (Cheatham
and Hafler 1975).

Biological Setting

Habitat.—in Northern California, ponderosa pine stands occur
sbove coastal oak woodiand, valley oak woodland, biue oak
woodland, biue cak-digger pine and below mixed conifer. Mon-
tane hardwood slands may be below or interspersed with ponder-
osa pine. Jefirey pine stands often occur above ponderosa pine,
but may be found on serpentine soils or on hassh sites at lower
elevations in the ponderosa pine zone. Farther south, coastal
sagb.dmu—ndshmk.modchapunLumuhm

pine-cypress.
Mmmkmmhmmumm
facing slopes within pond pine stands.
Wiidiite Considerations.—Ponderosa pine sometimes is a
mw«mmhahmbrdnrmdmbommtym
portant to deer nutrition in Mig g areas. A of
early and late successional stages closely interspersed probably
will provide good general wildlife habitat, but ripasian zones, deer

Physical Setting

The lower elevational limit of the habitat may correspond to a
mean annual temperature less than 13°C (S55°F) and precipitation
greater than 350 mm (33 in) except in southern Califomia (Bar-
bour 1986). Brown (1982) reported a minimum precipitation level
of 635 mm (25 in) annually in the Peninsular Ranges.
pine is found on ali aspects, depending on soils and location
within the local elevational range. Less than one-third of the
precipitation is snowfall (Barbour 1988).

Distribution

Ponderosa pine habitat is found on suitable mountain and
foothill sites throughout California except in the immediate area of
San Francisco Bay, in the north coast area, south of Kem County
in the Sierra Nevada and east of the Sierra Nevada Crest Eleva-
tional ranges include 240-180 m (800-5000 ft) in the northern Si-
erra Nevada and Cascades, 1200-2100 m (3937-6890 ft) in the
central and southemn Siema Nevada and 1300-2140 m (4265-7021
ft) in the Transverse and Peninsuiar Ranges, aithough it may be
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found as low as 105 m (3445 ft) in moist south-coastal sites
{Rundel ef &l. 1977, Thorne 1977, Brown 1982 and Cheatharm and
Haller 1975). The ponderosa pine habitat is replaced by Jefirey
pine on the Mojave Desert siopes of the Transverse Range and
often on the eastern side of the Peninsular and Coast Ranges.

Spotted Owl (Strix occidentalis)

Gl
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.. PPN
Pondeross Pine habitat, Trinlty County,

California (photo by E. Lee Fitzhugh)

The map depicts g 1 habitat di ion. Green rep an srea of the state
that the habitat can be found when the proper environmental conditions exist.
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Sierran Mixed Conifer

Vegetation

Structure —The Sierran mixed conifer habitat is an assem-
blage of coniter and hardwood species that forms a multilayered
forest. Historically, buming and logging have caused wide variabil-
ity in stand structure, resuiting in both even-aged and uneven-
aged stands (Rundel el al. 1977). Virgin old-growth stands where
fire has been excluded are often two-storied, with the overstory
comprised of mixed conifer and the understory white fir and in-
cense-cedar (Tappeinar 1980).

Forested stands torm closed, multilayered canopies with nearly
100 percent overlapping cover (Rundel et al. 1977). When open-
ings occur, shrubs are common in the understory (Kosco 1980).
Ciosed canopy stand distribution is both extensive and patchy de-
pending on scale, site, siope, soils, microclimate, and history.

At maturity, the dominant conifers range from 30 to 60 m (100
to 200 ft) tall with a highly variable basal areas of about 17 to 26
sq m {180 - 280 3q m. Diameter breast height at maturity for
pines and Douglas-fir is commonty greater than 1 m (40 in); white
fir greater than 0.9 m (35 in) is common (Laake and Fiske
1583b). Fuel loading in stands heavy with pine may reach 27,000
kg/ha (70 to 80 t/ac) in natural stands; whereas fuel loading in
stands heavy with fir may reach 16.000 kg/ha (40 to 50 V/ac).

Composition.—Five conilers and one hardwood typify the
mixed conifer lorest — white fir, Douglas-fir, ponderosa pine,
mmmwwmmuaxmuru
tends to be the most ubiquitous species (though most often a mi-
normluycomponem)bocauumolmmmwmme
ability to survive long periods of suppression in brush fields, Dou-
glas-fir dominates the species mix in the north, but is absent
south of the Merced River (Tappeiner 1980). Ponderosa pine
mmutmmnonslndonsoummhm.ym

derosa pine at high elevations, on cold
sites, orond!rlmnﬁcsods(nundelolu 1977). Red fir is a mi-
nor associate at the highest elevations. Sugar pine is found
throughout the mixed conifer type. Black oak is a minor, but wide-
spread, comp in mixed conifer stands. Though black oak
does best on open sites, it is maintained under adverse condi-
tions such as shade, ridgetops. and south siopes where conifers
may regenerate in its shade (Tappeiner 1980). In the central and
particularly southern Sierra Nevada, giant sequoia is a striking as-
sociate of the mixed conifer type (Rundsi et al. 1977). White fr,
incense-cedar and sugar pine are associated with the mesic giant
ia sites (Tappeiner 1880).

Q

Deerbrush, manzanita, chinquapin, tan oak, bitter cherry,
squawcarpet, mountain whitethom, gooseberry, rose, and moun-
tain misery are common shrub species in the mixed coniler un-
derstory (Kosco and Bartolome 1983). Grasses and forbs as-
sociated with this type include mountain brome, Carex, bull
thistie, iris, Juncus, and neediegrass. In all, over 100 species of
grasses, forbs and shrubs contribute to the flora of the mixed
conifer habitat (Tappeiner 1980).

Other Classifications.—Other names for the Sierran mixed
conifer habitat include yeliow pine forest (Munz 1973). Parker and
Malyn (1981) divide Sierran mixed coniter into five series: mixed

fir, mixed ifer-pine, por pine, white fir and Jel-
frey pine. Rundel et al. (1977) describes the mixed coniler as
part of @ White fir-mixed conifer forest and Cheatham and Haller
(1975) call this habitat Sierran coniferous forest (8.42), @ major
subdivision of the lower montane coniferous forest habitat (8.4).
Swerran mixed conifer is SAF type 243 (Tappeiner 1980). Where
ponderosa pine or Douglas-fir predominates without significant
amounts of white fir or incense-cedar, the forest is typed as Pa-
cific ponderosa pine or Pacific ponderosa pine-Oouglas-fir (SAF
types 245 and 244, respectively) (McDonald 1980).
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Habitat Stages

Vegetation Chanqes 1;2-5:5-D;5.—Afler loggang or buming,
succession proceeds from an ephemeral herb to perennial grass-.
herb, through a shrub-perennial grass stage, (o conifers (Bur-
cham 1964). in many areas, however, shrubs appear in the first
year after disturbance (Kosco 1980). The habitat stages are
stage 1, grass-forb, with bedstraw, plantain, mountain brome, and
neediegrass as cOMMON early SUCCESSION SPECies; stage 2,
shvub-seedling-sapling, characterized by manzanita, Cesnothus,
cherry, gooseberry, and mountain misery. in the seedling tree
stage through the sapling tree, pole tree, small tree, and me-
dium/large tree stages, the five conifers gain dominance of the
site.

Duration of Stages.—Stage duration has been described by
Vemner (1980). The grass-forb stage, generally is short-ived (less
than 2 years). The shrub-seediing-sapling stage is usually evident
by yr 2 and lasts 10 to 40 yr; this stage is a mixture of shrubs and
saplings up to 6 m (20 #t) tall depending on the site, degree, and
type of disturbance. If tall shwubs capture the site, it may take 10
to 15 pius yr for rees to dominate the site. The pole-medium ree
stage supports trees up 10 15 m (S0 ft) tall and may last from 15
to 90 yr on poor sites. The mature and overmature stages include
stands grealer than about 30 m (100 ft) in height.

Biological Setting

Habitat—The type adioins the Pacific ponderosa pine-Dougilas-
fir type (SAF 244) in the Klamath Mountains and Cascade
Range, the Pacific ponderosa pine (SAF 245) and interior pon-
derosa pine (SAF 237),(PPN) at lower slevations and drier
slopes, and the white fir (SAF 211), (WFR) and red fir (SAF
207), (RFR) types at higher elevations. Montane meadows and
fiparian deciduous woodlands are found within the Siemran mixed
coniler type. Digger-pine oak, bius cak savannah and chaparral
types may adjoin this type at drier, and lower elevations.

Wildlife Considerations.—The mixed coniler forest supports
some 355 species of animais (Verner and Boss 1960). Sensitive
species inhabiting mixed conifer include spotted owl, fisher and
pine marten. Enda species include baid sagie and peregrin
faicon (Vemer and Boss 1980). Varniety in plant species composi-
tion provides diversity in food and cover. Black osk acoms, ber-
rigs from a variety of shrubs (e.g., deerbrush), and a great num-
forage resource essential for
wildlife (Kosco and Bartolome 1983).

Physical Setting

Soils supporting the Sierran mixed conifer habitat are varied,
derived primarily from Mesozoic granitic, Paleozoic sedimentary
and voicanic rocks;, and Cenozoic volcanic rocks. Serpentine
soils, found primarily in the northern mixed conifer zone, support
a number of endemic plants. Soils are deep to shallow. Fissures
and cracks in granitic parent material often support forest growth,
even where so0il development is shaliow. Temperatures range
trom 24 to 58°C (40 to 96°F) in summer and 4 to 36°C (-10 to
60°F) in winter and decrease with elevation (Major 1977). The
growing season ranges between 90 and 330 days in the north
with 40 10 200 frost-free days, and 180 to 365 days in the south
with 180 frost-free days. Precipitation ranges from 76 to 229 cm
(30 to 90 in) per year, rom October 0 May, with increasing
snowfall as elevation increases.
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White Fir

Vegetation

Structure.~The White Fir (WFR) habitat is characterized by
nearly monotypic even-aged overstory (Cheatham and Haller
1975, Paysen et al, 1980, Riegel 1982, Rundei et al. 1977). Over-
lapping crowns that cast deep shade sre characteristic, aithough
open stands are common (Cheatham and Haller 1975, Eyre 1980,
Riege! 1982). Northern California specimens grow to about 70 m
(230 ft) in height. Southem California specimens grow o about
30 m (100 ft) (Cheatham and Haller 1975). The understory may
comiuolwsﬂymnmgraml«bs.wmaam
fir seediings and saplings (Cheatham and Hailer 1975, Eyre 1980,
Paysen et al. 1980). However, on moist swaies or drainage bot-
toms, herbaceous cover may approach 100 percent (Rundel et al.
1977). Downed materiai usually consists of logs, branches and
needle litter (Cheatham and Haller 1975). Fire influences the
white fir habitat by causing a mosaic of even-aged stands in dil-
ferent successional slages.

Composition.—Mature white fir stands, normaily monotypic,
with more than 80 percent occurming as white fir, are found
throughout California; from the Klamath Mountains along the
north coast to the south coast mountain ranges, and in interior
ranges from the Wamer Mountains in the Great Basin to the
Clark, Kingston, and New York mountain ranges in interior south-
ern California (Rundet et al. 1977, Parker and Matyas 1901).

Shade and downed material tend to inhibit understory

and barberry. Dense stands, b , have herb s Species
such as wake robin, vetch, and pipssissewa. Jetirey pine is an
associate in the Cascades and Wamer mountain ranges, with
m-t«mﬁnwunmlummymeu-
sociates change in the southem Siera Nevada, where sugar
pine, incense-cedar, and red fir are found. Pipssissewa, winter-
green, current, and snowpiant are in the understory (Cheatham
and Haller 1975). in the south coast range and south interior
w.mmwwmrmnmummu
white Fir, most commonly on cool, north- and east-facing siopes,
respectively. Rundel st al. (1977) describes white fir vegetative
position over e} jonal and moisture ditferences in the Si-

orra Nevada

Other Classifications.—Historically, the white fir habitat has
been described as part of the mixed conifer habitat (white fir
phase) (Gritfin 1967) or as ecotonal between mixed coniler and
red fir. Munz and Keck (1959) simply included it in yetlow pine
forest. White fir habitat is now named White Fir (Parker and
Matyas 1981); White Fir (211) (Eyre 1980); White Fir Series
(Paysen et al. 1980); White Fir Zone (Frankiin and Dymess
1973); Sierran White Fir (8.424) and Southemn California White Fir
(8.532) (Cheatham and Haller 1975); White Fir-Sugar Pine Forest
(Thorne 1977).

Habitat Stages

Vegetation Changes 1,2-5:5-D;6.—Foliowing disturbance, white
fir proceeds through the seral stages (Gordon 1970, 1973b, Eyre
1980, Conard 1980, Conard and Radosevich 1982, Hopkins 1982,
Laacke and Fiske 1983).

In the grass/tord stage, bare mineral soil provides the best
seedbed for white fir. it the site has been bumed, brush seediings
such as manzanits, snowbrush ceanothus, mountain whitethorn,
deerbrush, willow, bittercherry, huckisberry oak, currant, goose-
berry and chinkapin 8iso become established.

In the shrub/sapling stage, large brushfieids comprise 75 per-
cent of the vegetative cover and persist for 30-50 years. Varying
density of white fir seedlings (1000-10,000 stems per ha) establish

C-31

48

Appendix C: Wildlife Habitat Relationships Community Descriptions

Karen Shimamoto

within 10 to 20 years, growing under and eventually overtopping
the brush. in managed situations, brush is removed and white fir
grovmincnmsbyum:chu?&wmlhhdgm.

In the pole/medium tree stage, white fir overtops the shrubs
which for the most part are shaded out and die. Sometimes an
understory of white fir establishes by the time the overstory
reaches pole height This multisyered condition persists into later
stages.

In the large tree stage, a characteristic understory develops in-
cluding whitevein shinleal, little prince's pine, brackentern, striped
coratroot, and milk kelloggia-—primarily root parasites and

Duration of Stages—The duration of the grass/ford stage is
dependent on the availability of a white fir seed source and a
good seed crop every 3-9 years (Schopmeyer 1974, Gordon
1978). Relorestation activities would limit the duration of this seral
stage 10 less than § years. in the shrub/sapling stage, white fir
seediings and saplings can persist for 30 to 50 years under &
brush overstory. The average age in the large tree stage is 250 to
300 years with 70 to 90 cm (28-35 in) dbh (Hopkins 1979a,
19790).

Biological Setting

Habitat—in the Klamath Mountains, the Cascades, and the Si-
ora Nevada, white fir habitat occurs between mixed conifer and
red fir habitats (Eyre 1980, Parker and Matryas 1981). in the
south coast Transverse and Peninsular ranges, and in the moun-
tain ranges of interior southem California, white fir intergrades at
lower elevations with mixed conifer and is replaced at higher ele-
vations by lodgepole pine (Cheatham and Halier 1975, Parker and
Matyas 1981). .

habitat is coider and drier, probably equivalent to the red fir habi-
tat eisewhere, but with drier conditions (Cheatham and Haller
1975).

As stands mature, 8 high percentage of defective rees are
found, the result of windthrow and heart rot fungus (Gordon 1973,
Hopkins 1962). Exceflent habitat is provided for snag and cavity
dependent wildiite species, particularly when breaks occur .
between 15-30 m (50-100 ft). The additional benefit of heart rot is
the cylindrically stable snag created as & result of the rot moving
from the inside of the tres to the outer diameter.

adee, chestnut-backed chickadee, golden-crowned kinglet, and
black-headed grosbeak (Airola and Basrett 1985).

Physical Setting

White fir habitats are found on a vasiety of soils developed
from ditferent parent material, including voicanic and igneous
rocks. granitics, variouis metamorphics, and sedimentary material
(Frankiin and Dymess 1973, Fowells 1965, Hopkins 1982). Soils
are coarse textured, weil-drained, have poorly developed profiles,
are often rocky, and are coid, with mean annual temperatures .
from 0 to 10°C (32-50°F) (Cheatham and Haller 1975, Riegei
1962, Laacke and Fiske 1983). Cooler north- and east-facing
slopes are the most sites throughout the state, however,
Riegel (1982) noted the presance of unusually xenc white fir
stands in the Warner Mountains. Precipitation is between 76-178
em (30-70 in) mostly in the form of snow. Aimost all precipitation
falls between October and May (Laacke and Fiske 1983).
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Distribution
Elevation of white fir habitat varies with latitude. In the K!amath
Mountains of Trinity and Siskiyou Counties, white fir is foung from
j 1370 to 1680 m (4500-5500 #1); from 1520 to 1830 m (5000-8000 ft)
‘ in the Cascade and Warner Mountains; at about 1675 m (2330 f1)
in the Southern Sierra Nevada; above 1800 m (6000 #t) through-
out the Trnasverse and Peninsuiar Ranges; and berween 1630 to
2135 m (6000-7000 f1) in the southern interior ranges (Cheatham
and Hailler 1975, Parker and Matyas 1981). Small relict stands are
also found at 2300 to 2880 m (7500-9500 #t) in the Clark, Kings-
ton, and New York Mountains in the Mojave Desen (Thorne 1977,
| Paysen et al. 1980).

Northern Goshawk (Accipiter gentilis)

WFR The map depicts g habitat distrib Green rep: an aren of the state
White Fir habital, Lassen Volcanic National Park, Callfornia that the habitst can be lound when the proper envirenmental conditons exist
| (photo by Mary Ann Showers)
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Lodgepole Pine

Vegetation

Structure.—Lodgepole pine lypically forms open stands of
similarly sized specimens in association with lew other species
and with a sparse understory (Rundel et al. 1977). On fertile
sites, trees can reach a height of 40 m (130 ft), but typically a
stand consists of groups averaging 1510 20 m (40 to 65 ft) in
height. Nine stands in Sequoia Nalional Park {Van Kat and Major
1978, cited in Rundel et al. 1977) averaged 56 percent crown cov-
er, 3390 trees per ha (1370 per ac), and 58 sq m (625 sq ft) of
basal area per ha (2.5 ac). Mature Sierran stands often contain
signiticant seedlings and saplings. in contrast to the even aged
character of stands in the northern Cascades and Rocky Moun-
tains (Critchfield 1980).

Composition.—|odgepole pine overwhelmingly dominates the
habitat. Occasional associates include aspen and mountain hem-
lock. The amount of understory is weakly correlated with oversto-
ry density (Bartolome 1983). The understory may be virtuaily ab-
sent, consisting of scattered shrubs and herbs, or a nch

. layer at margins. Many lodgepoie stands are
associated with meadow edges and streams, where the understo-
fy consists of grasses, forbs, and sedges. in the southemn Sierra
end mountains of southern Califomia, understory shrubs such as
huckieberry and mountain heather may be common (Cheatham
and Haller 1975).

Other Classifications —Lodgepole Pine habitats form an eas-
ily distinguishable subdivision of the mixed conifer forest. Other
classifications are Lodgepoie Pine {U.S. Forest Service 1981) and
Lodgepole Forest (Munz and Keck 1949). Classifications based
on potential vegetation may not include a lodgepole pine type,
considering it successiona! to other forest types.

Habitat Stages

Vegetation Changes 1.2-5:5-D.—Ttwee major disturbances af-
fect lodgepole pine in California: fire, insects, and logging.
These disturbances create openings of various sizes that lodge-
pole pines rapidly recolonize (Lotan and Perry 1983). The stages
of vegetation change are primasily the result of increased tree
density, canopy cover, and size.

A short period of herbaceous productivity precedes closure of
the tree canopy on productive sites. Thoprohhcuedoutput.u-

short.

Continued recruitment into stands produces overstocking and
siow growth of the overcrowded trees. This overcrowding may
make them susceptidie 10 insacts (l.ounnnd?onylm) al
though others have argued that the more growing
trees are more kkely to be attacked. Beetle infestation creates
large quantities of fuel that increase the probability of wildfire.

Many Sierran meadows have been invaded over the last few
centuries by lodgepole pine (Bmodu:! 1982); ennmgmwdmu
stands. Although the understory persists, productivity is lowered
(Bartolome 1983). The causes of this invasion remain poorty un-
derstood. Repeated episodes of tree invasion and subsequent
reestablishment of meadows have occurred since the most re-
cent glaciation.

Duration of Stages.—Young pines establish very rapidly and
become reproductive; five year-old lodgepole pines are capable
of producing cones (Critchlield 1980). Within 20 years, the can-
opy Closes and understory productivity becomes negligible (Ba-
sile 1975). Duration of the type thus depends on subsequent lon-
gevity of the trees. Stand persistence appears inversely related to
site productivity (Lotan and Perry 1983); highly productive sites in
Washingion and idaho were reporied 10 start losing trees at 80 10
100 years. The upper limit of tree age seems about 400 years, al-
though Critchfield (cited in Rundel et al. 1977) estimated one tree
in the Sierra to be st least 600 years old.
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Biological Setting

Habitat—Typically the lodgepole pine zone is found above red
fir and below the other subalpine conifer habitats {Rundet at al.
1977). Although the boundaries between lodgepole pine and
meadow sre dynamic, they are easily ditferentiated in classifica-
tion of the existing landscape. Lodgepole pine most closely as-
sociates with the red fir habitat of lower elevations. Afthough
lodgepole pine is widespread, it is generally a minor forest ele-
ment in other habitats. Al the upper elevation limits of lodgepole
pine in southern California, the trees may adjoin alpine habitats.

Wiidiife Considerstions. —Lodgepole pine stands have low
structural diversity and are relatively low in animal species. Many
species found in lodgepole pine stands are associated with the
meadow edge. The Lodgepoile habitat provides suitable habitat
for 8 reptiles and amphidians, 49 birds, 35 mammals (Vemer and
Boss 1980). These species include wolverine (rare), goshawk
(sensitive), bald eagle (endangered), and prairie falcon (sensi-
tive).

Physical Setting

Lodgepole pine occupies an array of landscape units within its
zone of adaptation. Areas of iodgepole pine in the red fir habitats
mwwmw.wm-mw.

tion i
seasonally wet soils. Annual precipitation in the lodgepole pine
zone averages from 750 10 1000 mm (30 to 40 in) annually, most-
ly as snow. The growing is short, #ging 2 10 3 months
(Rundel et al. 1977).

Distribution

Lodgepole Pine habitats are scanendthroughoutlhesme. but
concentrated in the Sierra Nevada and southern Cascades.
nificant stands, however, ocewnttnhghormunmusolmm-
om California (Griffin and Critchfield 1972). Weil deveioped lodge-
pole pine habitats are found above 1800 m (5500 ft) elevation in
the northern Sierra and above 2400 (7900 ft) in the south.
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Lodgepole Pine habital, Tuolumne el e
Meadows, Californis {photo by Robert A

F. Holland) = . :'

Red Crossbill (Loxia curvirostra)

The map depicts g ! habiat distribution. Green represents on sres of the state
that the habilal can be found when the proper environmental conditions exisL
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Red Fir

Vegetation

Structure —Stand structure is typified by even-aged (estab-
lished within 20-year span) groups of trees that cover several to
thousands of square meters. The cause of this pattern is proba-
bly a history of recurrent lightnting fires, windthrows, and insect
oultbreaks acting to kill groups of trees (Oosting and Billings 1943,
Vankat 1970, Kilgore 1971, 1973, Gordon 1973a, Rundel et al.
1977, Pitcher 1981). Natural regeneration occurs on the disturbed
site following the next good cone crop. Young seediing stands
are thinned by competition for soil moisture during summer (Gor-
don 1970, Ustin et al. 1984). Logging is becoming a more com-
mon source of disturbance, creating larger openings on average
than historic disturbances (Chapel et al. 1983).

Composition—Mature red fir stands normally are monotypic,
with very few other plant species in any layer. Heavy shade and
a thick layer of duff tends to inhibit understory vegetation, espe-
cially in dense stands (Oosting and Billings 1943). To the north,
in the Klamath Mountains, red fir gives way to nobie fir (Griffin
and Critchfield 1972).

Other Ciassifications —Because of its distinctiveness, refer-
ences to the red fir type are unambiguous (Jensen 1947, Storer
and Usinger 1963, Munz and Keck 1970, Cheatham and Haller
1975, Kichier 1977, Matyas and Parker 1979, Eyre 1980, Hoistein
1980).

Habitat Stages

Vegetation Changes 1;2-5:S-D.—After disturbance — typically
logging or fire — red fir vegetation on a site proceeds through 4
seral stages: grass/ford, shrub/sapling, pole/medium tree, and
large tree {Oosting and Bilings 1943, Vankat 1970, Gordon 1979,
Rundel et al. 1977, Zieroth 1978, Pitcher 1981). The grass/torb
stage occurs when red fir seedlings become established on min-
eral soil or shaliow litter and require about 5 years to reach a
height of 15 cm (6 in). Herbs, are often sparse due 10 competi-
tion for soit Moisture on light soils. in the shrub/sapling stage,
large brushfieids may deveiop after hot wildfires and are dominat-
ed by Ceanothus or other shrub species for many years. The
pole/medium tree stage produces dense stands of young red fir
that grow slowly with littie mortality lor many years. In the large
tree stage, subdominant trees die and add 10 a growing layer of
duft and downed woody material, and dominant trees continue to
grow for several hundred years to heights of 40 m (130 ft). Oid-
growth stands on poor sites in the Sagehen Creek drainage of
Nevada County average about 400 years old. The understory of
mature stands is limited to less than 5 percent cover of shade
wierant lorbs (e.g.. Chimaphila mendesi, Phyrola picta).

Duration of Stages —Seral patterns are defined here for both
good and poor sites (Schumacher 1928; Dunning and Reineke
1833; Oosting and Billings 1843, Gordon 1970, 1973b, Rundei et al.
1977, Barrett and Saiwasser 1382). The seral pattern on good
sites includes 10 years in the grass/forb stage, 20 years in the
shrub/seedling siage, 80 years in the pole/medium tree stage
and 110 years in the large tree stage. The pattern on poor sites
includes 20 years in the shrub/seediing stage, 100 years in the
pole/medium tree stage and 250 years in the large tree stage.
Hence the cumulative year totais are 200 from the good site and
400 from the poor site.

Biological Setting

Habitat —Red fir habitals occur on frigid soils of the higher
mountains of northern Calitornia. At iower elavations red fir habx-
tats intergrade with white fir-dominated mixed conifer stands on
drier sites and with lodgepoie pine-mountain meadow stands on
moist sites. Small pockets of lodgepole pine aiso occur in wet
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sites scattered throughout large tracts of red fir. Similar inclusions
of aspen may be found along riparian zones. Mountain meadows
of van sizes, j iated with small lakes, are aiso
typical of red fir habitats. At higher elevations, red fir habitats in-
clude increasing numbers of mountain hemiock, western white
pine, whitebark pine, and 10 a lesser extent, foxtail pine and
kmber pine. Nobie fir is associated with red fir in the northwestern
fegion of the State (Rundel et al. 1977).

Wiidlife Considerations.—Red fir habitats thvoughout Califor-
nia provide food or cover for at least one season to a total of 169
wildiife species (8 amphibians, 4 reptiles, 104 birds including 15
waterbirds, and 53 mammais). Red fir habitats can be considered
very important for 28 birds and 26 mammals. Of special note are
goshawk (sensitive species); blue grouse (game species). great
gray owl, red fox, pine marten, and wolverine (rare species). Sev-
eral rare or endangered raptors use red fir habitats 10 a minor ex-
tent (Grinnelf and Storer 1924, Sumner and Dixon 1953, Shelford
1963, Storer and Usinger 1963, Johnston 1970, Vemer and Boss
1960).

Physical Setting

Red fir habitats are found on frigid soils over a wide range of
topography exclusive of very wet sites. Annual precipitation
ranges from 1000 to 3000 mm (40 to 50 in) per year, primarily as
snow thet forms packs up 10 5 m (15 ft) in winter. Summaers are
dry, fimiting tree growth to seasonaily available sod moisture
Rundel ot al. 1977).

-

Distribution

Red fir is distributed in an elevational band from about 1800 to

throughout its range. Logging of red fir is accelerating, conse-
quently the amount of low seral stages will increase considerably
in the future. .

Marten (Martes americana)
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Great Gray Owl (Strix nebulosa) '
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Red fir habital, Sierra Nevada, California (photo by Joe R.

McBride)
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Jared Vemer and Kathryn L. Purcell

Subalpine Conifer

Biological Setting

Habitat.—SCN intergrades with Lodgepole Pine, Jeffrey Pine,
and Red Fir habitats at lower elevations. The shrub understory
and ground cover are better deveioped where SCN habitats ad-
join Moist sites, as along riparian comridors or Montane meadows.

Wiidiite Considerations.—Coniferous forests at high eleva-
Kkrummholz—stunted, mat-like forms often only about 1 m (3 ft) m %%m&mx‘ species °" m";::'
tall. Shrubby vegetation and herbaceous ground cover are gener- » . : other major
ally sparse or lacking. Lifter accumulation is typically scanty, but the State. The reasons, though, not clearly established, probably
talien woody material persists for long periods in the cold cimate. volve some combination of climate, short growing season, lowsr

) i R ) primary productivity, moisture stress. and lower production of in-
_ Composition.—Several species dominate canopies of Bis type sects and other invertsbrates that provide food resources for
in difterent localities, either singly or in mixtures of two or more many vertebrates. Excluding species depsndent on ponds, lakes,
species (Parsons 1980). These include Engeimann spruce, subal- streams, or cifis, Laudensiayer (1980) shows no amphibians and
pine fir, mountain hemlock, westem white pine, lodgepocle pine, only one reptile that find conditions suitable for breeding in these
whitebark pine, foxtail pine, bristiecone pine, and limber pine. i tion forests. He lists only 17 species of birds and 15 of
_ Although typically of minor importance, a shrub understory may mammals that find conditions optimum, and 14 birds and 22 mam-
include Parry manzanita, squaw curant, purple mountain haather, tnals that find conditions suitable for breeding in such forests.
cceanspray, and big sagebrush. Willows, westemn huckleberry, Several species that find optimum or suitable conditions at these
California huckieberry, Sierra bilberry, and alpine laurel occur on high elevations have specia) significance for land managers.
moist sites. Western wheatgrass, California brome, several 3pe- These include the great gray owl, pileated woodpecker, marten,
cies of lupines, and a vasiety of flowering annuals are common in and wolverine.
the sparse ground cover (Fundel et al. 1977, Parsons 1960). Burney (1980:99) writes that “birds and small mammals con-

Other Classifications.—SCN combines several types de- sume 30 much mber pine seed that littie is left for natal regen-
scribed by other authors. 1t includes the Engeimann Spruce-Al- eration, However, small mammals that transport and bury seed
pine Fir, Mountsin Hemiock, Whitsbark Pine, Foxtail Pine, West- aid dissemination into new areas, and germination of forgotten
e White Pine, Limber Pine, and Bristiecone Pine of Parker and seed caches undoubtedly accounts for denss groups of stems
Matyas (1979) and the Society of American Foresters (SAF) occasionafly found.” Such groups of stems are better known to
(Eyre 1960), as well as California Mixed Subaipine (256) of the grow from caches left by Clari’s nuicrackers, which are probably
SAF. Subaipine Coniferous Forests (8.6) of Cheatham and Haller the primary agents of seed dispersal for kmber and perhaps
{1975) include spproximately the same range of dominants. Bris- whitebark pines (Tomback and Kramer 1980, Tomback 1962).
tiecone Pine, Foxtail Pine, and Limber Pine of Paysen et al.
(1980) are included, as are the Subalpine Forest (17) and Bris-
tlecone Pine Forest (18) or Munz and Keck (1959). Finally Upper
Montane-Subalpine Forest (17), Southern Montane-Subalpine
Forest (18), and Great Basin Subalpine Forest (19) ot Kuchler
(1977) overlap with SCN as described here.

S Habitat Stages

o Vegetation Changes 1:3-5:S-D.—Most high-slevation forests in
California have been little disturbed by humnan influence, but fire,
wind, and other natural disturbances ofter chances to study
successional changes in these forests. Owing 10 their lack of
sconomic importance, however, few such studies have been car-
ried out in SCN habitat Parsons (1980:90) observed that the in-
frequent fire pattern at high elevations in the Sierra Nevada leads
10 “a specific vegetational mosaic...characteristic of the high
country.” No details are available. Most of the canopy dominants
are pionaers and probably also climax species, at lesst in harsher
environments. For example, whitebark and limber pine. though
less shade lolerant than subaipine fir, Engeimann spruce, and
mwnhcmbdgcanr.gmlcwimnwildﬁoovbogingm
to their longevity and ability to survive extremely coid cimates.

Vegetation

Structure.—Typical SCN habitats are open forests with needie-
leaved evergreen trees of low to medium stature. Stand density
and tree height are typically greater at lower limits of its eleva-
tional range (Kichier 1977). In protected sites at lower eleva-
tions, tree height may exceed 30 m (100 ft), but trees on ex-
posedsiluandwindyﬂdgosmuvuﬁneucshapodhw

Physical Setting

These forests typically occupy ex ty harsh i nts.
Soils are generally thin and of low quality-—coarse sand, gravel,
voicanic debris, and rocks derived from decomposing parent
material. Although subalpine fir and Engeimann spruce occur 10-
gether on rocky, moist moraines and are considered to be indica-
tors of high sod moisture (Parker and Matyas 1979), most stands
of SCN are on dry, weil-drained soils. The climate is especially
chalienging. For example, in the Subalpine Forest type described
by Munz and Keck (1959), pracipitation averages only 76 to 127
cm (30 to 50 in) and may be as low as 38 cm (15 in) east of the
crest of the Sierra Nevada. Heavy snow cover is usual. Mean
summer high temperatures probably do not exceed 18°C (65F),
and killing frosts are possible during all months. The growing sea-
son lasts only 7 to 9 weeks. Similarly, in bristiecone pine forests,
measured precipitation over a 3-year period averaged 38 cm (15
in), much of it as snowfall. Mean summer Maximum temperatures
ranged from 12 to 19°C (54 to 66°F), and winter minima ranged
from 18 to —8C (3 to 21°F) (Munz and Keck 1959). intense
winds are characteriatic of these habitats.

Furthermors, the short growing seasons, as weil as the typically
open nature of the stands at higher sievations help ensure regen-
ergtion (Pfister ot al. 1977).

Duration of Stages.—Litlle information is available, although
Parsons (1980:90) notes that “the slow growth and longevity of
most of the subalpine species lead to long timespans bstween
stages.” Many tree species that dominate stands of this type are
well known for their longevity and slow growth. A whitebark pine
43 ¢m (17 in) in dbh was 800 years old (Amo 1967), foxtail pine
has been aged at nearly 2000 years (Mastroguiseppe 1972), and
bristiecone pine has been aged at over 4600 years in the White
Mountains of esstern California and over 4900 years on Wheaier
Peak in eastern Nevada (Hawksworth and Bailey 1980).
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Distribution

SCN is generally distributed at high elevations in all significant
mountain ranges of the State. It is well represented in the north,
with an elevational range from about 2100 to 2900 m (7000 to
9500 ft); and in the Sierra Nevada, ranging from 2700 to 3350 m
(9000 t011,000 ft). It is poorly reprasented in southern Cafifor-
nia” (Parsons 1980:90), typically within an elevational range of
2880 1o 3400 m (9500 to 11,200 ft) (Cheatham and Haller 1975).
Engeimann spruce-subaipine fir stands are poorly represanted in
California, occurring together only near Russian Peak in south-
wastern Siskiyou County (Griffin and Critchfield 1972, Parker and
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Matyas 1979). “Mountain hemilock, lodgepole pine, western white
pine, and Califoria red fir are common in mixed stands sbove
the red fir forest in the north” (Parsons 1980:90). Mountain hem-
lock is the usual dominant in the northemn Sierrs Nevada, gradual
ly disappearing to the south (Rundel et al. 1977). The southern-
most stand occurs in Tulare County (Parsons 1972). in the
Warmner Mountains and from about Lake Tahoe southward in the
Sierra Nevada, whitebark and lodgepole pine domingte stands of
SCN to sbout the headwaters of the Kern River, whers foxtail
pine becomes the ysual dominant species (Cheatham and Haller
1975). Whitebark pine tends to be the dominant conifer near vee
ine in the central Sierra Nevada (Cheatham and Haler 1975,
Rundel ot al. 1977). Limber pine occupies similar sites on the
sast side of the Sierra Nevada in inyo and Mono Counties (Amo
1967, Griffin and Critchfield 1972), and together with lodgepoile
pine it comprises the dominant type in stands of SCN in southem
California (Cheatham and Haller 1975). Bristiecone pine stands
occur from about 2900 to 3500 m (9500 to 11,500 It) elevation in
the White and inyo Mountains and the Last Chance and Pana-
mint Ranges, east of the southern Sierra Nevada (Parker and
Matyas 1979).

Pt
(P i
I P

Ruby-crowned Kinglet (Regulus calendula)

The map deplicts g | habitat distribution. Green rep an sres of the siste
hat the habitat can be found when the proper environmental conditions exist.
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Jeffrey Pine

Vegetation

Structure —Tha structure of the Jelfrey pine forest varies over
its distribution. A single tree layer is charactenistic of Jefirey pine
stands on moderately dry sites, giving an impression of open-
ness, limited leaf area, light. and heat. On moist and mesic sites
a second tree layer axists which is composed of deciduous hard-

wood species, whereas on dry sites evergreen hardwood species .

form the second tree layer. Conifer species provide the second
trea layer on xeric sites. The single (or upper) tree layer ranges
from 30 to 50 m (98 to 164 ft) in height, but in some stands this
layer may exceed 65 m (213 ft) (Fowells 1965). The second tree
tayer, where It exists, varies from 5 to 10 m (16 to 33 ft) in height.
Complete (100 percent) crown cover is selidom encountered in
Jeftrey pine habitats. Most stands have typically between 40 and
70 percent crown cover in the uppermost tree layer and usually
less than 50 percent crown cover in the second layer, except on
moist sites where Aspen cover may approach 100 percent. In
southern California a krummholz form, where trees are only a tew
meters tall, is found at higher elevations near timberline.

Amopmlbusmhywnwmmmmluﬁuypm
stands except on serpentine soils, extremely xeric sites where the
shrub layer is absent (Jenkinson 1980), and where the krumm-
holz form exists. Height and crown cover of the shrub layer varies
with site characteristics. For example, taller shrub layers up to 2
m(Gﬂ)mhmﬁummnb?mem) are COMMON on
more Mesic sites.

Composition.—Jefirey pine is the dominant species found in
the upper tree layer. it usually forms pure stands but may have
as its associates ponderosa pine, Coulter pine, sugar pine, lodge-
pole pine, timber pine, white fir, red fir, incense-cedar, and black
cottonwood. Jenkinson (1980) suggests that any stand in which
uﬂrwnmmknwmmpnlyolmoswckmmbo

y pine. Dor species composition of the
mhyu ists of aspen on moist sites, Califomnia
biack oak on mesic sites, and pinyon pine and western juniper on
dry sites. Shrub species composition varies between geographical
regions. in the Kiamath Mountains, huckleberry, scrub oak, man-
zanita, Fremont silktassel and coffeedbenry dominate the shrub lay-
er. Shn.bsmnmmmhﬂrcymmonmomumm
of the Siemma Nevada inciude huckieberry oak, manzanita, and
mountain misery. East of the Sierra-Cascade crest, the dominant
shrub layer species inciude squaw cumant, snowbush, and green-
leaf manzanita at higher elevations, and antelope bitterbrush, rab-
bitrush, and sagebrush at lower elevations. The shrub layer of
Jetirey pine stands in southem California is dominated by scrub
oak, ceanothus, Sierra chinquapin, manzanita. Parish snowberry,

and cherry.

Herbaceous species common to the Jafirey pine type in south-
ern California include rockcrass, birdbeak, buckwheat, fritillary,
groundsmoke, ivesia, lupine, rock melic, Bridge's penstemon,
penstemon and neediegrass (Thome 1977). Species common to
Jettrey pine stands along the east siope of the Sierra Nevada in-
clude squirrehtal, biue wiidrye, slender hairgrass, westem needle-
grass, woolly wyethia, and pennyroyal.

Other Classifications.—Jefirey pine has been included in the
broad yeliow pine forest type of Munz and Keck (1949-50); pine-
Douglas-fir, pine-fir, and pine-Dougias-fu-fir of Jensen (1947); Jef-
frey pine of Parker and Matyas (1981), SAF (Eyre 1980), and
Cheatham and Haller (1975); the upper montane mixed coniler
forest of Cheatham and Haller (1975); and type 42 - evergreen
forest land of Anderson et al. (1976). Jeftrey pine is divided into
two classes - northem Jeftrey pine forest and southemn Jetirey
pine forest - by Kuchier (1977). Paysen et al. (1980) inciudes Jef-
frey pine in the Ponderosa/Jeftrey Pine Series of the Coniter For-
est Subformation. Horton (1960) divides it between the pine for-
@3t type and the sugar pine-white fir forast type, while Thorne
(1975) inciudes it in the yellow pine forest.
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Joe R. McBride

Habitat Stages

Vegetation Changes 1,2-5:5-D.~-Old-growth Jefirey pine
stands exhibit an uneven-aged structure. Analysis of fre scars
and age structura suggests that prehistoric fwes played an impor-
tant role in regenaration without destoying the overstory (McBride
and Laven 1976); however, in southern California fires have re-
cently eliminated large araas of Jefirey pine torest averstory be-
cause of accumulated surface fuels. The successional pattern fol-
lowing these fires invoives an initial freweed stage, followed by a
shrub stage dominated by ceanothus and manzanita. Where can-
yon live oak is present in the second tree layer, an oak stage
develops instead of the more common shrub stage (Minnick
1976). In time, Jefirey pine succeeds the shrub or oak stage to
restore the original vegetation.

Duration of Stages.—leffrey pine stands are sell-perpetuating
under a regime of periodic surface fves. Typical old-growth
stands in southern California support trees up to 450 years old.
The age structwre of these stands that regeneration has
occurred about every 40 to 60 years (Laven 1982). Where crown
fires have crested openings, the fireweed stage lasts for 2t0 3
years, followed by the shrub siage which parsists for 15 to 20
years. Extensive areas of cesnothus and manzanita (i.e., mon-

ting was foliowed by planting Jeftrey pine, the type has been suc-
cessfully maintained.

Biological Setting

MHabitat —Ths Jetirey pine habitat is associated with Douglas-
fe st its lower elevations and subaipine conifer at its higher eleva-
bons in the Kiamath Mountains. East of the Sierra-Cascade crest
1t occurs between subaipine conifer at higher elevations and pin-
yon-juniper or sagebrush at lower sievations. On the west side of
the Sierra Nevada, Jefirey pine is generally found above Sierrs
Nevada mixed conifer and below the subaipine conifer or aipine
dwart shrub. On ultramafic soils at mid-elevations, Jefirey pine is
surrounded by mixed coniter (Sierra Nevada and Klamath-en-
nched). in southern California, Jefirey pine is situated above pon-
derosa pine or biue oak-digger pine on the southem side of the
Transverse and the southwestem side of the Peninsular Ranges.
Af higher slevations in these mountains it gives way to subaipine -
conifer. At lower elevations on the northemn side of the Trans-
verse Range it adjoins pinyon-juniper. On the northeastem side of
the Peninsular Range, It is adjacent to the desert scrub or pinyon-
juniper. Areas of Jeffrey pine forest in the Peninsular Range sast
olSanDngomdebycham(ndshmk)oruo.dh—
cent to pinyon-juniper type.

Mcmm—bﬁnymhmmuhspo-
cies richness between warmer forests at lower elevations and
colder forests at higher elevations in the Klamath Mountains and
on the west side of the Sierra Nevada. Its species richness ex-
ceeds that of the adjacent upper slevation forests and lower sie-
vation woodiand and scrub types in both the Transverss and Pe-
ninsular Ranges.

Tmmwdhmm“&mu.hﬁml«mm
is due in large pant to the food value of the Jefirey pine seeds.
Pine seeds are included in the diet of more wildlife species than
any other genus except oak (Light 1973). The bark and fokage
aiso serve as important food sources for squirrels and mule deer.
Jeffray pine provi vital ing cover for | species such
as nuthatch, brown creeper, woodpecker, and northern flying
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squirrel. The southz n rubo2r 002, @ spenss hsied as ra'e Dy the H - H

State of Ca ‘Drn.a 2m3 s275.v¢ by the U'S Forest Sarvize. 1S re- D lStl"l b Uth 91

p_oned 10 2¢ur in (*:;'-Je‘tre,' one tores: hyoe in southern Cahtor- Jetirey pine 1anges from 150 10 2900 m (500 1o 9500 1), the ac.

nia (Cunnngham 136%). tual range depending upon latitude. The habitat covers extensive
H ¥ areas in the Kiamath Mountains, North Coast Range, Cascade

P h ys ica l s e tt in g Range, Modoc Plateau, Sierrs Nevada, Transverse Range, and

the Peninsular Range in California. It also occurs in Oregon, Ne-

cus { physiz sqh
Jetirgy pine occuss in a vaniety of physical setings throughout vada, and Baja California.

its extens've range. The tolgrante of its corunant speces to low
temperatures aliows the type to occupy the borders of topograph-
ic frost pockets ang righ coid ngges (Halier 1959). 1t is common-
ly found on soils devélcoec from granite anc lava fiows, but can
also deveiop as a type on ultramafic soils {Watker 1952). lts dis-
tribubion in northern Catfornia west of the Swerra-Cascade crestis
timited 10 such soils (Jenkinson 1980). Jettrey pine is not restrict-
ed by aspact or slop2

Calliope Humn_\lngbird (Stellula calliope) —

Jeffrey Pine
\

’

JPN The map depicta g t habitst distributh Gmﬁnmmmnuol'nmh
Jeffrey Pine habilal, Sierrs Nevada, Californis {pholo by Joe R, hst the habitat ean be found when the proper environmenial cenditions exist.
McBride) '
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Eastside Pine

Vegetation

Structure.—The eastside pine habitat is characterized by short
to moderate height, 20-35 m (65-115 it tall) pine trees at matunty.
Without disturbance, except for naturally occurring fire, a mosaic
of even-aged patches develops, with open spaces and dense sa-
piing stands. Oaks or junipers may form an understory, but pure
stands of pine also are found. An open stand of low shrubs, less
than 2 m (6.5 1) and a grassy herb layer are typical. Crowns of
pines are open, aliowing light, wind and rain to penetrate, where-
as other associated trees provide more dense foliage.

Composition—Ponderosa pine is the dominant tree with less
representation by Jetirey pine, lodgepcia pine, white fir, incense-
cedar, Douglas fir, California biack oak and western juniper.
Stands of Washoe pine mixed with white fir, white pine and
lodgepole pine at higher slevations in the Wamer Mountains are
included in this habitaL Undcrgromhvanaupendingmuu
conditions, but typically may include one or more of the following
shrubs: big sagebrush, antelope bitterbrush, manzanita, ceano-
thus, rubber rabbitbrush, mounwn mahoguvy creambush ocean-
spray and mountain b us plants in-
dﬁemﬂemmﬂb&hmmt.lﬂholm pinegrass,
bluebunch wheatgrass and bottiebrush squirreitail.

Other Classifications.—The eastside pine habitat is equivalent
to interior ponderosa pine (Eyre 1980), the yellow pine-shrub for-
est {Pinus-Purshia) (Kiachier 1977) and “eastside”
pine forest (Cheatham and Haller 1975). It is a subdivision of the
ponderosa/ pine series (Paysen et al. 1980), ponderosa
pine (Rundel et al. 1977, Parker and Matyas 1979) and yellow
pine forest (Munz and Keck 1959, Thome 1977).

Habitat Stages

Vegetation Changes 12-5:5-D.—1.0gging, bark beetles, root
diseases and fire are the major disturbances in the eastside pine
type. The understory typical of the specific site increases follow-
ing disturbance, depending on the nature of the disturbance, saa-
son in which it occurred and weather patterns. in general, disturd-

But

desirable deer forage plant that may not be as robust a competi-
tor with Urees as are some other shruds. Open tree stands gener-
ally support more vigorous brush or grass understories which may
prevent additional tree regeneration for many years. Fire tends to
maintain pine stands on sites that will support other conifers. The
foliowing understory dominants may be used (o identily different
easiside pine communities: westem juniper, manzanita, several
species of ceanothus, big sagebrush, anteiope bitterbrush, grass

Duration of Stages.—Easiside pine is moderately slow grow-
ing and long-lived. The time raquired for succession varies greatly
depending on site, competition and seed source. The more se-
vere sites within the type impose problems of reproduction and
competition, 30 that stands may not necessarily reproduce them-
seivas after disturbance, being repiaced instead by forbs,
grasses, brush or junipers.

Biological Setting

Habitat —Eastside pine is bounded at the lower sdge by low
and big sagebrush, bitterbrush, perennial grassiand or pinyon-juni-
per woodiend habitat which often are found on finer textured soils
and at the upper edge by mixed conifer, lodgepole pine, and red
fir. Eastside pine occupies an interrediate, less harsh environ-
ment than Jetirey pine, which occurs above and intermingled with
easiside pine.
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E. Lee Fitzhugh

Wiidlife Considerations.—Pine types with shrubby understo-
ries have a high degree of vertical diversity, expecially when other

" conifers are present. Large pine branches form good nesting sub-

strates for large raptors. Siles supporting the larger shrub species
—manzanita and some ceanothus species-—may become 30
densely vegetated in the absence of fire that livestock and big
game cannot uss the areas. Eastside pine stands often form im-
portant migratory and winter range for deer. Higher elevation
summmmw“mt«mymmmdym
portant deer fawning areas and migratory holding areas. impor-
tant wildlife species in the eastside pine habital inciude the baid
sagle and American peregrine faicon (both on federal and state
endangered species lists) and the Sierra Nevada red fox, and the
California bighorn sheep.

Physical Setting

Euum;wnhlbtmslomdonm mﬂ-drmcdbanlhc

Distribution

Eastside pine habitat occurs from about 1200-1980 m (400-8500
f1) slevation, approximaiely east of a line drawn from Lake Tshoe
to Hilt, a small town on interstate 5 where it crosses the Califor-
nis-Oregon border (McDonaid 1983). Eastside pine habitat ex-
tends into Oregon. Small scatiered stands occur south of Lake
Tahoe through the northem half of inyo County.

Mule Deer (Odocoileus hemionus)
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EPN

§ E. ide Pine habitst, Black Mountsi

| Experimental Forest, Lassen Counly, Call-
fornia (photo by Sydney Smith)

White-headed Woodpecker
(Picoides albolarvatus)

The map depicis p i habi Greenrepresenta an ares of the slate
that the habilal can be found when the proper envirenmental conditions axist.
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Vegetation

Structure.—Canopy height is approximately 30 m (98 ft) in a
mature riparian forest, with a canopy cover of 20 to 80 percent.
Most trees are winter deciduous. There is 2 subcanopy tree layer
and an understory shrub layer. Lianas (usually wild grape) (re-
quently provide 30 to 50 percent of the ground cover and festoon
trees 0 heights of 20 to 30 m (65 to 98 ft). Herbaceous vegeta-
tion conatitutes about one percent of the cover, except in open-
ings where tall forbs and shade-tolerant grasses occwr (Conard
et al. 1977). Generally, the understory is impenetrable and in-
cludes fallen limbs and other debris.

Composition.—~Dominant species in the canopy layer are cot-
tonwood, California sycamore and valley oak. Subcanopy trees
are white alder, boxeider and Oregon ash. Typical undersiory
shrub layer plants include wild grape, wild rose, California black-
berry, biue eiderberry, poison oak, buttonbrush, and willows. The
herbaceous layer consists of sedges, rushes, grasses, miner’s let-
tuce, Douglas sagewort, poison-hemiock, and hoary nettie.

Other Classifications. —Other classification schemes that de-
scribe VRi habitats sre Cottonwood and California Sycamore
(Parker and Matyas 1981), Central Valiey Bottomiand Woodiand -
6.11, Southem Alluvial Woodiand - 6.31 (Cheatham and Haller
1975), Wild Rose, Alder, Cottonwood, Sycamore, Willow (Paysen
et al. 1980), Riparian Forest - 28 (Kichier 1977) and Forsstad
Wetland - 61 (Anderson et al. 1976). .

Habitat Stages

Vegetation Changes 1:2-5:S-D.—Cottonwoods grow rapidly
and can reach WHR size/age ciass § in about 20 to 25 years.
One specimen measuring 92 cm (36 in) (inside the bask) showed
an age of 29 years (Sudworth 1908). This secondary succession
to climax could occur as rapidly as 25 t0 30 years in VRI habitats
dominated by cottonwood. One valiey oak tree 54 cm (21 in) in
diameter (WHR size/age class 4) showed an age of 57 years.
Valley cak dominated riparian systems would probably take 75+
years t0 reach climax/maturity. Some VR! types consisting of
only 8 shrub layer (VRI 1,2 S-D) (wiliows, wild rose, blackberry)
may persist indefinitely.

Muancrsum—smmmmwmm

that receive a good silt infusion, without major disruptive flows,
tend (o be seif perpetuating (R. Holland pers. comm.).

Biological Setting

Habitat.—Transition to adjacent nornvipanan vegetation is usu-

ally abrupt, especiaily near agricuiture (Cheatham and Hailer

1975). The Valley-Foothill Riparian habitat is found in association
with Riverine (RIV), Grassiand (AGS, PGS). Osk Woodland
(VFH) and Agriculture (PAS, CRP). it may intergrade upstream
with Montane Riparian.

Wildlife Considerations.—Valley-toothill riparian habitats pro-
vide food, water, migration and dispersal corridors, and escape,
nesting. and thermal cover for an abundance of wildlite. At least
50 amphibians and reptiles occur in lowland riparian systems.
Many are permanent residents, others are transient or temporal
wisitors (Brode and Bury 1985). in one study conducted on the
Sacramento River, 147 bird species were recorded as nesters or
winter visitants {Laymon 1985). Additionally, 55 species of mam-
mais are known to use California’s Central Valley ripanan com-
munities (Trapp et ai. 1985).
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Physical Setting

Valiey-foothill riparian habitats are found in valieys bordered by

gentle i
deep aliuvial soils and a high water table. Tl\csubstmon
coarsa, gravelly or rocky soils more or less permanantly moist,
but probably well sers! aerated (Cheatham and Haller 1975). Average
precipitation ranges from 15 to 76 cm (6-30 in), with litle or no
snow. The growing season is 7 10 11 months. Frost and short
periods of freezing occur in winter (200 to 350 frost-free days).
Mean summer maximum lemperatures are 24 to 39°C (75 to
102°F), mean winter minima are —2 10 7C (29 to 44°F) (Munz
and Keck 1973). VRI habitats are characterized by hol, dry sum-

fog (Bailey 1980). Potential evaporation during the warmest
months is often greater than precipitation. Low rainfall and
streamfiow result in water scarcity in many parts of the srea.

Distribution

Valley-foothill riparian habitats occur in the Central Valley and
the lower foothilis of the Cascade, Sierra Nevada and Coast
ranges. They are also found in lower siopes at the basas of the
Peninsular and Transverse ranges. A few lower elevation locs-
tions are on the desert side o! the southern Cakifornia mountains.
VRl habitata range from sea level to 1000 m (3000 ft), fingering
upward 10 1550 m (5000 ft) on south-facing siopes.

Ringtail (Bassariscus astutus)
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. ) VR!
7
RN Valley Foothill Riparian habitat, Sacra-
mloﬂm,mmhobby PR
Robert F. Holland) LR

Western Yellow-billed Cuckoo
(Coccyzus americanus)

The map depi habital distribution. Green reprasents an ares of the siale
that the Mbiul nn be found when the proper environmental cenditions exist
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Vegetation

Structure.—The vegetation of montane riparian (MRI!) zones is
quite variable ang often structurally diverse (Marcot 1979). Usu-
ally, the montane riparian zone occurs &s a narrow, often dense
grove of broad! d, winter dedicuous trees up 10 J0 m (98 ft)
tall with a sparse understory. At high mountain elevations, MR! is
usually less than 15 m (49 ft) high with more shrubs in the un-
derstory. At high slevations, MRI may not be weil dovolopod or
may occur in the shrub stage only.

Composition ~in northwest California llong stroams west ot
the Klamath Mountains, black hard-
wood. lnsomouus,nucodomnnntmmmatmaph In ei-
ther case, black cottonwood can occur in association with dog-
wood and boxelder. At high elevations, black cottonwood occurs
with quaking aspen and white aider (Parker and Matyas 1979).

In northeastern California, biack cottonwood, white alder and
thinleal alder dominate the montane riparian zone. Oregon ash,
willow and a high diversity of (orbs are common assocCiates.

in the Sierra Nevada, characteristic species inciude thinieaf ai-
der, aspen, black cottonwood, wild azales, willow and
water birch (southern Sierra east of the crest), while aider and
dogwood (north Sierra).

in the southern Coast Range as weil as Transverse and Penin-
sular ranges, bigleaf mapie and California bay are typical domi-
nants of montane riparian habitat Fremont cottonwood is the
most important cottonwood in the Sierra below 1524 m (5000 ft),
much of the Coast Ranges and the Transverse and Peninsular

ranges.
MRI habitats can occur as alder or willow stringers along

streams of seeps. In other situations an overstory of Fremont cot-

to d, black cotto d and/or white aider may be present.

. Other Classifications. —Montane riparian habitats sre also de-
- . : scribed as riparian (Laudensiayer 1982), riparian deciduous
. - {Vemer and Boss 1980, Marcot 1979), bigieaf maple, aider, ma-
ple-alder-dogwood, white aider, willow and alder-willow series
_ (Parker and Matyas 1979), mixed riparian woodiand - 6.21, willow
thichets - 6.2¢4 and red alder groves - 622 (Cheatham and Haller
1975).

Habitat Stages

Vepetation Changes 1:2-5:5-D;6.—Definite successional
stages are not descrived in the literature. Many montane riparian
stages may prevail indefinitely, climax or subclimax. Shrub-type
stages shouid be evaluated as size/age class 1 or 2. Overstory
frees such as cottonwood, mapie and aider may range up to
size/age class 6.

Duration of Stages.—Montane riparign habitats within given
watersheds tend to maintain the same mosaic of stages. Howev-
er, the location of these stages may vary as a resuit of periodic
torrential fiows. Riparian Systemns can be damaged by debris,
sedimentation, or uprooting of entire plants which are redepasited
further downstiream (Campbell and Green 1968).

Biological Setting 3%

vegelation is often abrupt, especiaily where the topography is
steep. This habitat intergrades with montane chaparral, montane
herdwood, montane hardwood/conifer, lodgepole pine, red fir and
wet meadow habitats.

Wiidlite Considerstions.—All riparian habitals have an excep-
tionally twgh value for many wildlife species (Thomas 1979, Mar.
cot 1979, Sands 1977). Such areas provide water, thermal cover,
migration corridors and diverse nesting and feeding opportunities.
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The shape of many riparian zones, particularly the linear nature
of streams, maximizes the deveiopment of edge which is 30 high-
ly productive for wildlife (Thomas 1979).

The range o! wildiife that uses the MRI habitat for food, cover
and reproduction include amphibians, reptiles, birds and mam-
mals.

The southern nibber boa and Sierra Nevada red fox are
the rare, threatened or endangered wildlife that use MRI habitats
during their ife cycles.

Physical Setting

Riparian areas are found associated with montane lakes,
ponds.ucps bogs and meadows as well as rivers, streams and
springs. Water may be permanent or ephemaeral (Marcot 1979).
The growing saason extends from spring until late fall, becoming
shorter at higher elevations. Most tree species fiower in early
spring before leafing out.

Distribution

Mmhmmnhﬁuumtuﬂnmwmslw

aiso include MRI habitat. MR! subtype, consisting mostly of red
alder, is found from northem San Luis Obispo to Del Norte Coun-
ties along the immediate coast (Cheatham and Haller 1975).

Sierra Nevada Red Fox (Vuilpes vdlpes necalor)
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MRAI
Montane Riparian habltat, Alder Creek,
Sierra County, Callfornia (photo by Wil-
B liam F. Laudensisyer, Jr.)

Pacific Treefrog (Hyla regilla)

The map depicts g | habitat distribution. Green on aren of tha siste

that the habital can be lound when the proper enviconmental conditions exist.
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