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5   Conservation Strategy  

This section presents the RCIS conservation strategy, which is comprised of a series of 
integrated strategies for each of the conservation elements (Section 5.3). Section 5.1 outlines 
the components of each strategy and how they were developed and can be used to guide 
conservation work in the region. Section 5.2 presents the gap analysis used to identify the 
additional amount of habitat to protect4 to achieve the overall targets for habitat protection of 
each conservation element. The conservation strategies for each of the conservation elements 
are provided in Section 5.3. Section 5.4 describes how the conservation strategies are 
consistent with other plans and strategies, including recovery plans and habitat conservation 
plans in the RCIS Area, and the RCISs developed for adjacent Santa Clara and Monterey 
counties. 

5.1   Conservation Strategy Components  

The conservation strategy for each conservation element is contained in a table that is 
preceded by important background information that was used to develop the conservation 
strategy, and that can aid its implementation.  

5.1.1   Background Information  

Table 5-1 lists the background information provided for each conservation strategy. For each 
component, it outlines how it was assembled and used to develop the strategy, as well as how 
it can inform its implementation, including through design of specific projects. 

5.1.2   Species Matrix  

Table 5-2 identfies the key ecological requirements for each of the focal and non-focal species, 
and identifies the conservation elements with which they are associated; specifically, 
communities that provide suitable habitat, or focal species with which the species generally co-
occurs or share a common habitat.  

Developed based on a review of the literature for the focal and non-focal in the RCIS Area, this 
table helps identify the focal and non-focal species anticipated to benefit from actions 
implemented in the conservation strategy. The tables of goals, objectives, actions, and 
priorities, for each conservation element (Section 5.3) identify the specific species anticipated 
to benefit from the individual actions, which can be used to develop mitigation credit 
agreements during implementation (Section 6.1.3.2.3). 

 
4 Habitat can be protected through a variety of mechanisms including: fee title acquisition, conservation easement, 
and stewardship incentives (Section 5.2.4).  











Santa Cruz County  Chapter 5 
Regional Conservation Investment Strategy Conservation Strategy 

RTC and RCD 115 December 2022 

Table 5-2: Focal and non-focal species key ecological requirements and conservation elements 
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Marsh sandwort 
(Arenaria 
paludicola) 

Federally 
Endangered 
State Endangered 

NF Perennial plant of perennial freshwater wetlands (e.g., marshes and 
swamps) in central coastal California, where it historically occurred in 
the Camp Evers region wetlands near Scotts Valley, where the species 
has been extirpated. Currently known from a single natural 
population in San Luis Obispo County, marsh sandwort has been 
reintroduced in several locations including Baldwin Creek in Santa 
Cruz County, though the reintroduction there failed.   
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Monterey gilia  
(Gilia tenuiflora ssp. 
arenaria) 

Federally 
Endangered 
State Endangered 

NF Annual plant endemic to coastal dunes and open maritime chaparral 
in older dunes in the southern Santa Cruz and Monterey County. In 
Santa Cruz, the species is only known from Sunset State Beach where 
it occurs in coastal dunes; it has not been observed in maritime 
chaparral. Outcompeted by exotic plants as well as dense native 
plants, so threatened by unnatural succession.  
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Ben Lomond 
spineflower  
(Chorizanthe 
pungens var. 
hartwegiana) 

Federally 
Endangered 

NF Annual plant endemic to sandhills communities found only on 
outcroppings of Zayante sand soil in Santa Cruz County. Preferentially 
occurs in open, sparsely vegetated areas away from dense exotic 
plants, leaf litter, and shrubs and trees in sand parkland and sandhills 
chaparral communities. Outcompeted by exotic plants. Ecological 
disturbances including fire and soil disturbances (slides, deer trails, 
and gopher mounds) maintain open sandy habitat and reduce 
herbaceous exotic plants.  
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Monterey 
spineflower 
(Chorizanthe 
pungens var. 
pungens) 
Federally 
Threatened 

NF Annual plant that inhabits open canopy areas lacking dense litter on 
the soil surface or dense cover of herbaceous plants in dunes, coastal 
scrub, maritime chaparral, and adjacent oak woodlands in southern 
Santa Cruz County. Like other spineflower species in the RCIS Area, 
this species is a poor competitor for light and requires disturbance to 
maintain open areas lacking dense competitors. 
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5.1.3.2   Objectives 

The objectives generally address the ‘tools in the conservation toolkit’; that is, the general ways 
in which the goals can be achieved. Objectives include the following: 

1. Protect habitat, through acquisition of fee title or conservation easements;  

2. Restore/Enhance habitat, to increase its structure and functions, and ability to support 
species; 

3. Create/Expand habitat, particularly where habitat has been removed (e.g., wetlands); 
and 

4. Conduct individual species/population-level actions, where needed to maintain 
declining populations, such as captive breeding, reintroductions, seed banking, or 
projects to enhance genetic diversity. 

The RCIS strategies are designed to complement protection measures afforded by existing 
policies and regulations, which play an essential role in protecting biological systems in Santa 
Cruz County.  

As with the goals: 

• Not all objectives apply to each conservation strategy, and some strategies include 
additional objectives to address the unique conservation needs and opportunities.  

• Objectives are sequenced in the order they are listed above; however, that does not 
necessarily reflect their priority in achieving the stated goal.  

The RCIS takes an inclusive approach to achieving the conservation goals, recognizing that a 
diversity of actions, including habitat protection, restoration, and enhancement, as well as 
species-specific conservation actions, can and should be taken based on site-specific needs and 
opportunities. 

The RCIS explicitly recognizes that habitat protection, alone, will not achieve the goals and 
objectives articulated in this RCIS. In order to achieve regional or landscape-scale conservation, 
this RCIS recommends a variety of conservation tools that include for both protecting natural 
communities from future impacts as well as addressing historic degradation of our ecological 
systems through restoration, enhancement, and stewardship. Specifically, restoration is needed 
to re-create the natural structure and species composition where it has been degraded, and to 
restore natural functions where they have been eliminated. Active habitat management is 
oftentimes needed to maintain the condition of habitat that is subject to ongoing stressors such 
as exotic plants, fire exclusion, and other factors that continued to degrade habitat (Section 
5.2.4).  

Protection of habitat from future impacts can be achieved through a variety of voluntary means 
including acquisition of fee title and conservation easements, which provide permanent 
protection, as well as a variety of stewardship incentives: incentive payments, tax benefits, cost 
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share and other programs that reward private landowners for the management of their land to 
achieve public benefits like clean water and wildlife habitat (Mackenzie et al. 2011). As a 
voluntary strategy for conservation, the RCIS habitat protection strategies are designed to 
complement existing policy protections by working with willing landowners to protect habitat 
that is identified as a priority for conservation.  

This RCIS also acknowledges that regional conservation will require participation of both public 
and private landowners and will need to be conducted on both protected and unprotected 
lands.  

To the extent feasible, the objectives are “SMART”: Specific, Measurable, Achievable, Relevant 
and Timebound. For habitat protection, the objectives often quantify the amount that needs 
protection to achieve the goal of promoting persistence and integrity of the conservation 
element. These quantitative habitat protection objectives were informed by the gap analysis 
(Section 5.2). Similar quantified objectives can be found for certain restoration, enhancement, 
and creation objectives. 

5.1.3.3   Actions  

For each objective, the conservation strategies identify one or more actions—steps that can be 
taken to achieve the objective. The RCIS program guidelines identify two main types of actions 
which are subject to different methods of crediting as part of mitigation credit agreements 
(CDFW 2018):  

1. conservation actions: actions that would permanently protect or restore, and 
perpetually manage, conservation elements, including focal species and their habitats, 
natural communities, ecological processes, and wildlife corridors. In this RCIS, habitat 
protection constitutes a conservation action.  

2. habitat enhancement actions: actions that would have long-term durability but would 
not involve acquiring land or permanently protecting habitat (e.g., improving in-stream 
flows, enhancing habitat connectivity, and controlling invasive species). In this RCIS, 
restoration and enhancement of habitat as well as enhanced management of pressures 
and stressors including altered disturbance regimes, exotic species, and incompatible 
recreation, are all types of habitat enhancement actions.  

As with the goals and objectives, the RCIS does not prioritize one type of action (conservation 
or habitat enhancement) over the other. Instead, this RCIS acknowledges that both types of 
actions are needed and may be more or less preferred and/or feasible in different situations. 

5.1.3.4   Priorities 

For each action, the conservation strategies identify conservation priorities: conservation 
actions and enhancement actions selected based on their importance for benefiting and 
contributing to the conservation of focal species and other conservation elements. Recognizing 
that the actions exceed available funding and other resources, the priority actions reflect the 
investments that should be emphasized and prioritized. 
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In some cases, the priorities identify specific projects. More commonly, however the priorities 
identify the criteria for actions that are most likely to benefit the conservation elements. These 
criteria can include a variety of additional types of information including (but not limited to): 1) 
geographic areas, such as watersheds, general regions/locales, existing protected lands, 2) 
types of habitat (e.g., perennial streams), 3) types of management or restoration treatments 
(e.g., specific exotic plants to be controlled), and 4) ways to work to maximize benefit, such as 
criteria for habitat to be protected, connected, restored, enhanced, or created. These criteria-
based priorities are designed to focus investments on the types of projects of greatest benefit, 
in situations where comprehensive lists of projects are not already available. Providing priority 
criteria rather than specific projects (or even locales) also enables practitioners to identify 
priority actions during implementation, including by assembling additional information during 
project design that was not available during development of the RCIS.  

5.1.3.5   Pressures Addressed 

For each action, the GOAP table also list the pressures addressed through implementation of 
the action. This list provides a ‘through line’ between the analysis of pressures and stressors on 
the conservation elements (Chapter 4) and the conservation strategies (Section 5.3) by 
demonstrating how the actions address the pressures and stressors. In most cases, these links 
are direct; for example, habitat protection actions are ascribed as addressing the effects of 
development, while habitat restoration actions are attributed to addressing specific factors that 
degrade habitat, such as exotic plants. In some cases, the benefits of the action are indirect: for 
example, many habitat protection, restoration, management, and enhancement actions will 
increase species populations and thus render them more resilient to many of the impacts of 
climate change (Heller and Zavaleta 2009). 

5.1.3.6   Species Potentially Benefited 

For each action, the GOAP tables also identify the focal and non-focal species that can 
potentially benefit from the action. This assessment is based on an analysis of the habitats and 
species that will benefit from the action and species associations with those habitats, which is 
summarized in Table 5-2.  

The “Species Potentially Benefited” column provides a through line between the strategies and 
the focal and non-focal species to aid in the design of projects to benefit species, including 
mitigation projects and mitigation credit agreements designed to obtain specific mitigation 
credits for species (Section 6.1.3.2.3). In addition to listing focal and non-focal species by name, 
this column identifies additional co-benefited species as a group based on the community types 
in which they occur, and/or the focal species within which they co-occur (Table 5-2).  

5.2   Gap Analysis 

This section describes the gap analysis that was conducted to help inform the habitat 
protection strategies and outlines important factors to be considered in its use (Section 5.2.4). 
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5.2.1   Objectives 

The gap analysis was conducted to: 

1. identify the degree to which the conservation elements are captured in existing 
protected areas including, by calculating the total acreage (or number of features) and 
percentage of each that is currently in conservation protection (CDFW 2018); and  

2. help identify quantitative targets for habitat protection for use in the objectives for each 
conservation strategy (Section 5.2.3).  

The gap analysis does not address habitat restoration, enhancement, management, or 
stewardship. Such targets were developed through a separate approach (Section 5.2.4).  

5.2.2   Methods  

The area targeted for habitat protection was calculated through the following steps, which are 
illustrated in Table 5-3, which presents the gap analysis: 

1. selecting the best-available spatial data depicting the conservation element extent;  

2. identifying an overall protection target that reflects the rarity and uniqueness of the 
system; 

3. using spatial analyses to calculate the percentage of habitat within existing protected 
lands; 

4. calculating the additional habitat that needs to be protected to achieve the overall 
habitat protection target; and  

5. identifying a target for the first 10 years of implementation of the RCIS.  

5.2.3   Targets 

The habitat protection targets in the RCIS were based upon those presented in the 
Conservation Lands Network 2.0 (BAOSC 2019) and the Conservation Blueprint for Santa Cruz  
County (Mackenzie et al. 2011) but were adjusted in some cases to reflect the relative rarity 
and importance of systems in the RCIS Area.  

The protection targets incorporated in these prior plans and the RCIS reflect the conservation 
biology tenet that protection of 50% of the land and water from development or other land 
uses that impede its ability to support species and natural communities will be necessary to 
safeguard biodiversity and to sustain critical ecosystem functions (Wilson 2016, Dinerstein et al 
2017). The global target is rooted in island biogeography research showing that a change in 
area of habitat results in a change in the sustainable number of species by approximately the 
fourth root and that protecting half of the global surface is expected to protect 85% or more of 
the species (Wilson 2016).  
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Table 5-3: Gap analysis and habitat protection targets 

Conservation 
Element Habitat Feature Units 

Total in 
RCIS 
Area 

Quantity 
Protected1 

Percent 
Protected1 

Percentage 
Protection 

Target 

Protection 
Target 
(Units) 

10-year
Target
(Units)²

Aquatic Systems 

Bar-Built 
Estuaries 

Estuarine Acres 155   46  30% 90% 94  31  

Continued Coastal Salt Marsh Acres 125   71  57% 90% 42  14  
Continued Adjacent Freshwater Marsh Acres 26   16  62% 90% 7  2  
Riparian and 
Riverine 

Streams Miles 1,569  560  36% 50% 225  75  

Continued Riparian Woodland Acres 3,412   1,031  30% 50% Above 
Current³ 

516  170 

Ponds, Lakes, 
and Reservoirs 

Ponds Features 445   90  20% 90% 311  103  

Continued Lakes and Reservoirs Features 8   6  75% 90% 1  0  
Freshwater 
Wetlands 

Freshwater Wetlands Acres 767  490  64% 90% 200  67  

Continued Seeps and Springs Features 107   46  43% 90% 50  17  
Aquatic Species 
Coho Salmon Coho salmon streams Miles 48   20  42% 90% 23  8  
Santa Cruz Long-
Toed 
Salamander 

Undeveloped Habitat within 
the Population Area4 

Acres 14,268   2,439  17% 90% 10,402  3,467  

Continued Ponds and Lakes within the 
Population Area 

Features 44   12  27% 90% 28  9  

Southwestern 
Pond Turtle 

Freshwater Wetland Acres 767  490  64% 90% 200  67  
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Conservation 
Element Habitat Feature Units 

Total in 
RCIS 
Area 

Quantity 
Protected1 

Percent 
Protected1 

Percentage 
Protection 

Target 

Protection 
Target 
(Units) 

10-year
Target
(Units)²

Continued Ponds, Lakes, and 
Reservoirs 

Features 453   96  21% 90% 312  104  

Continued Stream Miles 1,569  560  36% 50% 225  75  
Terrestrial Systems 
Beaches, Dunes, 
and Rocky Cliff 

Beaches, Dunes, and Rocky 
Cliffs 

Acres 588  327  56% 90% 202  67  

Karst Formation Caves Features 6   6  100% 100%  TBD4  TBD5 
Continued Marble Outcrops Acres 1,363  466  34% 90% 761  254  
Grasslands Grasslands Acres 14,715   4,662  32% 90% 8,582  2,860  
Sandhills Sandhills Acres 5,630   1,953  35% 75% 2,270  756  
Continued Sand Parkland Acres 255  149  58% 90% 81  27  
Maritime 
Chaparral and 
Knobcone Pine 
Forest 

Maritime Chaparral Acres 8,033   2,451  31% 90% 4,779  1,593  

Continued Knobcone Pine Forest Acres 6,463   3,655  57% 90% 2,162  721  
Oak Woodland 
and Forest 

Coast Live Oak Acres 19,055   5,478  29% 75% 8,813  2,938  

Continued Coastal Mixed Hardwoods Acres 6,326   1,680  27% 75% 3,065  1,021  
Santa Cruz 
cypress 

Santa Cruz cypress forest Acres 208  105  50% 90% 82  27  

Monterey Pine Monterey pine forest Acres 639  261  41% 90% 314  105  
Redwood and 
Douglas-Fir 
Forest 

Redwood forest Acres 122,791   48,240  39% 50% 13,156  4,385  

Continued Redwood-Douglas-Fir forest Acres 11,993   5,932  49% 50% 65  21  
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Conservation 
Element Habitat Feature Units 

Total in 
RCIS 
Area 

Quantity 
Protected1 

Percent 
Protected1 

Percentage 
Protection 

Target 

Protection 
Target 
(Units) 

10-year
Target
(Units)²

Continued Pacific Douglas-Fir forest Acres 6,883   2,602  38% 90% 840  280  
Continued Old-growth and older 

second growth forest  
Acres 10,306   7,173  70% 90% 2,102  701  

Terrestrial Species 
Zayante band-
winged 
grasshopper 

Sand Parkland Acres 255  149  58% 90% 81  27  

Santa Cruz 
tarplant 

Critical Habitat Acres 2,604  652  25% 90% 1,692  564  

Marbled 
Murrelet 

Nesting Range Acres 83,736   44,479  53% 75% 18,323  6,108  

Continued Important Areas6 Acres 11,420   7,885  69% 90% 2,393  798  
Continued Critical Habitat Acres 26,880   25,440  95% 100% 1,440  480  
Mountain Lion Natural and Semi-Natural 

Areas7 
Acres 226,742   86,319  38% 50% 27,052  9,017  

Other Conservation Elements 
Bat Habitat Natural and Semi-Natural 

Areas7 
Acres 226,742   86,319  38% 50% 27,052  9,017  

Connectivity Significant Habitat 
Patches/Complexes 

Acres 106,244   56,183  53% 75% 23,500  7,833  

Working Lands Rangeland Acres 19,244   7,563  39% 75% 6,870  2,290  
Continued Timber Protection Zone Acres 68,306   25,008  37% 75% 26,222  8,740  
Continued Cultivated Acres 26,414   3,399  13% 75% 16,412  5,470  

1 Amount protected from conversion to residential or commercial development and managed for open space or agriculture by fee title or 
conservation easement (Section 2.2.5). This does not necessarily mean the habitat is intact or functioning; many protected lands feature 
habitat that is degraded and requires restoration.  
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2 Target for the 10-year term of the RCIS, which was set at 33% for all targets 
3 The target for riparian woodland is to protect 50% more acres of the habitat than is currently protected. This target was set as many riparian 
communities have some level of protection from future impact due to legal restrictions in the form of setbacks or buffers that are part of land 
use regulation enforced by cities and county. 

4 Undeveloped habitat includes all communities and other land cover except urban/built-up areas 
5 All mapped caves are protected. Additional unmapped caves including any caves discovered in the future should be protected 
 6 Important areas for marbled murrelet (Singer 2012b) 
7 Natural and Semi-Natural Areas include all communities and other land cover types except cultivated and urban/built up areas 
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Higher protection targets (75% - 90%) were established for rare, diverse, and irreplaceable 
communities including ponds, sandhills, maritime chaparral, and habitat for focal species (Table 
5-3) where 50% of the habitat would be insufficient to sustain the rare species including 
numerous species endemic to the RCIS Area. Higher protection targets were also used for 
relatively widespread but diverse communities that are important for native animals (e.g., Oak 
woodlands) and/or have experienced large declines in their areal extent due to habitat 
conversion (e.g., grasslands), since the percentage protection target is based on the amount of 
current habitat, rather than the original habitat available to support the species (Table 5-3). For 
other widespread communities, such as Redwood and Douglas-Fir Forest which covers nearly 
half of the RCIS Area (Table 2-8), the gap analysis uses a 50% target but provides higher 
protection targets for habitats within that broader community type that are essential for rare 
species including old-growth redwood forests and other habitat important for marbled 
murrelet (Table 2-8). 

The RCIS also set a 10-year protection targets at one third (33%) of the total target based on the 
idea that the total protection goal could be achieved within 30 years and a third of that could 
be accomplished in the first 10 years. This near-term target is analogous to, and supportive of, 
the ’30 by 30’ executive orders for California and the United States, which are seen as 
intermediate targets to protect 50% of the habitat 2050 (BAOSC 2019).  

5.2.4   Important Considerations 

The following outlines important factors to consider in using the gap analysis and resulting 
quantitative targets to inform conservation actions through the RCIS. 

1. Habitat Protection Targets Overlap: Many of the protection targets in Table 5-3 overlap 
(stack) within the landscape; for example, areas of oak woodland occur within the 
habitat patches that are important to protect for habitat connectivity and constitute 
habitat for mountain lion, bats, and in some places, Santa Cruz long-toed salamander. 
For this reason, there is no overall habitat protection goal or total for the RCIS Area.  

2. Multiple-Benefited Projects: The overlapping nature of the conservation targets creates 
opportunities for those implementing the RCIS to achieve multiple habitat protection 
objectives when conducting land protection as well as habitat restoration and 
enhancement projects. This ‘multi-benefit’ approach to conservation is a cornerstone of 
the conservation strategy in the Conservation Blueprint for Santa Cruz County 
(Mackenzie et al. 2011) and can be used to achieve additional conservation goals for the 
region that are not addressed in the RCIS, but have been identified as important to 
members of the community during preparation of more comprehensive conservation 
plans. These other conservation values include, but are not limited to: safeguarding the 
water supply, protecting important cultural resources including culturally significant 
landscapes, providing equitable access to parks and open space, and mitigating the 
impacts of climate change (i.e., by conducting projects that sequester carbon).  
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The spatial database developed for the RCIS gap analysis can be combined with spatial 
data depicting these and other conservation values to identify specific locations for 
conservation projects to achieve multiple conservation benefits and objectives (Section 
6.1.4).  

3. Voluntary Strategies: All of the quantitative objectives in the RCIS, including those for 
habitat protection as well as habitat restoration, are designed to achieve the goals of 
this voluntary strategy. All actions to implement the RCIS will be conducted with willing 
landowners: the RCIS does not create, modify, or impose regulatory requirements or 
standards or regulate land use (Section 1.5.6). 

4. Permanent Habitat Protection: The gap analysis assesses the percentage of habitat that 
is permanently protected as identified in the California Protected Areas Database (GIN 
2021), which identifies land protected through fee title and/or conservation easement 
(Section 2.2.5). It does not reflect additional land that may be protected from land use 
activities that would remove or degrade habitat, including policies and regulations (e.g., 
zoning) or temporary open space easements (e.g., Williamson Act contracts). It also 
does not address habitat that might be regarded as de facto protected by virtue of its 
topography (i.e., slopes), hydrology (i.e., inundation), or other aspects that might 
constrain its development or conversion to other uses. These natural constraints and 
policy protections should be considered in prioritizing land for permanent protection to 
maximize effective use of limited resources for conservation.  

5. Multiple Habitat Protection Mechanisms: There are multiple ways to work with willing 
landowners to protect habitat including conservation easements and stewardship 
incentives. These alternative methods of habitat protection can provide many 
advantages to fee-title acquisition, as highlighted by Mackenzie et al. (2011). The most 
suitable and appropriate mechanism for habitat protection should be identified in 
coordination with willing landowners to prevent the loss, fragmentation, and 
degradation of habitat in order to safeguard native species, maintain natural 
communities, and sustain ecosystem processes that maintain them and provide 
important ecosystem services.  

6. Restoration and Enhancement Are Essential: Due to the existing loss and degradation 
of habitat, restoration and enhancement are essential to achieving many of the goals 
and objectives for the RCIS. While the quantitative gap analysis conducted to develop 
the RCIS focuses on setting targets for habitat protection, habitat restoration and 
enhanced management are broadly recognized as essential to maintaining species, 
communities, and ecosystems in the face of the pressures and stressors, including to 
promote resiliency in the face of climate change (Heller and Zavaleta 2009).  

The conservation strategies for several natural communities and species in the RCIS 
feature quantitative targets for restoration. Unlike the protection targets developed 
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through the gap analysis, these recommendations were identified through a review of 
restoration opportunities in the Integrated Watershed Restoration Program, a number 
of large restoration and conservation planning efforts currently underway in the County, 
as well as dialogue with technical advisors.  

Where quantitative targets for restoration and enhancement are not included, due to 
lack of comprehensive spatial data to indicate the area of habitat that is impaired, the 
RCIS strategies specify the specific areas, or the criteria that can be used to identify and 
prioritize areas for restoration. These strategies are recommended for existing 
protected lands, as well as private lands (in coordination with willing landowners), 
where the restoration and enhancement project benefits can be sustained.  

Where quantitative targets are not provided, the RCIS recommends that restoration and 
enhancement be conducted in as broad an area as practicable, given inherent 
constraints including the need to balance restoration and enhancement with other 
strategies to ensure that conservation resources are applied to the maximum beneficial 
effect for achieving the goals and objectives. The spatial database developed for the 
RCIS gap analysis can be combined with other spatial data, to help identify specific 
locations for restoration and enhance projects to achieve these targets and inform 
development of quantitative targets as part of step-down processes to implement the 
RCIS, including by convening working groups (Section 6.1.2). 

7. Use of Best Available Data: The gap analysis used the best available data to depict the 
areal extent of the species, natural communities, and other aspects of the conservation 
elements address in the strategy. As new data are developed and can more accurately 
depict the conservation elements, the quantitative targets, including the habitats 
targeted for protection and their percentage protection targets, may need to be 
adjusted to reflect the new information. Most notably, the forthcoming fine-scale 
vegetation map for the Santa Cruz Mountains is anticipated to provide greater 
resolution (and accuracy) in depicting the natural communities within the RCIS Area 
including by identifying different types of communities within the broader types 
(Section 2.4.5). Such higher-resolution information can be used to set more precise 
goals for widespread communities such as Redwood and Douglas-Fir and Oak 
Woodland, to protect the numerous distinct community types mapped therein, which 
support different assemblages of native plants, animals, fungi, and other biota.  

8. Gaps in Existing Scientific Information: This RCIS was developed through a review of 
scientific information about the RCIS Area and the ecological systems and species 
therein. There are gaps in scientific information that, once filled, could be used to 
modify, or improve the RCIS conservation strategy, including the goals, objectives, 
actions, and priorities. The RCIS strategies themselves include actions to fill data gaps to 
promote their long-term effectiveness. The following are some of the key gaps in 
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scientific information. Other system-specific data gaps are noted in the sections 
conservation strategies.  

• Focal species, non-focal species, and co-benefited species population 
distributions, abundances, and trends; 

• The distribution of natural communities, which are described and illustrated in 
this document based on the best available information for the RCIS, with new 
mapping data are anticipated to be available in 2023 (Section 2.4.5); 

• The condition of the natural communities within the landscape, in terms of 
anthropogenic features that degrade them such as exotic plants and animals, to 
comprehensively assess the need for, and to prioritize, restoration; 

• The natural disturbance regimes for communities, to which species have 
adapted, including the type, severity, intensity, and return intervals of fire and 
floods; and 

• The long-term, net effects of climate change on natural communities and focal 
species, which will be mediated by a host of direct and indirect effects and thus 
are difficult to predict.  

5.3   Strategies for the Conservation Elements 

This section contains the conservation strategies which are organized by community type 
beginning with the aquatic systems, followed by the terrestrial systems and the other 
conservation elements. The focal species strategies follow the community or other 
conservation elements with which they are most closely tied, recognizing that most focal 
species are associated with more than one natural community or other conservation element.   
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5.3.1   Bar-Built Estuary 

 

Status and Global and State Ranks 

● Bar Built Estuaries (BBE) are Sensitive Natural Communities, and can include:  
o Pickleweed mats (Sarcocornia pacifica) (52.215.00): G4, S3 
o Salt marsh bulrush marshes (Bolboschoenus maritimus) (52.215.00): G4, S3 
o Sea lyme grass patches (Elymus mollis) (41.260.00): G4, S2 
o Cattail marshes (Typha angustifolia, T. domingensis, T. latifolia) (52.050.00): G5, 

S5 
o Arroyo willow thicket (Salix lasiolepis) (61.201.00): G4, S4 

● County of Santa Cruz Sensitive Habitat (lagoons, stream corridors, beaches) 
● Environmental Sensitive Habitat Area (ESHA) within the Coastal Zone (coastal salt 

marsh, lagoon, wetland) 

Detailed Descriptions 

Smith 1990 
Clark, R and K. O’Connor 2019 
Heady et al. 2014 
Largier et al. 2019  

Distribution and Range 

• 306 mapped acres in the RCIS Area (Figure 5-1): 

o 155 acres of estuarine and marine waters  

o 125 acres of adjacent coastal salt marsh 

o 26 acres of freshwater wetlands that is direct adjacent to either coastal salt 
marsh or estuarine and marine waters 
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• BBEs in Santa Cruz County range from minimally disturbed systems that continue to 
support a mosaic of dune, lagoon, pond, and marsh plain habitat to heavily modified 
urban BBEs that no longer support a mosaic of habitat types and have severely impacted 
ecological function from on-going modification and management.  

The key BBEs in the RCIS Area include: 

• The non-urbanized BBEs of Waddell, Scott, Laguna, Baldwin (Mile 3 Beach), Lombardi 
(Mile 4 Beach) and Wilder creeks, as well as Younger Lagoon and Moore’s Lagoon 
(Natural Bridges) along the North Coast; 

• The urbanized BBEs of San Lorenzo, Soquel, and Aptos creeks in the San Lorenzo and 
Mid-County regions; and 

• The Pajaro River BBE in the Pajaro Watershed Region, which includes the tidal portions 
of the Watsonville Slough. 

There are also five smaller, urbanized lagoons that historically functioned as BBEs including 
Woods Lagoon in the City of Santa Cruz, and Schwan Lake, Bonita Lagoon, Corcoran Lagoon, 
and Moran Lake in the County of Santa Cruz. In their current form, Schwan Lake is essentially 
permanently closed with freshwater outflow and tidal influence significantly muted by a small 
culvert and Woods Lagoon is essentially permanently open. These systems, like their 
counterparts in the San Lorenzo and Mid-County, are significantly impacted by poor water 
quality, lack of connectivity to other natural aquatic and terrestrial communities, constrained 
natural processes, etc. Of these five, only Corcoran Lagoon is considered to be functioning in a 
relatively ‘natural state’ (SCCRA 2021), and it is also considered critical habitat for the federally 
endangered tidewater goby. 

Key Ecological Elements 

• BBEs are found at the mouths of riverine systems and represent the connection 
between the marine environment and freshwater environment. BBEs are defined by the 
presence of a wave-built sandbar that seasonally forms, causing a pond to form 
upstream of the bar. The BBE sand bar breaches periodically during periods of large 
waves and/or strong stream flow, reestablishing freshwater connectivity with the 
marine environment (Clark and O’Connor 2019). The term BBE refers to the entire 
system that experiences marine and freshwater mixing including associated 
dune/beach, marsh plain, lagoon, pond, and tidally influenced riverine habitats. 

• Based on local geology and the degree of natural or human created confinement by 
adjacent uplands, these systems may support spatially extensive coastal or freshwater 
wetland habitats (e.g., Scott Creek) or they may support only a narrow estuary 
comprised of an open water channel (e.g., Aptos Creek). 

• All of the BBEs in the RCIS program have been significantly altered by transportation, 
agriculture, urban development, historic logging practices, and hydrologic modifications 
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resulting in a reduction of the overall surface area of marsh plain and open water areas 
as well as reduction in dry season inflows. BBEs within the RCIS Area have been 
estimated to currently occupy 20% or less of their historic area (2nd Nature 2006). 

• Habitat and niche diversity within BBEs is driven primarily by the cycle of opening and 
closing of the sandbar that results in major shifts in conditions such as depth and 
duration of inundation, water temperature, salinity, dissolved oxygen, hydrologic 
connectivity, and velocity. The process of bar closure and breaching creates significant 
temporal and spatial variability, which can lead to greater complexity in BBEs that are 
less constrained and impacted by development. Complexity can include vegetation 
diversity, channel complexity (i.e., alcoves, backwater habitat, marsh plain ponds, etc.), 
sediment-sorting complexity, shading complexity and other components that will 
increase the diversity of the physical setting. A more diverse physical lagoon with 
freshwater inflow regimes that are less impacted is more likely to possess a greater 
number of biological niches and directly increase opportunities for increased species 
diversity (2nd Nature, 2006).  

• Water quality in BBEs, in terms of water temperature, salinity, and dissolved oxygen 
relationships, is heavily driven by salinity stratification. The stratification effects are 
driven by the amount of freshwater inflow after bar formation and to some degree by 
wind mixing. Sufficient inflow can convert a closed BBE to a cooler, mixed, freshwater 
system (Smith 1990). Prolonged or persistent stratification in a closed BBE tends to 
result in a warm lower saline layer, which because of limited mixing with more 
oxygenated freshwater, may develop dissolved oxygen issues. Nutrient loading from 
upstream land uses and other sources can further exacerbate problems with low 
dissolved oxygen by creating conditions for algal blooms that can result in subsequent 
peaks in oxygen demand during decomposition. 

• Sandbar closure is generally driven by coastal dynamics and the ability of the coastal 
swell to deliver sediment to the beach berm and exceed the elevation of the lagoon 
water surface. The timing and extent of bar closure is also affected by freshwater 
discharge with bars closing earlier during drought periods with very low inflows and 
staying open longer in water years with high spring and summer discharges. BBE closure 
events generally occur in the late spring or summer as ocean swells increase and 
freshwater inflows are reduced by limited run-off and/or increased human water use.  

o The timing of closure influences both the ability of smolting salmonids and adult 
steelhead to emigrate to the sea, as well as the potential for seasonal inundation 
of marsh plains and the resulting hydrologic connectivity between the main 
lagoon/creek channel and the marsh plain, ponds, backwater areas, etc. (Largier 
et al. 2019, Clark and O’Connor 2019). While early bar formation can impact 
emigration of salmonids, late bar formation can impact whether freshwater 
inflows are sufficient to inundate adjacent marsh plains.  
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Figure 5-1: Bar-Built Estuary Conservation Element 
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Table 5-4: Conservation Strategy for Bar-Built Estuaries 

Goal Objective Action Priorities Pressures Addressed Species Potentially Benefited 
BBE-G1: Promote 
persistence and 
ecological 
integrity of BBE 
ecosystems, the 
rare species they 
support, and the 
natural processes 
that sustain 
them. 

BBE-O1: Protect an additional 
49 acres of coastal salt marsh 
and freshwater wetland 
adjacent to the BBE, to 
achieve the 90% target for 
conservation of this element 
(Table 5-3), and protect 
undeveloped and open space 
lands adjacent to existing BBEs 
in order to buffer BBEs from 
impacts from adjacent land-
use (e.g., impervious surfaces, 
contaminated run-off, etc.), 
allow BBE migration to adapt 
to SLR., and provide and/or 
expand habitat for rare 
species that rely on that 
ecosystem, that protect 
upland freshwater habitat 
from saltwater conversion. 
Measure progress toward 
achieving this objective by the 
number of acres of marsh 
within BBEs that are protected 
over the next 10 years. 

BBE-A1: Identify and then protect via fee-
title or conservation easement, existing 
unprotect freshwater wetland and coastal 
salt marsh within BBE, and undeveloped 
areas adjacent to BBEs in the RCIS Area 
that provide the highest potential 
ecological value and that increase 
potential adaptive capacity. 

BBEs that provide known habitat for tidewater goby 
and southwestern pond turtle and rearing habitat 
for CCC and SCCC steelhead.  
• North Coast: Scott Creek and Majors Creek
• Pajaro: Watsonville Sloughs and lower Pajaro

River

• Development
• Working lands
• Increased fine sediment
• Water use
• Incompatible recreation
• Unauthorized activities
• Climate change

• Coho salmon
• Steelhead
• Tidewater goby
• California red-legged frog
• San Francisco garter snake
• Southwestern pond turtle
• Western snowy plover
• Numerous co-benefited

species

Continued BBE-O2: Protect/Enhance 
existing upland habitat and 
riparian corridors adjacent to 
BBEs to increase landscape 
permeability and the ability of 
wildlife to move between 
headwaters and the ocean. 
Measure progress toward 
achieving this objective by 
number of acres of habitat 
restored or enhanced adjacent 
to BBEs.  

BBE-A2: Implement actions in the 
Riparian and Riverine OCE GOAP and 
Connectivity GOAP that increase 
connectivity between BBEs and adjacent 
communities 

BBEs in anadromous fish bearing watersheds and 
BBEs that support tidewater goby. 

• Development
• Working lands
• Water use
• Increased fine sediment
• Exotic plants/animals
• Incompatible recreation
• Unauthorized activities
• Climate change
• Loss of genetic diversity

• Southwestern pond turtle
• Coho salmon
• Steelhead
• California red-legged frog
• San Francisco garter snake
• Numerous co-benefited

species
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Goal Objective Action Priorities Pressures Addressed Species Potentially Benefited 
Continued BBE-O3: Restore, Enhance, 

and Expand 50 acres of BBE 
communities by removing or 
modifying existing 
development and 
infrastructure from areas 
within or adjacent to BBEs that 
that impact natural function or 
adaptive capacity, or that 
require chronic interventions 
that lead to ecosystem 
degradation. Measure 
progress toward achieving this 
objective by number of acres 
of habitat restored, enhanced 
and/or expanded  

BBE-A3: Fund and implement priority 
restoration projects that enhance natural 
dynamism of BBEs, support recovery of 
multiple special-status species and 
enhance a mosaic of coastal salt marsh, 
freshwater wetlands, and open water. 

• North Coast: Complete the Scott Creek Coastal 
Resiliency Project; Fund a feasibility study for 
replacement of the Highway 1 Bridge at 
Waddell Creek; Analyze feasibility of modifying 
the Hwy 1 crossing at Liddle Creek and 
restoration opportunities at Majors Creek. 

• San Lorenzo/Mid-County: Implement key 
ecological recommendations from Santa Cruz 
County Park’s forthcoming Moran Lake 
Restoration and Public Access Plan. Continue 
efforts in enhance Soquel Creek and Aptos 
Creek, where feasible.  

• Pajaro: Implement the Watsonville Sloughs 
Ecological Restoration Project currently 
undergoing feasibility analysis in collaboration 
with the County, PVWMA, Army Corps of 
Engineers and others.  

• Development 
• Working lands 
• Increased fine sediment 
• Exotic plants/animals 
•  Incompatible recreation 
• Unauthorized activities 
• Climate change 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• San Francisco garter snake 
• Western snowy plover 
• Numerous co-benefited 

species  

Continued BBE-A4: Evaluate then implement, where 
feasible, multi-benefit projects that will 
reduce localized flooding and danger to 
life/property while remediating the 
ecological risks of mechanical or manual 
dry season breaching. 

• San Lorenzo River: Complete the San Lorenzo 
Lagoon Culvert Project and evaluate the 
feasibility of using large woody debris (LWD) 
and other natural structures to create dunes on 
the western shore to reduce concerns related to 
meandering and erosion. 

• Mid-County: Continue management of the 
Soquel Lagoon by the City of Capitola for the 
benefit of native animal species; Develop a 
Lagoon Enhancement Plan that evaluates the 
costs/benefits of potential solutions for Aptos 
Creek BBE. 

• Pajaro River: Implementation of the Pajaro River 
Flood Risk Management Project should improve 
conditions in the estuary and remediate the 
risks associated with the current management. 

• Development 
• Incompatible recreation 
• Unauthorized activities 
• Climate change 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• Western snowy plover 
• Numerous co-benefited 

species  
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Goal Objective Action Priorities Pressures Addressed Species Potentially Benefited 
Continued Continued BBE-A5: Evaluate and then implement, 

where feasible in light of SLR, a coastal 
adaptation strategy that focuses on 
removing development and derelict 
infrastructure that is prone to chronic 
flooding or coastal erosion to proactively 
remove stressors and allow BBEs to 
expand/migrate. 

• North Coast: Lower Laguna Creek. 
• San Lorenzo River: Analyze the feasibility and 

trade-offs related to ecological function for 
potential levee setbacks or other adaptation 
strategies. 

• Mid-County: Aptos, including State Parks 
infrastructure and Soquel; Schwann Lagoon 
which drains to Twin Lakes Beach. Replace East 
Cliff Road crossings at Corcoran and Moran 
lagoons. 

• Pajaro: Pajaro River, Watsonville Slough 

• Development 
• Water use 
• Increased fine sediment 
• Exotic plants/animals 
•  Incompatible recreation 
• Climate change 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• Western snowy plover 
• Numerous co-benefited 

species  

Continued Continued BBE-A6: Implement priority habitat 
restoration actions for estuaries in Santa 
Cruz County articulated in the recovery 
plans for ’CCC steelhead (NMFS 2016b), 
SCCC Steelhead (NMFS 2013) and CCC 
Coho salmon (NMFS 2012)  

All watersheds in Core, Phase 1, and Phase 2 
recovery areas for CCC coho salmon and CCC 
steelhead, and the Pajaro River and Corralitos Creek 
as Core 1 for SCCC Steelhead. 

• Development 
• Working lands 
• Water use 
• Increased fine sediment 
• Exotic plants/animals 
•  Incompatible recreation 
• Unauthorized activities 
• Climate change 

• Coho salmon 
• Steelhead  
• Numerous co-benefited 

species  

Continued BBE-O5: Expand/Create 
coastal salt marsh habitat and 
estuarine habitat adjacent to 
existing or historic BBEs to 
improve structure and 
function of plant communities 
and enable tidal BBE 
communities to adapt to SLR 
and migrate inland. Measure 
progress toward this objective 
through planning and 
implementation of projects 
focused on creating areas for 
future BBE progression inland. 

BBE-A7: Implement, following 
assessment of feasibility, projects expand 
existing BBE or to create “analogue” 
coastal salt marsh and estuarine habitat 
inland of existing or historic marshes and 
BBEs to allow for future expansion of 
these systems in areas that are 
significantly constrained by Highway 1 or 
other essential infrastructure. Utilize an 
eco-geomorphic feedback lens (Kirwan 
and Megonigal 2013) to evaluate 
feasibility prior to project 
implementation. 

• North Coast: San Vicente Creek, Molino Creek, 
Majors Creek, Laguna Creek, and Liddell Creek. 

• San Lorenzo River: Lower reaches of San 
Lorenzo River. 

• Mid-County: Lower reaches of Arana Gulch 
• Pajaro River: Watsonville Sloughs system 

• Development 
• Water Use 
• Working lands 
• Climate change 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• Numerous co-benefitted 

species 
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Goal Objective Action Priorities Pressures Addressed Species Potentially Benefited 
BBE-O6: Reduce impacts to 
BBE function and habitats 
associated with beach 
recreation, to the greatest 
extent practicable. Measure 
progress toward meeting this 
objective through annual 
tracking of unauthorized 
breaches for recreational 
purposes (via time lapse 
camera and reporting) and 
install educational signage at 
key BBEs throughout the RCIS 
Area. 

BBE-A8: Install educational signage in 
multiple locations along access routes 
and on the beaches of BBEs to discourage 
manual breaching of closed systems to 
protect aquatic and marsh flora and 
fauna. 

• North Coast: All   
• San Lorenzo/Mid-County: San Lorenzo, 

Corcoran Lagoon, Moran Lake, and Aptos 
Lagoon 

• Development 
• Water use 
• Incompatible recreation 
• Unauthorized activities 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• San Francisco garter snake 
• Western snowy plover 
• Numerous co-benefited 

species  

Continued Continued BB-A9: Create or continue use of 
controlled access zones on dunes and 
other sensitive beach resources 
associated with BBEs to avoid damage to 
sensitive resources (e.g., Western snowy 
plover nests) from people and pets 
and/or inadvertent transport of invasive 
species or pathogens into BBEs.  

• North Coast: Waddell Creek and Scott Creek 
• South Coast: Pajaro River 

• Exotic plants/animals 
• Incompatible Recreation 
• Unauthorized activities 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• San Francisco garter snake 
• Western snowy plover 
• Numerous co-benefited 

species  
Continued BBE-O7: Monitor BBEs to 

assess ecological conditions, 
measure success in achieving 
RCIS objectives, and design 
conservation actions to 
address emerging impacts and 
stressors. Measure success 
toward meeting this objective 
through the number of 
California Rapid Assessment 
Method (CRAM) assessment 
conducted annually in BBEs, 
implementation of key RCIS 
actions and priorities, and 
acquisition of water rights in 
high priority watersheds. 

BB-A10: Utilize CRAM to track conditions 
in BBEs at least every 5 years. 

Continue tracking BBE structure and function in all 
BBEs with existing CRAM scores/data, which 
include: Waddell, Scott, Laguna, Baldwin, Lombardi, 
Wilder, Younger, Moore’s, Corcoran, San Lorenzo, 
Soquel, Aptos, and Watsonville Sloughs/Pajaro. 

• Development 
• Working lands 
• Water use 
• Increased fine sediment 
• Exotic plants/animals 
• Incompatible recreation 
• Unauthorized activities 
• Climate change 

• Southwestern pond turtle 
• Coho salmon 
• Steelhead 
• Tidewater goby 
• California red-legged frog 
• San Francisco garter snake 
• Western snowy plover 
• Numerous co-benefited 

species  
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued Continued CYPRESS-A3: Manage fire and 

vegetation using treatments 
that mimic fire’s beneficial 
effects for Santa Cruz cypress 
and co-occurring fire-adapted 
species, to: 1) promote 
populations of Santa Cruz 
cypress, including population 
regeneration 2) create and 
maintain a mosaic of native 
plant communities of various 
successional stages and thus 
habitat conditions, and 3) 
maintain a range of 
microclimatic and other abiotic 
conditions that can add 
resiliency in the face of climate 
change.  

Prioritize the following areas for fire management:  
• Areas of the Bonny Doon population that are determined to be at risk 

of senescence due to fire exclusion, where fire or vegetation 
management that mimics its effects can be used to regenerate the 
Santa Cruz Cypress population and co-occurring fire-adapted species. 
Notably, population in the western portion of the preserve has 
experienced mortality due to windfall and, in the absence of fire, may 
not be replaced.    

• Areas at risk of too-frequent fire, which could reduce Santa Cruz 
cypress populations if insufficient seed is available to replace trees 
killed by the fire (i.e., stands facing immaturity risk). Use vegetation 
management to reduce the risk of anthropogenic fire in the Bracken 
Brae, Majors Creek, and Eagle Rock populations.  

Use experimental approaches to management to enhance habitat and 
populations while increasing understanding of the ecology of the system 
and informing future management. Specifically, test the effectiveness of 
manual/mechanical thinning of the canopy and removal of litter on the 
soil surface at mimicking the beneficial effects of fire at promoting Santa 
Cruz cypress and co-occurring fire adapted species. Incorporate cultural 
practices where appropriate to achieve the biological goals and 
objectives. 

• Altered disturbance 
regimes (Fire) 

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued CYPRESS-A4: Manage invasive 
plants and dense exotic plants 
that alter Santa Cruz Cypress 
Forest structure and species 
composition, and impact native 
species populations including 
Santa Cruz cypress, have the 
potential to spread following 
disturbance including fire and 
vegetation management or 
other clearing, and/or can 
promote increased fire 
frequency.  

Prioritize actions that can maintain or increase populations of Santa Cruz 
cypress and co-occurring species, including by:  
• Eradicating or control invasive brooms, acacias, or other woody 

species that alter plant community structure and species 
composition, outcompete populations of rare species including Santa 
Cruz cypress, and increase the risk of unnatural fire;  

• Controlling and preventing the spread of exotic herbaceous plants, 
that can similarly degrade habitat and reduce rare species 
populations when abundant and can increase fire frequency; and 

• Preventing the invasion and spread of new invaders that can 
negatively impact the community and rare species populations, 
including by using Early Detection-Rapid Response. 

• Exotic Species  
• Altered disturbance 

regimes 

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued Continued CYPRESS-A5: Manage 

recreation that tramples or 
removes Santa Cruz cypress 
and associated species, and/or 
exposes soil to erosion, and 
enhance habitat degraded by 
recreation and associated 
erosion. 

Prioritize actions that:  
• Manage recreation in public lands featuring Santa Cruz Cypress 

forests, including: Big Basin State Park, Wilder Ranch State Park, and 
the Bonny Doon Ecological Reserve, to ensure it is compatible with 
protection of the sensitive community and rare species, by regulating 
access using signage, fences, trails, patrols, and associated outreach 
to recreators.  

• Restore areas where incompatible use has removed habitat by 
denuding and/or causing erosion. 

• Restore de facto (i.e., social) trails, create use-specific trails (e.g., 
hiking only), re-route designated trails to less sensitive habitat, and 
re-create or rehabilitate designated trails that have been incorrectly 
created, to reduce the impacts of recreation on sensitive species and 
habitat.   

• Incompatible recreation • Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 

CYPRESS-G2: 
Maintain and 
enhance 
connectivity of 
Santa Cruz 
Cypress Forest 
to promote 
dispersal, and 
other ecological 
processes 
including gene 
flow and 
facilitate 
migration in 
response to 
climate change. 

CYPRESS-O3: Protect 
habitat that can connect 
existing protected habitat 
and other core habitat 
areas and promote 
landscape connectivity. 
Measure progress toward 
this objective based on the 
acres of habitat protected. 

CYPRESS-A6: Protect Habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses.. 

Prioritize land as outlined for CYPRESS-A1 and that can connect and 
expand protected Santa Cruz Cypress Forest, and maintaining intact plant 
communities connecting them, including maritime chaparral and 
knobcone forest, and sandhills/sand parkland. Priority habitat areas to 
connect include the following: 
• The Majors Creek stand, including the unprotected portion of Santa 

Cruz cypress forest, and maritime chaparral and knobcone pine 
forests along Empire Grade Road to connect the Majors Creek stand 
to the Eagle Rock stand; and 

• Maritime chaparral and knobcone pine forest within the Boulder 
Creek Watershed, to connect the Bracken Brae stand to the Eagle 
Rock stand.  

• Development 
• Working lands 
• Altered disturbance 

regimes 
• Unauthorized activities 
• Climate change 

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued CYPRESS-O4: Restore and 

enhance degraded habitat 
to promote habitat 
connectivity and dispersal 
between remaining habitat 
areas. Measure progress 
toward this objective 
based on the acres of 
habitat restored or 
enhanced. 

CYPRESS-A7: Restore Habitat 
that has been degraded by 
prior clearing (e.g., for fuel 
breaks), exotic plants, altered 
fire regimes, recreation impacts 
(e.g., clearing and trails), and 
erosion, to promote natural 
community structure and 
species composition, and 
ecosystem functions and 
services. 

Prioritize areas as outlined in CYPRESS-A2 where restoration can connect 
habitat to habitat that is occupied by Santa Cruz cypress, or that is 
suitable but unoccupied. 

• Development 
• Working lands 
• Altered disturbance 

regimes 
• Exotic species 
• Climate change  

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 

Continued CYPRESS-O5: Enhance 
connectivity within habitat 
to facilitate species 
movements. Measure 
progress toward this 
objective based on the 
acres of habitat restored 
or enhanced. 

CYPRESS-A8: Manage fire and 
vegetation using treatments 
that mimic fire’s beneficial 
effects for Santa Cruz cypress 
and co-occurring fire-adapted 
species, to: 1) promote 
populations of Santa Cruz 
cypress, including population 
regeneration 2) create and 
maintain a mosaic of native 
plant communities of various 
successional stages and thus 
habitat conditions, and 3) 
maintain a range of 
microclimatic and other abiotic 
conditions that can add 
resiliency in the face of climate 
change. 

Prioritize areas where fire and vegetation management can maintain or 
expand Santa Cruz cypress forest including by preventing too-frequent 
fire that can cause extirpations if insufficient seed has been produced to 
enable stand replacement (i.e., immaturity risk). 

• Altered disturbance 
regimes 

• Climate change 

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
CYPRESS-G3: 
Promote the 
recovery and 
long-term 
persistence of 
rare species. 

CYPRESS-O6: Protect 
habitat occupied by, or 
suitable for, Santa Cruz 
cypress and other rare 
species. Measure progress 
toward this objective 
based on the acres of 
habitat protected. 

CYPRESS-A9: Protect Habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses. 

Prioritize properties as outlined in CYPRESS-A1 with an emphasis on 
habitat that supports, or provides suitable habitat for, Santa Cruz 
cypress, as well as any other focal, non-focal, and co-benefited species.  

• Development 
• Working lands 
• Incompatible recreation  
• Climate change 

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 
Continued CYPRESS-O7: Restore 

habitat to enhance 
population size and 
persistence of Santa Cruz 
cypress. Measure progress 
toward this objective 
based on the acres of 
habitat restored or 
enhanced. 

CYPRESS-A10: Restore Habitat 
that has been degraded by 
prior clearing (e.g., for fuel 
breaks), exotic plants, altered 
fire regimes, recreation impacts 
(e.g., clearing and trails), and 
erosion, to promote natural 
community structure and 
species composition, and 
ecosystem functions and 
services. 

Prioritize restoration as outlined in CYPRESS-A2 with an emphasis on 
restoring areas to provide suitable habitat for, and where possible, 
support populations of Santa Cruz cypress and other focal, non-focal, and 
co-benefited species and diverse assemblages of locally unique species. 

• Development 
• Working lands 
• Incompatible recreation  
• Exotic plants 
• Altered disturbance 

regimes  
• Unauthorized activities 
• Climate change  

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued Continued CYPRESS-A11: Manage fire and 

vegetation using treatments 
that mimic fire’s beneficial 
effects for Santa Cruz cypress 
and co-occurring fire-adapted 
species, to: 1) promote 
populations of Santa Cruz 
cypress, including population 
regeneration 2) create and 
maintain a mosaic of native 
plant communities of various 
successional stages and thus 
habitat conditions, and 3) 
maintain a range of 
microclimatic and other abiotic 
conditions that can add 
resiliency in the face of climate 
change. 

Prioritize fire and vegetation management: 
• As outlined in CYPRESS-A3, with an emphasis on areas where 

management can increase the areal extent, abundance, and 
population persistence of Santa Cruz cypress, and that can promote 
other focal, non-focal, and co-benefited species’ habitat; and  

• to protect and enhance Santa Cruz cypress populations, including by 
preventing too-frequent fire that can reduce or extirpate 
populations, while protecting lives and property (e.g., using shaded 
fuel breaks).  

• Altered disturbance 
regimes  

• Climate change  

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued CYPRESS-A12: Manage 
invasive plants and dense 
exotic plants that alter Santa 
Cruz Cypress Forest structure 
and species composition, and 
impact native species 
populations including Santa 
Cruz cypress, have the 
potential to spread following 
disturbance including fire and 
vegetation management or 
other clearing, and/or can 
promote increased fire 
frequency. 

Prioritize invasive and exotic plant management as outlined CYPRESS-A4, 
with an emphasis on areas where management can increase the areal 
extent, abundance, and population persistence of Santa Cruz cypress and 
other focal, non-focal, and co-benefited species’ habitat. Specific 
management priorities should be determine based on a comprehensive 
assessment, as the recent fires may alter the distribution and abundance 
of exotic species, but priority actions are likely to include the following 
which occurred pre-fire: 
• Control of French broom and silver wattle (Acacia dealbata) in the 

Bonny Doon Ecological Reserve; 
• Control of silver wattle in the Majors Creek area; 

• Exotic plants 
• Climate change  

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued Continued CYPRESS-A13: Manage 

recreation that tramples or 
removes Santa Cruz cypress 
and associated species, and/or 
exposes soil to erosion, and 
enhance habitat degraded by 
recreation and associated 
erosion. 

Prioritize recreation management as outlined in CYPRESS-A5, with an 
emphasis on areas where management can increase the areal extent, 
abundance, and population persistence of Santa Cruz cypress and other 
focal, non-focal, and co-benefited species’ habitat. Specific management 
priorities should be determine based upon a comprehensive assessment, 
as the recent fires may alter recreation use and resulting impacts, but are 
likely to include Wilder Ranch State Park where trail use occurs in and 
near the stands pre-CZU Lightning Complex fire.  

• Incompatible recreation 
• Unauthorized activities 

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 
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Continued CYPRESS-O8: Maintain or 
increase rare species 
populations to promote 
species persistence. 
Measure progress toward 
this objective based on the 
number of rare species 
populations increased or 
maintained. 

CYPRESS-A14: Conduct 
species-specific actions 
including surveys, seed banking 
and seed bulking, and 
introductions, applied research, 
and other species-specific 
actions for Santa Cruz cypress, 
white-rayed pentachaeta, and 
other rare species of the Santa 
Cruz cypress forest, to 
supplement habitat protection, 
restoration, and management 
and enhancement actions, to 
ensure the persistence of the 
species.  

Prioritize actions for Santa Cruz cypress based on a comprehensive 
assessment of the species populations post-fire, to identify actions to: 
• maintain or increase the areal extent, abundance, and persistence (as 

assessed based on population demography);  
• safeguard genetic diversity for the species; and  
• Prevent loss of stands or entire populations.  
Projects that are likely to emerge as priorities based on currently 
available information include: 
• Conduct experimental (re-) introductions into areas of suitable but 

unoccupied habitat for Santa Cruz cypress, including: 
o Open canopy areas adjacent to the populations, where Santa 

Cruz cypress is known to have occurred previously (e.g., the 
broader Eagle Rock area) and where it could have occurred pre-
history;  

o The rock outcroppings supporting maritime chaparral in the 
Boulder Creek Watershed near the Bracken Brae population; 

o Suitable maritime chaparral communities along Empire Grade 
Road; and  

o Areas within cooler microclimates, including north-facing slopes, 
which could provide climate change refugia.  

• Conduct introductions as experiments (i.e., with treatments and 
quantitative monitoring) to increase understanding of the rare 
species’ ecology that is needed to inform conservation and 
management, as well as expand the areal extent, abundance, and 
thus population persistence.  

• Conduct analysis of the population genetics of Santa Cruz cypress, to 
inform actions to preserve genetic diversity, to inform introductions 
and reintroductions, prevent outbreeding depression by moving 
genetic material between populations that could break up locally 
adapted genetic complexes, and/or address potential loss of genetic 
diversity due to reproductive isolation of the small populations.  

• Evaluate the extent of disease including fungal pathogens and the 
potential implications for population persistence.  

• Establish ex situ seed banks for the four populations of Santa Cruz 
cypress in Santa Cruz County, as well as any outlying individuals and 
the Butano population (outside of the RCIS Area), to preserve genetic 
diversity and for use in future recovery actions (e.g., research and 
introductions). Seed has not yet been stored for the Eagle Rock and 
Butano populations (USFWS 2016). 

• Development 
• Working lands 
• Incompatible recreation  
• Exotic plants 
• Altered disturbance 

regimes  
• Unauthorized activities 
• Climate change  

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
• Evaluate the viability of seed held in cones on trees pre- and post-fire 

to assess the potential for regeneration. 
• Characterize the distribution, abundance, and population 

demographic of the Bonny Doon stand of Santa Cruz cypress, which 
has not been subject to detailed mapping or census.  

Conduct demographic analysis of the stands to assess population 
viability and identify demographic rates (e.g., seedling survivorship) 
that might be critical to population growth and persistence, to inform 
management actions (e.g., seedling protection). 

Prioritize actions for white-rayed pentachaeta to increase the 
distribution and abundance of the species to increase species 
persistence. Priority actions include:  
• Conduct surveys to identify populations in Santa Cruz County, 

including to evaluate re-emergence post fire (e.g., after the CZU 
Lightning Complex Fire); 

• Identify suitable but unoccupied habitat in Santa Cruz County and 
conduct (re-)introductions to expand the population; and 

• Conduct applied research to understand the species demography, 
seed biology (seed bank and germination requirements), 
reproduction, genetics, and response to vegetation management to 
inform conservation and management.  

Continued Continued CYPRESS-A15: Conduct 
research and long-term 
monitoring to increase 
understanding of community 
changes, population trends, 
and climate change impacts to 
inform conservation and 
management.  

Prioritize projects that fill key data gaps in informing understanding of 
the conservation ecology and management of the system and rare 
species including: 
• Response to fire and vegetation management; 
• Effects of disease on populations including in response to climate 

change (i.e., drought);  
• Response to climate change, to inform development of climate 

adaptation strategies.  

• Development 
• Working lands 
• Incompatible recreation  
• Exotic plants 
• Altered disturbance 

regimes  
• Unauthorized activities 
• Climate change  

• Santa Cruz cypress 
• White-rayed 

pentachaeta  
• Ben Lomond spineflower 
• Ben Lomond wallflower  
• Mount Hermon June 

beetle 
• Zayante band-winged 

grasshopper 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued CYPRESS-O9: Safeguard 

rock outcroppings to 
promote persistence of 
rare bryophytes and 
lichens as well as animals 
that use the important 
habitat features. Measure 
progress toward this 
objective based on the 
acres of habitat protected. 

CYPRESS-A16: Manage rock 
outcroppings to prevent 
factors that degrade their 
habitat values.  

Prioritize actions that protect the condition of rock outcroppings that 
provide native plant and animal habitat, such as Eagle Rock, which 
features a diverse assemblage of native bryophytes (Grimmia torenii, 
Crossidium squamiferum, Syntrichia papillosissima, and Blindia acuta). 
Priority actions can include: 
• Manage incompatible recreation and unauthorized activities to 

prevent human uses that remove epiphytes including mosses, 
liverworts, and lichens, as well as epiphytes (e.g., ferns) that grow on 
rocks, and that disrupt natural behaviors of animals, including bat 
roosting; and 

• Manage fire to prevent severe fires from impacting rock outcrops, 
which naturally have lower fuels but can experience more intense 
and destructive fire if fuels accumulate due to fire exclusion.  

• Incompatible recreation 
• Altered disturbance 

regimes 
• Unauthorized activities 
• Climate Change 

• Santa Cruz cypress 
• White-rayed 

pentachaeta 
• Numerous co-benefited 

species  
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5.3.16   Monterey Pine Forest 

 

Status and Rarity 

● Sensitive Natural Community: Monterey Pine Forest and Woodland  

o Pinus radiata – Quercus agrifolia / Toxicodendron diversilobum (87.110.04): G3, 
S3 

o Pinus radiata / Toxicodendron diversilobum (87.110.02): G3, S3 

● Monterey pine (Pinus radiata): CRPR 1B.1, G1, S1 

● County of Santa Cruz Sensitive Habitat (indigenous Monterey Pine) 

● Environmentally Sensitive Habitat Area (ESHA) within the Coastal Zone 

Detailed Descriptions 

CNPS 2021 

Distribution and Range 

● 639 acres (0.2% of the RCIS Area) support Monterey Pine Forests that are naturally 
occurring, rather than planted forests or trees (Figure 5-17).  

● Occurs on the North Coast in the Año Nuevo, Waddell Creek, Scott Creek, and Swanton 
Bluffs subwatersheds.  

Key Ecological Elements 

● Monterey Pine Forest is a natural community found well-drained soils on marine 
terraces and headlands that receive summer fog (marine layer) in four locations: Año 
Nuevo Area (Santa Cruz and San Mateo counties), Monterey Peninsula (Monterey 
County), Cambria (San Luis Obispo County), and Cedros and Guadalupe islands (Baja 
California).  
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● The namesake tree (Pinus radiata) has been widely planted as an ornamental species, 
windbreak, and for forest products; however, the natural community type is limited to 
just 20,000 acres (Rogers 2002). 

● Monterey Pine Forest structure and species composition may vary among marine 
terraces of different elevations (and thus age), due to different habitat conditions 
(Cylinder 1995). Associated shrubs include poison oak (Toxicodendron diversilobum) and 
maritime chaparral species such as crinite manzanita (A. crustacea ssp. crinita) and 
California huckleberry (Vaccinium ovatum), with coast live oak (Quercus agrifolia) in 
some stands. 

● Monterey Pine Forest occurs within the Swanton Floristic Area (sensu Mackenzie et al. 
2011)—a 30-square mile area centered on the Scott Creek Watershed that features 10-
12% of California’s flora (West 2016), owing to its diverse geology, hydrology, 
disturbance history (including land use), and central location along the coast, where 
species with northern and southern affinities overlap in distribution.  

● Several dominant plant species in the community are adapted to recurring fire, including 
Monterey pine; it features closed cones that open during fire, which creates bare 
mineral soil that promotes seedling establishment and increases seed production if the 
trees survive the fire, though canopy fires often kill trees (Vogl et al. 1977). Some cones 
open without fire such that periodic fire is not deemed essential to maintain Monterey 
pine stands (Davis and Borchert 2006). However, even-aged stands in some places 
suggest recruitment occurs primarily following fire.  

● Most of the natural community in the RCIS Area burned in the 2020 CZU Lightning 
Complex Fire; in some areas (e.g., along roads), trees were subject to felling to reduce 
hazard. Many seedlings were observed at Rancho del Oso (Big Basin State Park) in the 
CZU burned area in May 2021 (D. Neubauer, pers. comm. 2021). 

● Pine pitch canker (Fusarium circinatum), a fungus that cause swollen lesions that girdle 
branches, trunks, and exposed roots, and can cause tree mortality, could threaten 
populations, particularly those that are older. 

● Native (naturally occurring) Monterey pine trees in Santa Cruz County feature several 
morphological features including a more branching habit, open gray-green needles, and 
often angled umbos, which suggest they may be hybrids between Monterey pine and 
knobcone pine (P. attenuata), which occur in close proximity in the Swanton Area (West 
2016); genetic research is needed.  

● Monterey pine forests provide overwintering habitat for western monarch butterfly, 
though senescence of Monterey pine, pitch canker, and associated tree pruning can 
reduce suitability of trees for roosts and clustering.  

Pressures and Stressors 

Table 4-2 highlights the pressures and stressors affecting Monterey Pine Forest, which include 
the following most critical ones: 
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● Loss of remaining habitat in unprotected areas, due to development and infrastructure 
improvements. 

● Vegetation management (e.g., to reduce fire risk) that is not compatible with 
maintaining the community.  

● Fire outside of the natural regime of disturbance, including fire that is too frequent, and 
thus occurs prior to sufficient seeding being produced to replace populations of 
individuals killed by the fire.  

● Habitat degradation due to exotic plants, such as French broom and other species that 
can be promoted by the 2020 CZU Lightning fire, and can outcompete native plants 
including Monterey pine for light and soil resources, alter the structure of the plant 
communities, increase fuels and thus risk of unnatural (too-frequent) fire, and degrade 
habitat for animals.  

● Disruption of locally adapted genetic complexes and genetic erosion due to introduction 
of non-local genotypes (Rogers 2002). 

Climate Change Vulnerability Assessment 

Climate change is likely to impact Monterey Pine Forest as a result of the following:  

● Monterey pine was rated as moderately vulnerable to climate change in a statewide 
assessment of vegetation (it received a score of 3.4 on a scale of 1 – 5 in which 1 is most 
vulnerable). This assessment reflects the following factors (Thorne et al. 2016): 

o Sensitivity: Neutral sensitivity to temperature and precipitation changes, low 
sensitivity to germination agents (as heat is a germination agent for this species), 
moderate sensitivity to dispersal agents (gravity and wind), but high sensitivity to 
fire, which kills individual trees. 

o Adaptive Capacity: The species was rated as having relatively high adaptive 
capacity due primarily to its adaptation to establishing post fire, and its seed 
longevity.  

● Additional factors not considered in the statewide analysis that could increase the 
vulnerability of Monterey Pine Forest to climate change include:  

o Rarity: Monterey Pine Forest occupies a small area rendering it more vulnerable 
to environmental stochasticity (e.g., fire, disease outbreak). The small area also 
generally reduces the diversity of land facets (microtopography, geology, soils, 
etc.) that could provide refugia to climate change.  

o Effects on Fog: Monterey Pine Forest is restricted to areas along the coast in 
reach of the summer fog, and may require the moderated temperatures and/or 
increased humidity it creates such that it could be impacted if fog frequency is 
reduced. The impacts of climate change on fog incidence on the California 
Central Coast are uncertain, however (Langridge 2018). 
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The goals, objectives, actions, and priorities for the Monterey Pine Forest community element 
(Table 5-19) will help address the impacts of climate change by: 

1. Protecting habitat, which will preserve genetic diversity in remaining populations, which 
is needed to adapt to climate change, and protect potential climate refugia, such as 
cooler microclimates (e.g., north-facing slopes) and areas adjacent to current occupied 
stands where the species can migrate over to stay with their ‘climate envelope’; 

2. Restoring and enhancing habitat, to increase the area of suitable habitat, the diversity of 
habitat conditions, and the size of Monterey Pine populations, all of which can facilitate 
species persistence in the face of environmental change and stochasticity;  

3. Using active management to ameliorate the effects of anthropogenic pressures and 
stressors that are anticipated to be exacerbated by climate change (Heller and Zavaleta 
2009), including alterations to the natural fire regime, exotic plants, and vegetation 
management (e.g., clearing for fuel breaks);  

4. Increasing habitat connectivity, by protecting habitat and restoring and managing 
habitat within and adjacent to disjunct stands of Monterey Pine Forest, to increase the 
ability of the species to establish in adjacent areas;  

5. Introductions of Monterey pine into habitat that is suitable but unoccupied, to increase 
populations and reduce the potential for extirpations or extinctions due to demographic 
and environmental stochasticity; and 

6. Conducting research and long-term monitoring to increase understanding of community 
changes, population trends, and climate change impacts to inform conservation and 
management.  

Species Associated with the Conservation Element 

The following focal (F) and non-focal (NF) species are associated with this conservation 
element. Table 5-19 identifies the specific actions for this conservation element that will benefit 
each species. Table 5-2 highlights each species key ecological requirements and relationship to 
the conservation elements. 

• Monarch butterfly (Danaus plexippus) [NF] 
• mountain lion (Puma concolor) [F] 

Other Actions that Benefit this Conservation Element 

The Monterey Pine forest, along with its associated co-benefited species, will also benefit from 
actions to achieve the goals and objectives for the following additional conservation elements: 

● Maritime Chaparral/Knobcone Pine Forest: Actions conducted as part of CHAP A1 – 
A5 within suitable habitat for Monterey pine, including those maritime chaparral and 
knobcone pine forests that occur as a mosaic with the Monterey pine forest, by 
facilitating future population expansion (including as part of introductions); and 
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● Connectivity: Actions to maintain connectivity of habitat that involve protection, 
restoration, and enhancement of Monterey pine forest or as part of CONNECT-A1 
through CONNECT-A12. 
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Figure 5-17: Monterey Pine Conservation Element 



Santa Cruz County   Chapter 5 
Regional Conservation Investment Strategy Conservation Strategy 

RTC and RCD 370 December 2022 

Table 5-19: Conservation Strategy for Monterey Pine Forest 

Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
PINE-G1: 
Promote 
persistence and 
ecological 
integrity of the 
Monterey Pine 
Forests, the rare 
species it 
supports, and 
the ecological 
processes that 
sustain it. 

PINE-O1: Protect at least 
314 additional acres of 
native Monterey Pine 
Forest to achieve the 90% 
target for conservation of 
this community element 
(Table 5-3). Measure 
progress toward this 
objective based on the 
acres of habitat protected. 

PINE-A1: Protect habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses. 

Prioritize properties that can conserve relatively large, manageable 
portions of the remaining unprotected community in the RCIS Area. 
Specific priorities include: 
• Protect areas that can buffer and expand Big Basin State Park and 

Año Nuevo State Reserve. 
• Protect habitat that supports the diverse, representative 

assemblages of other native plants characteristic of the Swanton 
Floristic Province (West 2016).  

• Protect stands of Monterey pine and other trees that feature suitable 
overwintering habitat for monarch butterfly (Leong 1990, Xerces 
2017); there is one overwintering site in the Swanton Bluffs 
Subwatershed, though others may exist (Xerces 2021).  

• Protect areas that can be effectively managed using fire, including 
larger areas away from development.  

• Protect areas featuring a diverse mosaic of land facets (i.e., due to 
variable soils and/or topography) and that contain potential climate 
change refugia (e.g., cooler microclimates), to facilitate climate 
change adaptation and resilience.  

• Development 
• Working lands 
• Incompatible recreation 
• Unauthorized activities  
• Climate change 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued PINE-O2: Restore and 
enhance Monterey Pine 
Forest to promote natural 
structure and native 
species composition and 
ecosystem functions 
where they have been 
degraded or eliminated. 
Measure progress toward 
this objective based on the 
acres of habitat restored 
or enhanced. 

PINE-A2: Restore habitat that 
has been degraded by prior 
clearing (e.g., for fuel breaks), 
exotic plants, the recent fire 
and associated suppression 
efforts, recreation impacts 
(e.g., clearing and trails), and 
erosion, to promote natural 
community structure and 
species composition, and 
ecosystem functions and 
services. 

Prioritize the following areas for restoration: 
• Areas degraded by prior land uses, including agriculture, roads, fuel 

breaks, or by the CZU Lightning Complex Fire and its associated 
suppression efforts, including tree felling, where Monterey pine and 
associated species in the community are reduced or eliminated;  

• Areas degraded by invasive plants, including brooms, pampas grass, 
and dense exotic herbaceous plants, where natural community 
structure and species composition can be restored;  

• Stands of Monterey pine and associated trees that can provide 
suitable overwintering habitat for Monarch butterfly; 

• Areas that can increase populations of the rare species (focal, non-
focal, and co-benefited species);  

• Areas that are permanently protected, or where restoration actions 
will otherwise be durable (i.e., maintained); and 

• Areas that can help connect existing habitat.  

• Development 
• Working lands 
• Exotic plants 
• Altered disturbance 

regimes 
• Incompatible recreation  
• Unauthorized activities 
• Climate change  

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued Continued PINE A3: Manage fire and 

vegetation using treatments 
that mimic fire’s beneficial 
effects for fire-adapted species, 
to: 1) promote populations of 
Monterey pine including 
population regeneration; 2) 
create and maintain a mosaic 
of native plant associations of 
various successional stages and 
thus habitat conditions to 
promote diversity; and 3) 
maintain a range of 
microclimatic and other abiotic 
conditions that can add 
resiliency in the face of climate 
change.  

Prioritize fire management in areas at risk of too-frequent fire, including 
where dense fuels are accumulating following the CZU Lightning Complex 
Fire where a fire in the next 50 years could potentially preclude 
population regeneration if there is insufficient seed available to replace 
individuals killed by the fire (i.e., stands facing immaturity risk), in these 
areas, use vegetation management to reduce the risk of anthropogenic 
fire.  
Use experimental approaches to fire management to enhance habitat 
and populations while increasing understanding of the ecology of the 
system and informing future management. Specifically, test the 
effectiveness of alternative treatments (e.g., fire and manual/mechanical 
thinning) to evaluate whether they mimic the beneficial effects of fire at 
promoting fire-adapted species. 

• Altered disturbance 
regimes (Fire) 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued PINE-A4: Manage invasive 
plants and dense exotic plants 
that alter Monterey Pine Forest 
structure and species 
composition, impact native 
species populations, have the 
potential to spread following 
disturbance including fire and 
vegetation management or 
other clearing, and/or could 
promote increased fire 
frequency.  

Prioritize actions that can maintain intact natural communities by 
abating threat, or restore already degraded by exotic plants, including 
by:  
• Eradicating or control invasive eucalyptus, acacias, brooms, or other 

woody species that alter plant community structure and species 
composition, outcompete populations of rare plant species, alter 
native animal habitat (e.g., for monarch butterfly), and/or increase 
the risk of unnatural fire;  

• Controlling and preventing the spread of exotic herbaceous plants, 
that can degrade habitat and reduce rare species populations when 
abundant, and could increase fire frequency through addition of fine 
fuels; and 

• Preventing the invasion and spread of new invaders that can 
negatively impact the community and rare species populations, 
including by using Early Detection-Rapid Response. 

• Exotic Species  
• Altered disturbance 

regimes 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued PINE-A5: Manage recreation 
that tramples plants, sensitive 
habitat features, and/or 
exposes soil to erosion, and 
enhance habitat degraded by 
recreation and associated 
erosion. 

Prioritize actions that:  
• Manage recreation in public lands featuring Monterey Pine Forest 

including Big Basin State Park, to ensure it is compatible with 
protection of the sensitive community and rare species, by regulating 
access using signage, fences, trails, patrols, and associated outreach 
to recreators; and  

• Restore areas where incompatible use has removed habitat by 
denuding and/or causing erosion. 

• Incompatible recreation • Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
PINE-G2: 
Maintain and 
enhance 
connectivity of 
Monterey Pine 
Forest to 
promote 
dispersal, and 
other ecological 
processes 
including gene 
flow and 
facilitate 
migration in 
response to 
climate change. 

PINE-O4: Protect habitat 
that can connect existing 
protected habitat and 
other core habitat areas 
and promote landscape 
connectivity. Measure 
progress toward this 
objective based on the 
acres of habitat protected. 

PINE-A6: Protect Habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses. 

Prioritize land as outlined in PINE-A1 that can connect and expand 
protected Monterey Pine Forest, as well as other intact plant 
communities connecting them, including coastal prairies, maritime 
chaparral, knobcone pine, and redwood forest. Priority habitat areas to 
maintain connectivity between including the following: 
• Swanton Bluffs Subwatershed and Waddell Creek Subwatershed;  
• Waddell Creek Subwatershed and Año Nuevo Subwatershed, a 

portion of which is San Mateo County outside of the RCIS Area but 
where landscape connectivity will be essential for protecting 
Monterey Pine Forest in the region.  

• Development 
• Working lands 
• Incompatible recreation 
• Unauthorized activities  

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued PINE-O5: Restore 
degraded habitat to 
promote habitat 
connectivity and dispersal 
between remaining habitat 
areas. Measure progress 
toward this objective 
based on the acres of 
habitat restored or 
enhanced. 

PINE-A7: Restore Habitat that 
has been degraded by prior 
clearing (e.g., for fuel breaks), 
exotic plants, the recent fire 
and associated suppression 
efforts, recreation impacts 
(e.g., clearing and trails), and 
erosion, to promote natural 
community structure and 
species composition, and 
ecosystem functions and 
services. 

Prioritize areas as outlined in PINE-A2 where restoration can connect 
habitat. These may include cultivated areas flanking Waddell Creek, and 
areas of vegetation clearing as part of fire suppression in the Swanton 
Bluffs Subwatershed.  

• Development 
• Working lands 
• Altered Fire Regimes 
• Incompatible recreation  
• Unauthorized activities 
• Exotic plants 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued PINE-O6: Enhance 

connectivity within habitat 
to facilitate species 
movements. Measure 
progress toward this 
objective based on the 
acres of habitat restored 
or enhanced. 

PINE-A8: Manage fire and 
vegetation using treatments 
that mimic fire’s beneficial 
effects for fire-adapted species, 
to: 1) promote populations of 
Monterey pine including 
population regeneration; 2) 
create and maintain a mosaic 
of native plant associations of 
various successional stages and 
thus habitat conditions to 
promote diversity; and 3) 
maintain a range of 
microclimatic and other abiotic 
conditions that can add 
resiliency in the face of climate 
change. 

Prioritize areas as outlined in PINE-A3 where fire and vegetation 
management can prevent further fragmentation of Monterey Pine 
Forest, and where possible restore habitat to increase connectivity.  

• Altered Fire Regimes 
• Climate Change 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued PINE-A9: Manage invasive 
plants and dense exotic plants 
that alter Monterey Pine Forest 
structure and species 
composition, impact native 
species populations, have the 
potential to spread following 
disturbance including fire and 
vegetation management or 
other clearing, and/or could 
promote increased fire 
frequency. 

Prioritize areas as outlined in PINE-A4 where invasive plant removal can 
re-create the natural community structure and species composition of 
the Monterey Pine Forest, to promote habitat connectivity. Priorities 
include control of eucalyptus, Montrey cypress and jubata grass in Big 
Basin State Park. 

• Exotic plants 
• Climate Change 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

PINE-G3: 
Promote the 
recovery and 
long-term 
persistence of 
rare species. 

PINE-O7: Protect habitat 
occupied by, or suitable 
for, rare species that rely 
on Monterey Pine Forest. 
Measure progress toward 
this objective based on the 
acres of habitat restored 
or enhanced. 

PINE-A10: Protect Habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses. 

Prioritize properties as outlined in PINE-A1 with an emphasis on habitat 
that: 
• supports, or provides suitable habitat for, Monterey pine or monarch 

butterfly;  
• supports other focal, non-focal, and co-benefited species; 
• can protect large areas of habitat that can be effectively managed 

using fire; and 
• expand, buffer, or connect existing protected habitat, including that 

in Big Basin State Park and Año Nuevo State Reserve.  

• Development 
• Working lands 
• Incompatible recreation  
• Climate change 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species  
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued PINE-O8: Restore habitat 

to enhance population size 
and persistence of rare 
species that rely on 
Monterey Pine Forest. 
Measure progress toward 
this objective based on the 
acres of habitat restored 
or enhanced. 

PINE-A11: Restore Habitat that 
has been degraded by prior 
clearing (e.g., for fuel breaks), 
exotic plants, the recent fire 
and associated suppression 
efforts, recreation impacts 
(e.g., clearing and trails), and 
erosion, to promote natural 
community structure and 
species composition, and 
ecosystem functions and 
services. 

Prioritize restoration as outlined in PINE-A2 with an emphasis on 
restoring areas that: 
• support, or provide suitable habitat for Monterey pine and monarch 

butterfly;  
• support other focal, non-focal, and co-benefited species; 
• can be permanently protected or where restoration actions can 

otherwise be sustained. 
Priority restoration actions include: 
• Re-establishing Monterey pine stands in areas where the species was 

eliminated by anthropogenic causes (e.g., land use); 
• Enhancing overwintering habitat for monarch butterfly, by 

establishing and maintain suitable cluster trees and planting 
nectaring plants, among other treatments.  

• Development 
• Working lands 
• Incompatible recreation  
• Exotic plants 
• Altered disturbance 

regimes  
• Climate change  

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued PINE-A12: Manage fire and 
vegetation using treatments 
that mimic fire’s beneficial 
effects for fire-adapted species, 
to: 1) promote populations of 
Monterey pine including 
population regeneration; 2) 
create and maintain a mosaic 
of native plant associations of 
various successional stages and 
thus habitat conditions to 
promote diversity; and 3) 
maintain a range of 
microclimatic and other abiotic 
conditions that can add 
resiliency in the face of climate 
change. 

Prioritize fire and vegetation management as outlined PINE-A3, with an 
emphasis on:  
• areas where management can increase the areal extent, abundance, 

and population persistence of the rare species that rely on Monterey 
Pine Forest, including Monterey pine, monarch butterfly, and other 
focal, non-focal, and co-benefited species.  

• Design and implement vegetation management actions to protect 
lives and property (e.g., fuel breaks) to enhance habitat and 
populations of rare species, where possible.  

• Altered disturbance 
regimes  

• Climate change  

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued Continued PINE-A13: Manage invasive 

plants and dense exotic plants 
that alter Monterey Pine Forest 
structure and species 
composition, impact native 
species populations, have the 
potential to spread following 
disturbance including fire and 
vegetation management or 
other clearing, and/or could 
promote increased fire 
frequency. 

Prioritize invasive and exotic plant management as outlined in PINE-A4, 
with an emphasis on areas where management can increase the areal 
extent, abundance, and population persistence of the rare species that 
rely on Monterey Pine Forest, including Monterey pine, monarch 
butterfly, and other focal, non-focal, and co-benefited species.  
Specific management priorities should be determine based on a 
comprehensive assessment, that addresses effects of the recent fires, 
which can alter the distribution and abundance of exotic species, but 
priority actions are likely to include the following which occurred pre-
fire: 
• Removal of eucalyptus; and 
• Removal of pampas grass. 

• Exotic plants 
• Climate change  

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued PINE-A14: Manage recreation 
that tramples plants, sensitive 
habitat features, and/or 
exposes soil to erosion, and 
enhance habitat degraded by 
recreation and associated 
erosion. 

Prioritize recreation management as outlined in PINE-A5, with an 
emphasis on areas where management can increase the areal extent, 
abundance, and population persistence of rare species that rely on 
Monterey Pine Forest including Monterey pine, monarch butterfly, and 
other focal, non-focal, and co-benefited species. Specific management 
priorities should be determine based on a comprehensive assessment 
but may include Big Basin Redwoods State Park.  

• Incompatible recreation 
• Unauthorized activities 

• Monarch butterfly 
• Mountain lion 
• Numerous co-benefited 

species  
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued PINE-O7: Maintain or 

increase rare species 
populations to promote 
species persistence. 
Measure progress toward 
this objective based on the 
number of rare species 
populations increased or 
maintained. 

PINE-A15: Conduct species-
specific actions including 
surveys, captive 
breeding/rearing, seed banking 
and seed bulking, and other 
species-specific actions for 
Monterey pine, monarch 
butterfly, and other rare 
species, to supplement habitat 
protection, restoration, and 
management and 
enhancement actions, to 
ensure the persistence of the 
species.  

Prioritize actions based on a comprehensive assessment to identify 
management and enhancement needed to: 
• Maintain or increase the areal extent, abundance, and persistence; 

and  
• Prevent loss of populations.  
Projects that are likely to emerge as priorities based on currently 
available information include: 
• (Re-)introduce Monterey pine into areas of suitable but unoccupied 

habitat, including where the species occurred historically but was 
eliminated by lands use, fire management (e.g., clearing), or other 
anthropogenic factors.  
o Suitable areas should be determined through a habitat 

characterization and introductions should be implemented 
through experimental trials designed to evaluate effectiveness of 
introduction methods and suitability of sites. 

o All reintroductions should utilize seeds from native (rather than 
planted) trees to maintain locally adapted genetic complexes.  

• Establish ex situ seed banks for Monterey pine through collection of 
seed from native (rather than planted) trees in the natural stands, to 
ensure the maintenance of genetic diversity and support population 
recovery actions in the event of dramatic population declines that 
would cause bottlenecks and threaten persistence. 

• Monitoring for the impacts of pine pitch canker, or other diseases 
that could impact Monterey Pine population persistence and the 
structure and composition of the natural community;  

• Promoting use of suitable Monterey Pine Forests by overwintering 
monarch butterflies, including by targeting restoration to achieve 
necessary conditions of the groves (e.g., suitable cluster trees) and 
planting native plants that can provide a source of nectar for adults.  

• Development 
• Working lands 
• Exotic plants 
• Altered disturbance 

regimes 
• Incompatible recreation  
• Unauthorized activities  
• Climate change  

• Monarch butterfly 
• Numerous co-benefited 

species Numerous co-
benefited species 

Continued Continued PINE-A16: Conduct research 
and long-term monitoring to 
increase understanding of 
community changes, 
population trends, and climate 
change impacts to inform 
conservation and management.  

Prioritize projects that fill key data gaps in informing understanding of 
the conservation ecology and management of community and rare 
species including: 
• Response to fire and vegetation management; 
• Response to climate change, to inform development of climate 

adaptation strategies.  

• Development 
• Working lands 
• Exotic plants 
• Altered disturbance 

regimes 
• Incompatible recreation  
• Unauthorized activities  
• Climate change  

• Monarch butterfly 
• Numerous co-benefited 

species Numerous co-
benefited species 
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5.3.17   Oak Woodland and Forest 

 

Status and Rarity 

● Numerous sensitive plant communities  

o Shreve oak forests (Quercus parvula var. shrevei- Arbutus 
menziesii/Toxicodendron diversilobum) (71.080.03); G4, S4  

o Coast live oak woodland and forest (Quercus agrifolia) (71.060.00); G5, S4 
o Canyon live oak forest and woodland (Quercus chrysolepis) (71.050.00): G5, S5 
o Black oak forest and woodland (Quercus kelloggii) (71.000.00): G4, S4 
o Mixed oak forest and woodland (featuring Q. agrifolia, Q. kelloggii, Q. lobata, Q. 

chrysolepis, and Q. parvula var. shrevei) (71.000.00): G4, S4 
● County of Santa Cruz  

o Sensitive Habitat (all oak woodlands) 
o Special Forest (San Andreas Live Oak) 

● May be an Environmentally Sensitive Habitat Area (ESHA) within the Coastal Zone  

Detailed Descriptions 

• Pavlik et al. 1991 

• Davis et al. 2016 

• CNPS 2021 

Distribution and Range 

● 25,381 acres (8.9% of the RCIS Area) of oak woodlands and forests, which includes 
(Figure 5-18): 

o 19,055 acres (6.7% of the RCIS Area) of mapped coast live oak woodland  

o 6,326 acres (2.2% of the RCIS Area) of mapped coastal mixed hardwood  
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● Found throughout the RCIS Area in the hills and mountains at a range of elevations 

Key Ecological Elements 

● The Oak Woodland and Forest Element consists of numerous plant communities that 
are dominated (or co-dominated) by oaks (Quercus spp.), including coast live oak (Q. 
agrifolia var. agrifolia,), Shreve oak (Q. parvula var. shrevei), canyon live oak (Q. 
chrysolepis), black oak (Q. kelloggii), and valley oak (Q. lobata). These and other oaks 
hybridize readily, leading to genetic diversity in the RCIS Area.  

● Co-occurring trees, which include hardwoods such as big leaf maple (Acer 
macrophyllum), Pacific madrone (Arbutus menziesii), tanoak (Notholithocarpus 
densiflorus), and California bay (Umbellularia californica), conifers such as Pacific 
Douglas-fir (Pseudotsuga menziesii) and coast redwood (Sequoia sempervirens), with the 
latter more abundant in the more mesic sites. The understory generally supports shade- 
tolerant herbs and vines in woodlands and forests, with chaparral shrubs occurring at 
ecotones with maritime chaparral. Oak savannas are scattered in the lower-elevation 
foothills and feature grassland species between oak canopies. Understory species 
diversity in Oak Woodlands and Forests (including savannas) is high, as is the diversity 
and abundance of lichens and mosses (Davis et al. 2016)  

● Oak Woodlands and Forests occur as a mosaic with other vegetation in the RCIS Area, 
including maritime chaparral, grassland, and redwood forest. They tend to occur on 
loam soils in slopes and valley bottoms in mid-elevation areas that are moderately 
mesic; coast redwood forests occur in wetter and cooler areas, while grasslands and 
maritime chaparral inhabit drier microsites.  

● Oak Woodlands and Forests support abundant wildlife, due in part to the nutrient-rich 
acorns, complex structure, cavities, and dead standing longs which provide an important 
food source for many species including black-tailed deer (Odocoileus hemionus 
columbianus) and acorn woodpecker (Melanerpes formicivorus). Rare and other special-
status species that rely on Oak Woodlands and Forests include slender silver moss 
(Anomobryum julaceum), robust spineflower (Chorizanthe robusta var. robusta), 
woodland woollythreads (Monolopia gracilens) Santa Cruz black salamander (Aneides 
niger), Santa Cruz long-toed salamander (Ambystoma macrodactylum croceum), 
Cooper’s hawk (Accipiter cooperii), sharp-shinned hawk (Accipiter striatus), mountain 
lion (Puma concolor), and several bat species including pallid bat (Antrozous pallidus), 
and Townsend's big-eared bat (Corynorhinus townsendii townsendii).  

● Oak Woodlands and Forest species are adapted to recurring fire. The fire return interval 
in coast live oak woodlands (the dominant type for which there has been research) is 
estimated to be 30 to 100 years (CNPS 2021), though indigenous burning may have 
resulted in intervals that were every one to two years (Greenlee and Langenheim 1990). 
Large oaks are generally fire resistant and recover from crown fires by resprouting; 
smaller trees including seedlings can be killed by fire (Sugihara et al. 2006).  
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● Fire exclusion has promoted increased establishment of native conifers in oak 
woodlands, including Pacific Douglas-fir, which would be killed by more frequent fire. 
These trees and other understory fuels that accumulate between fire may increase the 
fuel load and thus the intensity, severity, and areal extent of fires, causing greater 
mortality of even larger trees than would be expected with more frequent, lower-
severity fires. The 2020 CZU Lightning Fire burned 3,053 acres (12%) of the Oak 
Woodland and Forest communities in the RCIS Area; research is needed to understand 
the long-term implications for the fire for the structure, species composition, and 
ecosystem functions of the forests.  

● Oak woodlands and savannas were historically used to graze livestock including cattle 
throughout much of the RCIS Area, with this land use continuing primarily in large 
properties in the Pajaro Hills and the North Coast.  

● Oak Woodlands and Forests provide important ecosystems functions and services in the 
RCIS Area, including maintaining habitat quality in coastal streams important for rare 
salmonids and other fish, controlling erosion, and carbon sequestration. They are also 
key to maintenance of habitat connectivity for widespread species including black-tailed 
deer and mountain lion.  

Pressures and Stressors 

Table 4-2 highlights the pressures and stressors affecting the Oak Woodlands and Forests, 
which include the following most critical ones: 

● Loss of remaining habitat, due to development, cultivated agriculture (e.g., vineyards, 
tree farms, and orchards), and other improvements including infrastructure; 

● Fire outside of the natural regime of disturbance, including fire exclusion which 
promotes establishment of native conifers, and fire that is too intense or severe and kills 
adult trees, including as a result of fire exclusion in the landscape;  

● Habitat degradation due to exotic plants, such as French broom, Monterey pine, 
eucalyptus, and other species, which outcompete native plants for light and soil 
resources, and alter the structure of the plant communities, degrading habitat for 
animals;  

● Habitat degradation due to incompatible recreation and associated erosion;  

● Habitat degradation due to incompatible grazing, which can reduce the diversity of 
native plants and limit oak recruitment;  

● Habitat degradation caused by fuel reduction projects that are not compatible with 
maintaining habitat, including those that are designed to create “park like” vegetation, 
which is less suitable for species that require understory vegetation including rare 
amphibians; and 

● Sudden oak death caused by a fungal pathogen, Phytophthora ramorum, which was 
discovered in the San Francisco Bay Area in the mid-1990s, infects 30 native California 
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woody and herbaceous species, causing lethal twig and stem cankers including in coast 
live oak, Shreve oak, and black oak, as well as tan oak (Rizzo and Garbelotto 2003).  

Climate Change Vulnerability Assessment 

Oak woodlands and forests in the Santa Cruz Mountains have “High” vulnerability to climate 
change (EcoAdapt 2021) due to the following:  

● Exposure to:  

o projected temperature increases and highly variable precipitation including 
drought, can together increase the climatic water deficit (i.e., reduce soil 
moisture) that can create drought stress for oak woodland plants, and reduce 
acorn production and seedling establishment and survivorship for oaks; 

o The timing of precipitation, which could inhibit oak seedling establishment if 
heavy rains create saturated soils;  

● Moderate sensitivity to changes including the following: 

o Narrow Habitat Specificity: while coast live oak and Shreve oak are fairly 
widespread, black oak, valley oak, and to a lesser extent, canyon live oak, occupy 
more narrow distributions within the RCIS Area; 

o Interactions with Fire: Though oaks are adapted to fire, climate-driven changes 
in fire regimes may combine with the legacy of fire exclusion to cause more 
frequent or intense fires that kill oaks and drive shifts in species composition and 
forest structure;  

o Interactions with Disease: Increases in winter rainfall, which can promote spore 
production and transmission of the pathogen that causes sudden oak death;  

o Interactions with Pests: Increased insect outbreaks, caused by non-native insects 
such as goldspotted oak borer (Agrilus auroguttatus), which has caused mortality 
of oaks linked to drought stress in southern California (Coleman and Seybold 
2008), could impact oaks if the pests expand their range northward as the 
climate warms (Venette et al. 2015);  

o Effects of non-climate stressors, including exotic plants, incompatible livestock 
grazing (which can reduce recruitment), nitrogen deposition, and development. 

● Moderate adaptive capacity, due to:  

o Habitat diversity in oak woodlands, which create a range of microclimates that 
can be suitable for native animals and understory plants;  

o Long Life Span of oak trees, which may increase their resistance to changing 
conditions, particularly as adult trees are more resistant to fire, drought, and 
other climate-related stressors; and  
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o Effective restoration and management strategies available to address non-
climate stressors impacting oaks woodlands and forests, including conservation 
grazing, prescribed fire, and active revegetation.  

Overall, canyon live oak and black oak are anticipated to experience dramatic declines in 
their areal extent within the RCIS Area by mid-century, while coast live oak and valley 
oak woodlands are anticipated to increase (EcoAdapt 2021). 

The goals, objectives, actions, and priorities for the Oak Woodland and Forest (Table 5-20) 
will help address the impacts of climate change by: 

1. Protecting habitat, with an emphasis on areas that can connect and buffer existing 
protected areas and that feature cooler microsites and other areas where the future 
climate is anticipated to be conductive to persistence of the communities and the 
species they support; 

2. Restoring and enhancing habitat, to increase the area of suitable habitat, the diversity of 
habitat conditions, and the size of species populations, all of which can facilitate species 
persistence in the face of environmental change and stochasticity;  

3. Using active management to ameliorate the effects of anthropogenic pressures and 
stressors that are anticipated to be exacerbated by climate change (Heller and Zavaleta 
2009), including alterations to the natural fire regime, exotic plants, and recreation, as 
well as emergent diseases and pests; and 

4. Increasing habitat connectivity, by protecting habitat and restoring and managing 
habitat, to facilitate the movement of species and ecological processes (e.g., gene flow) 
through the landscape, to maintain diversity and promote resiliency;  

5. Introducing rare species into suitable but unoccupied habitat, to increase populations 
and reduce the potential for extirpations or extinctions; and 

6. Conducting research and long-term monitoring to increase understanding of community 
changes, population trends, and climate change impacts to inform conservation and 
management.  

Species Associated with the Conservation Element 

The following focal (F) and non-focal (NF) species are associated with this conservation 
element. Table 5-20 identifies the specific actions for this conservation element that will benefit 
each species. Table 5-2 highlights each species key ecological requirements and relationship to 
the conservation elements. 

• White-rayed pentachaeta (Pentachaeta bellidiflora) [NF] 

• robust spineflower (Chorizanthe robusta var. robusta) [NF] 

• Monterey spineflower (Chorizanthe pungens var. pungens) [NF] 

• California red-legged frog (Rana draytonii) [NF] 
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• California tiger salamander (Ambystoma californiense) [NF] 

• Santa Cruz long-toed salamander (Ambystoma macrodactylum croceum) [F] 

• Southwestern pond turtle (Actinemys pallida) 

• Golden eagle (Aquila chrysaetos) [NF] 

• White-tailed kite (Elanus leucurus) [NF] 

• ringed-tailed cat (Bassariscus astutus) [NF] 

• mountain lion (Puma concolor) [F] 

Other Actions that Benefit this Conservation Element 

The Oak Woodland and Forest, along with their associated focal, non-focal, and co-benefited 
species, will also benefit from actions to achieve the goals and objectives for the following: 

● Redwood and Douglas-Fir Forests: Actions conducted as part of REDWOOD-A1 
through REDWOOD-A26, as the forest communities occur as a mosaic and may 
experience transitions in response to climate change; 

● Ponds, Lakes, and Reservoirs: Actions to protect, restore, and enhance upland habitat 
for landscape connectivity conducted as part of PLR-A14 through PLR-A18; 

● Connectivity: Actions to maintain connectivity of habitat that involve protection, 
restoration, and enhancement of Oak Woodland and Forests as part of CONNECT-A1 
through CONNECT-A12; and 

● Working Lands: Actions to protect and manage working lands conducted as part of as 
part of WORKING-A1 through WORKING-A6 where they occur in Oak Woodlands and 
Forests, which provide rangelands and occur within timber harvest areas.  
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Figure 5-18: Oak Woodlands and Forests Conservation Element 
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Table 5-20: Conservation Strategy for Oak Woodlands and Forests 

Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
OAK-G1: 
Promote 
persistence and 
ecological 
integrity of the 
Oak Woodland 
and Forest 
communities, 
the rare species 
they support, 
and the 
ecological 
processes that 
sustain them. 

OAK-O1: Protect at least 
11,878 additional acres of 
oak woodland forest, 
including 8,813 acres in 
areas of coast live oak 
woodland and 3,065 acres 
in coastal mixed hardwood 
forest, to achieve the 75% 
target for conservation of 
this community element 
(Table 5-3). Measure 
progress toward this 
objective based on the 
acres of habitat protected.  

OAK-A1: Protect habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses. 

Prioritize properties that can collectively conserve large, relatively intact 
forests of each of the main types in the RCIS Area, and that feature a 
range of micro- and meso-climatic conditions and land facets to support 
the diversity of associations and the species they support. Specific 
priorities include: 
• Protect habitat that supports rare, locally unique, and special-status 

species that inhabit oak woodlands and forests, include slender 
silver moss (Anomobryum julaceum), robust spineflower 
(Chorizanthe robusta var. robusta), woodland woollythreads 
(Monolopia gracilens) Santa Cruz black salamander (Aneides niger), 
Santa Cruz long-toed salamander (Ambystoma macrodactylum 
croceum), Cooper’s hawk (Accipiter cooperii), sharp-shinned hawk 
(Accipiter striatus), and mountain lion (Puma concolor); 

• Protect areas of Shreve oak woodland and forest, which are 
restricted to the Santa Cruz and Santa Lucia range mountains; 

• Protect the remaining intact “San Andreas Oak Woodlands”, which 
are unique coast live oak woodlands found on sandy soils in the 
western Pajaro Valley Area, with an emphasis on remaining 
undeveloped land around Ellicott Slough National Wildlife Refuge 
and the Watsonville Slough Ecological Reserve; 

• Protect areas that can be effectively managed to address altered fire 
regimes and other stressors, including larger areas away from 
development;  

• Protect areas featuring a diverse mosaic of land facets (i.e., due to 
variable soils and/or topography) and that contain potential climate 
change refugia (e.g., cooler microclimates), to facilitate climate 
change adaptation and resilience; and 

• Protect areas that provide additional co-benefits for water 
supply/quality, including streams.  

• Development 
• Working lands 
• Incompatible recreation 
• Unauthorized activities 
• Climate change 

• White-rayed 
pentachaeta 

• Robust spineflower 
• Monterey spineflower 
• California red-legged 

frog 
• California tiger 

salamander 
• Santa Cruz long-toed 

salamander 
• Southwestern pond 

turtle 
• Golden eagle 
• White-tailed kite 
• Ring-tailed cat 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued OAK-O9: Safeguard rock 

outcroppings to promote 
persistence of rare 
bryophytes and lichens as 
well as animals that use 
the important habitat 
features. Measure 
progress toward this 
objective based on the 
acres of habitat protected.  

OAK-A16: Manage rock 
outcroppings to prevent 
factors that degrade their 
habitat values.  

Prioritize actions that protect the condition of rock outcroppings 
(including limestone, sandstone, and granite) that provide native plant 
and animal habitat and occur within Oak Woodland and Forest and 
adjacent communities, including rock outcroppings in Castle Rock State 
Park. Priority actions can include: 
• Manage recreation and other human activities to prevent removal of 

epiphytes including mosses, liverworts, and lichens, as well as 
epiphytes (e.g., ferns) that grow on rocks, and that disrupt natural 
behaviors of animals, including bat roosting; and 

• Manage fire to prevent severe fires from impacting rock outcrops, 
which naturally have lower fuels but can experience more intense 
and destructive fire if fuels accumulate due to fire exclusion.  

• Incompatible recreation 
• Unauthorized activities 
• Altered disturbance 

regimes 
• Climate Change 

• Ring-tailed cat 
• Golden eagle  
• Numerous co-benefited 

species  
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5.3.18   Redwood and Douglas-Fir Forest 

 

Status and Rarity 

• Several sensitive plant communities (associations) in the Redwood Forest and Woodland 
Alliance, including the following:  

o Sequoia sempervirens – Acer macrophyllum – Umbellularia californica 
(86.100.14): G3, S3 

o Sequoia sempervirens – Arbutus menziesii / Vaccinium ovatum (86.100.15): G3, 
S3 

o Sequoia sempervirens – Notholithocarpus densiflorus / Vaccinium ovatum 
(86.100.16): G3, S3 

o Sequoia sempervirens – Pseudotsuga menziesii – Arbutus menziesii (86.100.10): 
G3, S3 

o Sequoia sempervirens – Pseudotsuga menziesii – Notholithocarpus densiflorus 
(86.100.31) 

o Sequoia sempervirens – Pseudotsuga menziesii – Umbellularia californica 
(86.100.20) 

o Sequoia sempervirens – Pseudotsuga menziesii / Vaccinium ovatum (86.100.12) 
o Sequoia sempervirens – Umbellularia californica (86.100.21): G3, S3 
o Sequoia sempervirens / (Pteridium aquilinum) – Woodwardia fimbriata 

(86.100.02): G3, S3 
o Sequoia sempervirens / Oxalis oregana (86.100.13) 
o Sequoia sempervirens / Polystichum munitum (86.100.25) 
o Sequoia sempervirens / Pteridium aquilinum (86.100.24) 
o Sequoia sempervirens / Pteridium aquilinum – Trillium ovatum (86.100.03) 

● May be an Environmentally Sensitive Habitat Area (ESHA) within the Coastal Zone  
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Detailed Descriptions 

• Noss 2000 

• Mooney and Dawson 2016 

• CNPS 2021 

Distribution and Range 

● 141,667 acres (49.7% of the RCIS Area) of coast redwood and Pacific Douglas-fir forest, 
which includes (Figure 5-19): 

o 122,791 acres (43.0% of the RCIS Area) of redwood forest 

o 11,993 acres (4.2% of the RCIS Area) of redwood-Douglas-fir forest 

o 6,883 acres (2.4% of the RCIS Area) of Pacific Douglas-fir forest 

Approximate 10,306 acres of these forests are old-growth forest or older-second-
growth forests. 

● Predominant natural community in the mountainous terrain of the RCIS Area, and found 
throughout the mountains of the RCIS Area  

Key Ecological Elements 

• Redwood and Douglas-fir forests are found on the western slopes of the Coast Range 
Mountains between southern Monterey County and southern Oregon in areas within 
reach of the summer fog (marine layer), which provides an important source of 
moisture (Dawson 1998).  

• The forests are often dominated by coast redwood (Sequoia sempervirens) and feature 
scattered Douglas-fir, which dominate some stands; common hardwoods including 
Pacific madrone (Arbutus menziesii), California bay (Umbellularia californica), and tan 
oak (Notholithocarpus densiflorus). The understory features shade-tolerant plants 
including herbs like redwood sorrel (Oxalis oregana), ferns such as sword fern 
(Polystichum munitum) and bracken fern (Pteridium aquilinum var. pubescens) and 
some shrubs including shrubs like evergreen huckleberry (Vaccinium ovatum). Redwood 
canopies feature a diverse assemblage of epiphytes (Williams and Sillett 2007). Rock 
outcroppings within and adjacent to the forests, including limestone outcrops, support 
diverse assemblages of native bryophytes and lichens including rare species such as tear 
drop moss (Dacryophyllum falcifolium), minute pocket moss (Fissidens pauperculus), 
Toren’s grimmia (Grimmia torenii), and vaginulate grimmia (Grimmia vaginulata).  

• The fauna of the forest is diverse and includes many invertebrates, including Pacific 
banana slug (Ariolimax columbianus), as well as vertebrates, though many are cryptic 
such as the rare Santa Cruz black salamander (Aneides flavipunctatus niger) and marbled 
murrelet (Brachyramphus marmoratus). Rare invertebrates include the Strohbeen’s 
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o Long Life Span of coast redwoods, the keystone species within the forest which 
creates the microclimatic conditions (i.e., cool, moist forest) to which many 
other species are adapted. The long life span and low rate of sexual reproduction 
of coast redwood could also reduce the pace of genetic shifts towards traits 
adapted to the new climate (Fernandez al. 2015); and  

o Adaptation to disturbance, including fire and floods, from which coast redwood 
can resprout and grow rapidly. 

Overall, Redwood forests are projected to contract their range within the RCIS Area and 
broader Santa Cruz Mountains under the warmer temperature and normal precipitation 
scenario for the region (Fernandez et al. 2015). 

The goals, objectives, actions, and priorities for the Redwood and Douglas-Fir Forest (Table 
5-21) will help address the impacts of climate change by: 

1. Protecting habitat, including remaining old-growth forests and older second growth 
forests, with an emphasis on areas that can connect and buffer existing protected areas 
and that feature cooler microsites and other areas (i.e., climate refugia) where the 
future climate is anticipated to be conductive to persistence of the communities and the 
species they support; 

2. Restoring and enhancing habitat, to accelerate achievement of late-seral structure and 
species composition to support species adapted to old-growth forests, to increase the 
area of suitable habitat, the diversity of habitat conditions, and the size of species 
populations, all of which can facilitate species persistence in the face of environmental 
change and stochasticity;  

3. Using active management to ameliorate the effects of anthropogenic pressures and 
stressors that are anticipated to be exacerbated by climate change (Heller and Zavaleta 
2009), including alterations to the natural fire regime, exotic plants, and recreation;  

4. Increasing habitat connectivity, by protecting habitat and restoring and managing 
habitat, to facilitate the movement of species and ecological processes (e.g., gene flow) 
through the landscape, to maintain diversity and promote resiliency;  

5. Introducing of rare species into habitat that is suitable but unoccupied, to increase 
populations and reduce the potential for extirpations or extinctions due to demographic 
and environmental stochasticity; and 

6. Conducting research and long-term monitoring to increase understanding of community 
changes, population trends, and climate change impacts to inform conservation and 
management.  

Species Associated with the Conservation Element 

The following focal (F) and non-focal (NF) species are associated with this conservation 
element. Table 5-21 identifies the specific actions for this conservation element that will benefit 
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each species. Table 5-2 highlights each species key ecological requirements and relationship to 
the conservation elements. 

• Monarch butterfly (Danaus plexippus) [NF] 
• coho salmon (Oncorhynchus kisutch) [F] 
• steelhead trout (Oncorhynchus mykiss): CCC and SCC DPSs (NF]  
• Foothill yellow-legged frog (Rana boylii) [NF] 
• California red-legged frog (Rana draytonii) [NF] 
• Southwestern pond turtle (Actinemys pallida) 
• marbled murrelet (Brachyramphus marmoratus) [F] 
• ringed-tailed cat (Bassariscus astutus) [NF] 
• mountain lion (Puma concolor) [F] 

Other Actions that Benefit this Conservation Element 

The Redwood and Douglas-Fir Forest communities, along with their associated focal, non-focal, 
and co-benefited species, will also benefit from actions to achieve the goals and objectives for 
the following: 

• Riparian and Riverine: Actions that protect, restore, or enhance riparian communities 
as part of the Riparian and Riverine community element, as redwood and Douglas-fir 
forests line much of the streams in the RCIS Area; 

• Oak Woodland/Forest: Actions conducted as part of OAK-A1 through OAK-A16 to 
protect, restore, or enhance Oak Woodlands and Forests, which occur as a mosaic with 
Redwood and Douglas-Fir Forests throughout much of the RCIS Area;  

• Working Lands: Actions that protect, restore, and enhance working forests, which are 
redwood and Douglas-fir forests, as part of WORKING-A1 through WORKING-A6; 

• Connectivity: Actions to maintain connectivity of habitat that involve protection, 
restoration, and enhancement of Redwood and Douglas-Fir Forest communities as part 
of CONNECT-A1 through CONNECT-A12. 
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Figure 5-19: Redwood and Douglas-Fir Forest Conservation Element 
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Table 5-21: Conservation Strategy for Redwood and Douglas-Fir Forest 

Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
REDWOOD-G1: 
Promote 
persistence and 
ecological 
integrity of the 
Redwood and 
Douglas-Fir 
Forests, the rare 
species they 
support, and the 
ecological 
processes that 
sustain them. 

REDWOOD-O1: Protect at 
least 14,060 additional 
acres of redwood and 
Douglas-fir forest, 
including at least 13,156 
acres of mapped redwood 
forest, 65 acres of 
Redwood- Douglas-Fir 
forest, and 840 acres of 
Douglas-Fir forest, to 
achieve the 75% target for 
conservation of this 
element, and 2,102 
additional acres of old-
growth and older-second-
growth forests to achieve 
the 90% protection target 
for older forests (Table 
5-3). Measure progress 
toward this objective 
based on the acres of 
habitat protected. 

REDWOOD-A1: Protect habitat 
through fee title acquisition or 
conservation easements to 
permanently protect habitat 
from conversion and other 
degradative land uses. [This 
action is consistent with and 
can complement efforts to 
maintain or enhance policies, 
incentives, and other programs 
to support timber production 
and prevent forest conversion.] 

Prioritize properties that can collectively conserve large, relatively 
intact forests in the RCIS Area that feature old-growth forests, a range 
of seral conditions (time since harvest or fire), with an emphasis on 
older forests, and a range of micro- and meso- climatic conditions to 
support the diversity of associations and the species they support. 
Specific priorities include lands that can protect: 
• Remaining old-growth forests, which provide important nesting 

habitat for marbled murrelet and assemblages of other plants and 
animals that require late-seral conditions;  

• Older second-growth forests, particularly where they adjoin and 
can buffer old growth forests;  

• Habitat supporting additional rare and locally unique species that 
inhabit these forest communities, such as tear drop moss 
(Dacryophyllum falcifolium), Santa Cruz manzanita (Arctostaphylos 
andersonii), black salamander, Vaux’s swift (Chaetura vauxi), and 
Townsend’s big-eared bat (Corynorhinus townsendii townsendii); 

• The range of redwood forest associations in the RCIS Area, which 
reflect the various geology, soils, and disturbance histories, and 
support different assemblages of plants and animals;  

• Protect important streams and riparian areas, including coho 
salmon streams;  

• Protect areas that can be effectively managed to address altered 
fire regimes and other stressors, including larger areas away from 
development;  

• Protect areas featuring a diverse mosaic of land facets (i.e., due to 
variable soils and/or topography) and that contain potential 
climate change refugia (e.g., steep canyons, north-facing slopes, 
and other areas with cooler microclimates), to facilitate climate 
change adaptation and resilience; and 

• Protect areas that provide additional co-benefits for water 
supply/quality, including streams  

• Development 
• Working lands 
• Incompatible recreation  
• Climate change 

• Monarch butterfly 
• Coho salmon 
• Steelhead 
• California red-legged frog 
• Foothill yellow-legged frog 
• Southwestern pond turtle 
• Marbled murrelet 
• Mountain lion 
• Numerous co-benefited 

species 
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Goal Objective Action Priorities Pressures Addressed 
Species  

Potentially Benefited 
Continued REDWOOD-O2: Restore or 

enhance Redwood and 
Douglas-Fir Forests to 
promote the natural 
structure, native species 
composition, and 
ecosystem functions 
where they have been 
degraded or eliminated. 
Measure progress toward 
this objective based on the 
acres of habitat restored 
or enhanced. 

REDWOOD-A2: Restore habitat 
that has been degraded by 
prior land uses, exotic plants, 
altered fire regimes, recreation 
impacts (e.g., extensive or 
eroded trails), and erosion, to 
promote natural community 
structure and species 
composition, and ecosystem 
functions and services. 

Prioritize the following areas for restoration: 
• Areas degraded by prior land uses, including disused agricultural 

areas (e.g., vineyards, orchards, tree farms, cannabis cultivation 
areas, etc.), and intensive timber harvest areas (e.g., unneeded 
roads, landings);  

• Areas within priority recovery watersheds for coho salmon and 
steelhead, and areas that can otherwise restore or enhance 
riparian and riverine habitat including important linkages;  

• Areas degraded by invasive plants, including eucalyptus, acacias, 
and brooms, where natural community structure and species 
composition can be restored;  

• Areas that can increase populations of the rare species (focal, non-
focal, and co-benefited species);  

• Areas that are permanently protected, or where restoration 
actions will otherwise be durable (i.e., maintained); and 

• Areas that can help connect existing habitat.  

• Development 
• Working lands 
• Incompatible recreation  
• Exotic plants 
• Altered disturbance 

regimes  
• Climate change  

• Monarch butterfly 
• Coho salmon 
• Steelhead 
• California red-legged frog 
• Foothill yellow-legged frog 
• Southwestern pond turtle 
• Marbled murrelet 
• Mountain lion 
• Numerous co-benefited 

species 

Continued Continued REDWOOD-A3: Restore late-
seral conditions to areas of 
prior harvest and other 
disturbance, to recreate the 
community structure, species 
composition, and microclimate 
required by many species 
including large, multi-age 
stands featuring large trees, 
snags, and other trees 
important for native animals, 
and woody debris on the forest 
floor. 

Prioritize the following areas for restoration of late-seral conditions: 
• Areas near existing old growth and that can buffer, expand, and 

connect older forests; 
• Areas that can buffer, expand, and connect habitat for species 

adapted to old-growth forests and older forests, including marbled 
murrelet; and 

• Areas featuring existing forest structure and microsite conditions 
conducive to facilitating late-seral conditions. 

Treatments can include variable-density thinning, strategic crown 
injury to increase structural complexity, and reintroduction of low-to 
moderate-intensity fire through prescribed burns. (Restoration 
projects that generate large woody debris can be used to enhance 
adjacent streams as part of the Riparian and Riverine and Bar-Built 
Estuary conservation elements). 

• Working lands 
• Altered disturbance 

regimes  
• Climate change  

• Monarch butterfly 
• Coho salmon 
• Steelhead 
• California red-legged frog 
• Foothill yellow-legged frog 
• Southwestern pond turtle 
• Marbled murrelet 
• Mountain lion 
• Numerous co-benefited 

species 
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Key Ecological Elements 

Section 2.2.3 summarizes the working lands in the RCIS Area. The following briefly highlights 
the substantial ecological value of working lands for native species when managed with 
sustainable practices.  

● Working lands for crop production, livestock grazing, and timber production depend 
upon, and can be managed to promote, healthy soil, pollinators, water supply, and a 
stable climate. Working with landowners and land managers to protect and improve 
the provisioning of ecosystem services and ecological functions should be a priority 
for conservation (Schmidt et al. 2015). 

● Redwood forests in the RCIS Area that are harvested to produce timber products 
provide extensive habitat important for wide-ranging species, including mountain 
lion. These forests can be harvested using techniques that can also promote 
biodiversity conservation by: 1) protecting and buffering remaining old-growth 
stands and other sensitive habitats, including streams and riparian corridors; 2) 
retaining important trees for native animals, and 3) promoting late-seral forest 
conditions characterized by fewer, more widely spaced trees (O’Hara et al. 2010, 
Plummer et al. 2012). 

● In the absence of large native herbivores, appropriate grazing of cattle, sheep, and 
goats is a valuable management tool in grasslands, where it can reduce invasive 
plant dominance, and wildfire fuel loads and thus promote populations of native 
plants and animals (Jackson and Bartolome 2007). Rangelands on the North Coast 
and in the Pajaro Valley region feature human-created ponds that support pond-
breeding species, and provide extensive adjacent upland habitat suitable for these 
species as well as many native animals that require grassland habitat, such as 
raptors. 

● Some cultivated areas also provide foraging habitat for species, such as tricolored 
blackbird and Swainson’s hawk. Additionally, some farms feature hedgerows of trees 
and shrubs that provide cover, food (e.g., fruit, pollen), or other resources, and may 
help promote animal movement through fragmented landscapes (Davies and Pullin 
2007). Depending on location and management, agricultural lands can provide 
critical movement corridors for wildlife between adjacent natural communities and 
open spaces. 

Pressures and Stressors 

Table 4-2 highlights the pressures and stressors affecting sustainable working lands, which 
include the following most critical ones: 

● Conversion of working lands to development, which also fragments remaining lands that 
presents challenges for operations (e.g., crop production adjacent to sensitive 
receptors).  
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● Invasive species including yellow starthistle, gypsy moth, Asian longhorn beetle, light 
brown apple moth, giant reed (Arundo donax), which reduce the economic productivity 
of rangelands (Duncan et al. 2004) and farmland (Sumner et al. 2006). 

● Fire exclusion to prevent loss of timber, which can increase fuel loads and lead to 
catastrophic (large, intense, and severe) wildfires that are outside of the natural 
disturbance regime to which species have adapted.  

In addition, certain working lands practices can be incompatible with the conservation of 
biodiversity, including:  

● Incompatible activities in cultivated landscapes, such as water use, tilling, pest 
control, use of plastics, clearing of riparian vegetation, erecting high fences, and use 
of bait stations;  

● Incompatible activities on working landscapes that can degrade water quality, such 
as soil disturbance and erosion, overapplication or improper use of nutrients and 
pesticides, and poor manure management.  

● Fire exclusion to prevent loss of timber which, in the absence of active management, 
can promote type conversion of forest communities, increase fuel loads, and lead to 
catastrophic (large, intense, and severe) wildfires that are outside of the natural 
disturbance regime to which species have adapted.  

● Measures implemented to reduce risk to food safety resulting from evidence of 
animal activity in or near cultivated lands, including vegetation clearing, extensive 
fencing, bait stations, and rodenticide use, which reduce, degrade, and fragment 
habitat and affect animal populations (Jakes et al. 2005; Quinn et al. 2019). 

● Depredation due to livestock predation by mountain lion.  
Complex external social, regulatory, and economic drivers can limit the ability of working lands 
to be managed compatibly with conservation of biodiversity. These include the following:  

● Barriers encountered by land owners and managers during planning or 
implementing conservation projects such as conflicting guidance and requirements 
from different agencies, and challenges navigating the permitting process.  

● Concern from land owners and managers that involvement from management 
agencies, regulatory processes, and/or permit requirements will be overly 
burdensome, or otherwise add complexity to running an already complex business. 

● Insufficient funds, labor, or other resources needed to implement and/or maintain 
conservation projects. 

● Concern about the monitoring, reporting, maintenance, or other requirements 
associated with some grant funding for conservation projects. 

● Loss of productivity and profitability including that resulting from taking land out of 
production. 

These externalities should be considered and addressed where possible to improve the 
feasibility of implementation. 
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Climate Change Vulnerability Assessment 

● As the future climate of the region is projected to be generally drier, with higher 
frequency of drought, less groundwater recharge, and increased climatic water 
deficit, there will be an increase in the demand for irrigation water (County of Santa 
Cruz 2019a). 

● Low-elevation coastal cultivated lands are vulnerable to sea level rise, which can 
cause loss of land and saltwater intrusion to groundwater (CDFW 2016).  

● Working forests and rangelands in the RCIS Area are moderately vulnerable to 
climate change (EcoAdapt 2021), as described in the conservation strategies for 
Redwood and Douglas-Fir Forests (Section 5.3.18) and Grasslands (Section 5.3.12).  

● Climate change may impact working forests indirectly by altering the fire regime to 
which trees and other species are adapted, as was seen in the high severity/high 
intensity of the CZU Lightning Complex Fire in August 2020 (SCMBC 2020).  

The goals, objectives, actions, and priorities for working lands (Table 5-26) will help address the 
impacts of climate change by: 

1. Protecting working lands from conversion to other more intensive uses, to conserve the 
habitat they support including grasslands, forests, and aquatic systems; 

2. Enhancing management of forests, rangelands, and cultivated lands to reduce the 
pressures and stressors that impact the habitat they support, and promote their 
economic viability, including by controlling invasive species, enhancing riparian buffers, 
enhancing pollinator habitat, and increasing water use efficiency to reduce water use;  

3. Partnering with working land managers, to promote water conservation measures and 
acquiring water rights, where appropriate, to support aquatic systems and species; 

4. Using economic incentives such as assisting with permitting processes to enhance 
management of working lands to promote biodiversity and natural resources; and 

5. Monitoring working forests, rangelands, and cultivated areas to plan for and adapt to 
climate change.  
 

Species Associated with the Conservation Element 

All of the RCIS focal and non-focal species (which are listed below) can benefit from the goals, 
objectives, actions, and priorities for the Working Lands conservation element; the magnitude 
of the benefit will depend on the specific action, including its location, and the co-occurring 
species’ life history. 

Letter designations are used to indicate species that are anticipated to benefit from 
conservation actions associated with the following types of working lands: 

• Cultivated lands (C); 

• Rangeland (R ), including conservation grazing practices; and 
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5.4   Consistency with Other Plans and Strategies 

The RCIS was developed in consideration of existing recovery plans and habitat conservation 
plans in the RCIS Area (Section 2.3) and was designed to complement the RCISs developed for 
the two adjoining counties.  

5.4.1   Recovery Plans 

The RCIS is consistent with, and can help implement the recovery plans for species in the RCIS 
Area as outlined in Table 5-27.  

5.4.2   Natural Community Conservation Plans and Habitat Conservation Plans 

The RCIS is consistent with and can complement the habitat conservation plans the RCIS Area 
as outlined in Table 5-28. There are no natural community conservation plans in the RCIS Area. 
The RCIS can help complement the efforts of the Santa Clara Valley Habitat Plan, which is the 
adopted regional HCP/NCCP in adjacent Santa Clara County (ICF 2012). 

5.4.3   Complementarity with other RCISs 

In addition, the RCIS complements the adjoining RCISs prepared for Santa Clara and Monterey 
counties to promote regional conservation by: 

• Providing conservation strategies that will protect, restore, and enhance the rare as well 
as widespread natural communities, many of which will also be protected through 
conservation actions for focal species’ habitat and other conservation elements in the 
adjoining RCIS. Community-based strategies in this RCIS will complement the other RCIS 
by providing strategies for:  

o Riparian and Riverine systems and Bar-Built Estuaries, which together will 
promote diverse assemblages of special-status animals identified as focal or non-
focal species in the Santa Clara and/or Monterey RCISs, including steelhead (SCC 
and CCC DPSs), tidewater goby, and California red-legged frog; 

o Ponds, Lakes, and Reservoirs, as well as Freshwater Wetlands, which will 
similarly help support strategies for California red-legged frog and California tiger 
salamander, which are focal species in both adjoining RCISs;  

o Monterey pine forest, which is also address in the Monterey County RCIS. 
Collectively, the two RCISs promote protection of two of the four native 
populations of this narrowly endemic species and the sensitive native plant 
communities that it dominates;  

• Developing conservation strategies for focal species that are also addressed in the 
adjoining RCISs, including: 
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o Santa Cruz long-toed salamander, which is a focal species in the Monterey RCIS, 
to provide for a comprehensive strategy for this species endemic to the two 
counties; 

o mountain lion, which is a focal species in both adjoining RCISs, and which can 
benefit from the collective strategies to sustain this important wide-ranging, top 
predator; 

o Southwestern pond turtle, which is addressed as a non-focal species in the Santa 
Clara RCIS. 

• Featuring a conservation strategy for bat habitat, which can complement the strategy in 
the Monterey RCIS for pallid bat;  

• Including conservation strategies for connectivity, which will help address regional 
landscape linkages between the two counties, including the Santa Cruz Mountains to 
Diablo linkage through Coyote Valley and through the Upper Pajaro River, which is 
addressed in the Santa Clara RCIS, and the Santa Cruz Mountains to Gabilan Linkage, 
which is addressed in the RCISs for both adjoining counties; 

• Providing a conservation strategy for working lands, to maintain land used for 
agriculture including cultivation, grazing, and timber harvest, which are also addressed 
in the RCISs for Santa Clara (all three) and Monterey (grazing and cultivated agriculture) 
counties; 
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Table 5-27: Consistency of the RCIS strategies with Recovery Plans 

Species Recovery Plan  Assessment of Consistency 
Multiple Species 

Ben Lomond 
spineflower, Ben 
Lomond wallflower, 
Scotts Valley 
spineflower, Scotts 
Valley polygonum, 
Mount Hermon June 
beetle, Zayante band-
winged grasshopper, 
Ohlone tiger beetle 

Recovery Plan for Insect and 
Plant Taxa from the Santa Cruz 
Mountains in California (USFWS 
1998d) 

• Zayante band-winged grasshopper is a focal species; all others 
are non-focal species. 

• Strategies for grasslands address Scotts Valley spineflower, 
Scotts Valley polygonum, and Ohlone tiger beetle; strategies for 
sandhills address the other species covered by the recovery plan. 

• Actions in both strategies include the following recovery actions: 
protect additional habitat, restore habitat, and manage habitat 
to address exotic plants, fire (and succession), erosion, 
recreation; and conduct species-specific population 
management actions, where needed, to maintain or increase 
population persistence.  

Plants 

marsh sandwort Recovery Plan for Marsh 
Sandwort (Arenaria paludicola) 
and Gambel’s Watercress 
(Rorippa gambelii) (USFWS 
1998b, 2019a) 

The RCIS Area is within the historic range of this species, though all 
known natural populations have been extirpated and an 
experimental population established in the early 2010s did not 
persist. The Freshwater Wetland conservation strategy contains 
actions consistent with the recovery plan including protection, 
restoration, enhancement, and management of freshwater wetlands 
suitable for the species, and rare plant introductions into suitable 
habitat.  
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Species Recovery Plan  Assessment of Consistency 

Monterey spineflower Seven Coastal Plants and the 
Myrtle’s Silverspot Butterfly 
Recovery Plan 
(USFWS 1998c, 2019b) 

• Monterey spineflower is a non-focal species. 
• Monterey spineflower can benefit from the conservation 

strategies for Maritime Chaparral and Knobcone Pine Forest; 
Oak Woodland and Forest; and Beaches, Dunes, and Rocky 
Shores. These strategies incorporate the following actions in the 
recovery plan: habitat protection, restoration, vegetation 
management, exotic pant management, and recreation 
management.  

Robust spineflower Recovery Plan for Chorizanthe 
robusta var. robusta (Robust 
Spineflower) (USFWS 2004a) 

• Robust spineflower is a non-focal species. 
• Robust spineflower can benefit from the conservation. Strategies 

for Maritime Chaparral and Knobcone Pine Forest; Oak 
Woodland and Forest; and Beaches, Dunes, and Rocky Shores. 
These strategies incorporate the following recovery actions: 
protect existing habitat, manage habitat, conduct management-
oriented research, and establish new populations.  

Santa Cruz cypress Recovery Plan for the Santa 
Cruz Cypress (Cupressus 
[Hesperocyparis] abramsiana) 
(USFWS 1998e) 

• Santa Cruz cypress is a non-focal species. 
• Santa Cruz cypress forest is a conservation element.  
• Actions for Santa Cruz cypress forest include the following 

recovery actions: protect additional habitat, restore habitat, 
manage habitat to address exotic plants, fire (and succession), 
erosion, recreation, and conduct species-specific population 
management actions (e.g., seed banking) to maintain or increase 
population persistence that include many outstanding actions 
identified in the recovery plan.  
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Species Recovery Plan  Assessment of Consistency 

White-rayed 
pentachaeta 

Recovery Plan for Serpentine 
Soil Species of the San 
Francisco Bay Area 
(USFWS 1998f) 

• White-rayed pentachaeta is a non-focal species. 
• The Santa Cruz cypress, Grassland, and Oak Woodland and 

Forest conservation elements include habitat protection, 
restoration, and management actions that can benefit the 
species, including for the Eagle Rock area where white-rayed 
pentachaeta previously occurred. 

• Action Cypress A-6 includes species-specific population actions 
for white-rayed pentachaeta that are consistent with the 
recovery plan goals and objectives 

Fish  

Central California Coast 
steelhead 

Final Coastal Multispecies 
Recovery Plan (NMFS 2016b) 

• CCC Steelhead is a non-focal species.  
• Conservation strategies for Coho Salmon, Riparian and Riverine, 

and Bar-Built Estuaries, were developed to implement recovery 
actions, including improving stream habitat complexity, reducing 
input of fine sediments, improving instream flows, removing 
passage barriers, and restoring habitat in BBEs. Four additional 
conservation strategies including the Redwood and Douglas-Fir 
Forest strategy, will also promote recovery of CCC steelhead.  

South-Central California 
Coast steelhead 

South-Central California Coast 
Steelhead Recovery Plan (NMFS 
2013) 

• SCC Steelhead is a non-focal species.  
• Conservation strategies for Riparian and Riverine and Bar-Built 

Estuaries, were developed to implement recovery actions, 
including improving stream habitat complexity, reducing input of 
fine sediments, improving instream flows, removing passage 
barriers, and restoring habitat in BBEs. Three additional 
conservation strategies including the Redwood and Douglas-Fir 
Forest strategy, will also promote recovery of SCC steelhead.  
























