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1 Introduction

This Interim Adaptive Management and Monitoring Plan (IAMMP) will guide work by the County of San
Luis Obispo (County) to restore habitat witlthe Morro Dunes Ecological Reserve (MDER) during the
initial five-year periodof implementation of the Los Osbtabitat Conservation Plan (LOHCP; McGraw
2020).During that period,lhe MDER will be enrolled into the LOHCP Preserve Sysaemtwork of
protected habitat that will be restored, managed, and monitored to promote the covered species
Habitat in the MDERhat has been degraded by invasive plants and incompatible recreation will be
restored to promote populations of LOHCP covered species. Onci#isperformancecriteriafor the
restoration have been achieved, the restoration \géheaate mitigation credits thawwill offset the

impacts ofdevelopment, public infrastructure, and other coveradtivitiesin Los Osoen the covered
species.

Thissection of the IAMMP provides an overview of the LOHCP and its conservation program, €i¢ LOH
Preserve Systepand the adaptive management and monitoring plan that will be deweddp manage

it; it also describethe role of thissAMMPandoutlinesits contents. Additional information about the
LOHCP can be found in the sections of that docurtieat are referenced below

1.1 Los Osos Habitat Conservation Plan

The County of San Luis Obispo prepared a habitat
conservation plan (HCP) for the 3,6ddre area
centered on the unincorporated community of Los
Osos, in central coastal Califorifiigure 1L OHCP
Section 1.3McGraw 2020 The Los Osos HCP cove
anticipated incidental takéimpacts to four
threatened or endangered species (Box 1) that is
anticipated to result from private development
public and private utility and infrastructure projects
andcommunity wildfire protectioLOHCP Section
2). Theincidental take permit issued based on the
LOHCP will cover take within a 3,20&e permit

area, whichncludes all land within the LOHCP Area
except for State Parks lands other than those withi
the Community Wildfire Protection Plan fuel break
area(LOHCP Section 1.3nhese and other covered
FOGABAGASE AYLE Syé&wpar®iR RdzNAYy 3 LI I yQa Hp

term, whichwill beginfollowingissuance of the incidental take permit, are anticipated to impact up to
621 acres of habitafor the covered specie@ OHCP Section.2)

ta¢cl 1S¢é¢ dzy RSNJ G4 KS TFSRSNI intspedies. Fit pufpasesyotlie LOHCR YN thaifeerdl A &
LISNYAGE adlF1S¢ 6KSYy LI ASR (G2 (GKS O20SNBRurkdf F yi aLl
conservation measures to protect these species, which are included as covered speciesths H&8FWS will
SEGSYR ay2 adzNLINA&S&¢ | aadzNIF yOSa F2NJ 6KSY®
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Los Osos HCP
Interim Adaptive Management
and Monitoring Plan

LOHCP Plan Area, Permit Area,
and Existing Protected Lands

(n Existing Protected Lands

Eligible for LOHCP Preserve System
All Protected Parcels by Management Entity
San Luis Obispo Co. Public Works
San Luis Obispo Co. Parks
CA. Dept. of Fish and Wildlife
CA. State Parks
Bureau of Land Management
Morro Coast Audubon Society
Land Conservancy of San Luis Obispo

Private Lands Protected by Open Space

and Conservation Easements

Urban Services Line
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Figurel: Los Osos Habitat Conservation Plan Area
LOHCP Preserve System

showing Existioigéted Landsncluding those Eligible for Inclusion in the
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1.2 LOHCP Conservation Program :
Box 2: LOHCP Conservation Progralaments
To mitigate the effects of the covered activities on | ;. ico 515 andObjectiveswhich identify the
the covered SpeCIe.S, the County W'” lmplgment the desired future condition for the covered species,
LOHCP conservation prograr suite of @lions 0 | communities, and ecosystem in which they occur
avoid, mlnlmlgg, and mitigate th? impacts of the Avoidance and minimizatin measureghat will be
covered activities to a level that is commensurate implementd to reduce thenegative effectsf the
with the impacts of the taking and will contribute to| covered activitiemn the covered species

speges recovery by a'ddressing threats to survi\(al i Habitat Protection to safeguard remaining habitat
ensure longerm persistence (Box 2Z0HCP Section| ang expand and connect existing protected lands
9)- The County intends to delegate specific Hahtat Restoration to recreate suitabldabitat for

responsibilities to implement aspects of the plan the covered species where it has besrbstantially
through contracts for services with an Implementin{ gegraded by anthropogenic factors

Entityr anexisting or newly created neprofit Habitat Managementongoing efforts to maintain

conservation organization (e,d¢and trust or or enhance habitat conditions and promote
conservancyppproved by the USFWaad CDFW population viability by addressing factors that
(wildlife agencies)that will provide expertise in degrade habitat

land conservation and management for endangere] monitoring to track the status and trends of the
species, among othekills necessary to implement | coverel species populations and their respective
the delegated Plan tasks (LOHCP Sectibn 6. habitats

Adaptive Managementframework to adjust the
conservation program elements over time to
1.3 LOHCP Preservgstem achieve the goals and objectives

TheLOHCIRonservation program includes establishment and management of the LOHCP Preserve
Systemt a network of protected habitat that will be rested, managed, and monitored to promote the
covered species. The LOHCP Preserve System will inabadeciguired during implementation of the
LOHCRas well as selected existing parks and ecological restratwill be enrolledin the LOHCP
Preserve Syemto ensure that thenabitat of greatest longerm conservation valuéor the covered
specieds benefited by the Preserve System activit{e©HCP Section 5.3)

The LOHCP identified/¢ propertiesaseligible for inclusion in the LOHCP Prese&ystem(LOHCP
Section 5.3.3.1Figure )

1. The 278.7acre Morro Dunes Ecological ResefM®ER)which is maaged by the California
Department of Fish and Wildlife; and

2. An approximately 24cre portion of the Monarch Grove Natural Area, whicm&naged by the
County of San Luis Obispo Parks and Recreation Department.

TheLOHCRnticipates enrolling the MDERtanthe Preserve System at the outset of LOHCP
implementation nducting restoratiorand management activities in that preserve is desifjto

W2 dzY LI aLOHORbnServitignSstrategy by providing mitigation credits that can be used to offset
the impads of covered activities in the first three years of LOHCP implement@t®HCP Section

6.2.3.7. Monarch Grove Natural Arezanbe enroled into the LOHCP Preserve System at a later date, as
part of the phased approach @ssemblinghe LOHCPeserveSystemas covered activities are

conducted so that mitigation balances the project impacts (LOHCP S&Qi8h TheMonarch Grove
Natural Areaas well as new lands acquired through tH@HCP will be managed based on the Adaptive
Management and Monitoringl&n for the LOHCP Preserve Systevhich will also guide management

Jodi McGraw Consulting 3 November2020
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and monitoring of the MDER following the initial phase of restoration outlined in this IAMMP

1.4 Adaptive Management and Monitoring Plan

The LOHCP Preserve System will be managed, restor@dhonitored as outlined in the LOHCP

Preserve System Adaptive Management and Monitoring Plan (AMMP). The AMMP will be developed
during the first three years of implementation of the LOHCP based on initial surveys that will be used to
establish baselinenformation about habitat conditions and covered species populations and to inform
the development of restoration and management stratedie®HCP Section 5.3.3.2)

The AMMP will be developed based on the framework and information provided in the LOEIGIMg
(LOHCP Section 5.3.3.2) biological goals and objectives; 2) information about the covered species
ecology and conservation needs; 3) scientific information about the three mairagement issues for

the covered speciasexotic plants, incompdtble recreation, and fire and approaches to their
management; and 4) monitoring protocols for the covered species, communities, and habitat conditions
(e.g. exotic plants). The AMMP will estabksttcess criterithat habitat protection, restoration, and
management actions must achieve to be credited as mitigation for the take of/imdfaats the covered
activities on the covered species through this Plan. The AMMP will be subject to approval by the United
States Fish and Wildlife Service, which will igkegencidental take permit, and the California

Department of Fish anw/ildlife, which protects listed species and also managesvbER.

1.5 Interim Adaptive Management and Monitoring Plan

ThisInterim AdaptiveManagement andonitoring Plan (IAMMP) was deloped to:

1. gquide initial habitat management, restoration, and monitoring within the MDER that will be
conducted as the compensatory mitigation for the LOHCP during thdifiestears until the
AMMP is approvednd can begin to be inpmented and

2. servel & GKS AYAGALNE WYAGAILGA2Yy LIEIFYQ Ay (GKS aSy:
County of San Luis Obispo (County) and CDFW, which will enable the County to conduct
restoration, management, and monitoring within the MDER and ¢iitelMDER intdhe
LOHCP Preserve System.

ThelAMMP was developed based tre following:

1. existing informatiorabout the MDER, including documents and spatial data, to characterize the
abiotic and biotic conditions as well as anthropogenic factorgeniting them;

2. infoNY I GA2y | 62dzi /5C2Q& SEA&GAY3T YIFEyIlI3aASYSyd | Od.
which were used to identify the additional restoration and management needs;

3. reconnaissancéevel site visitdo asses$abitat conditions andidentify high-priority restoration
and management projectgnd

4. coordination with theUSFWS and CDR@Vensure the document meets the planning objectives
outinedabovee Ay Of dzZRAY 3 GKIF G GKS L!aat A& O2yaAradaSyid
management of the MDER

County of San Luis Obispo 4 November2020
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Therestorationprojectsoutlinedin this IAMMP were developed basedn the following criteria:

1. Theprojectisknown or very likely to promote one or more of the biological gé@ishe LOHCP
(LOHCP Section 5ihgluding by increasing thdistribution and abundance dhe covered
species populations by restoring degraded habitat or addressing anthropogenic factors that
degrade habitgtand

2. The projectwill promote the effectiveness of future management under the AMMP
preventingfurther degradation of habitat which wuld occur if the project is not implemented

This priorityrestoration activitiesas well as associated management and monitoauatined in this
document will be implemented by th€ountyin the MDERIuring the firstfive years of LOHCP
implementation while the AMMP is being developddOHCP Section 5.3.3.Zhe County will
implement these actiondirectly orthrougha contract with the Implementing Entitysuch as a land
trust or land conservancyhat specializes inhe management and restoratiorf eensitive habitat
supporting endangered speci@sOHCP Sectidhl).

1.6 IAMMPContents

This plan provides thillowinginformation todevelop andmplement highpriority habitat restoration,
and associatechanagementaind monitoring

1. Existing ConditiongSection 2) This section pvides an overview of the existing conditions of
the MDERNcluding the physical environment, land use, plant commaesjtsensitive species,
covered species, and stresspas well &8 G KS / 5C2 Q&8 SEA&aGAYBts. ¥yl 3SY
providesbackground information for the restoratigmanagement, and monitoringork that
will be conducted as part of this plan

2. Restoration(Section 3)This section éscribeggeneralrestoration approaches used in the
IAMMP, theinitial restoraion and management actionmoposed forthe Preserveandthe
species protection measures that will be implemented to reduce the sieom negative
impacts of the restoration projects on thewered speciet order to maximize their lorterm
benefits am conservation.

3. Monitoring and Adaptive ManagementSection 4: This sectiordescribes how theestoration
treatment areaswill be monitored toinform the need for followup treatments and remedial
actions as part of the adaptive management frameworkldb describes how restoration
performance will be evaluated to determine whetherdsuccessful and if so, how the
mitigation area and credits will be calculatedcasnpenstory mitigationfor the LOHCP (LOHCP
Section 5.7.2)

4. FuelReduction (Section 5)This section describdsw a fuel break can be created within the
MDER using methods that are consistent with the LOHCP and the Commilafixe
Protection Plan (SLOCCFSC 2009), which is a covered activity in the{ILOHCH Section
2.2.7). This desiption of the fuel break prescription arassociatedspecies protection
measures is provided in this IAMMP to help ensure that work to reducegkefifire in the
MDER is compatible witbroader management of thproperty, and that it will protect the
covered species and restore their habitat as it is within the LOHCP Preserve.$ystbm
reduction is not a restoration activity in this IAMMP amaot being used as mitigation

County of San Luis Obispo 5 November2020
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5. Implementation (Sectior6): This sectioroutlines thesteps and anticip@d timeframefor
implementationof the IAMMPconsistent with the LOHCP and MOU

Additional information is available in the Los OBlabitat Conservation PlaMEGraw 202) for which
specific section references are provided in this IAMMP

County of San Luis Obispo 6 November2020
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2 Existing Coditions

This sectiordescribes aspects of thdorro Dunes Ecological Resethat are relevant tdnitial, high

priority habitat restoratiorand managementSpecifically, it provides overview of the physical
environment and biology of theeserve, includig current known and likely stresses for the covered
species that can be addressthroughactiverestorationand managementt also describes the existing
management and commitments of CDFW (Section 2.8), which provides the basis for defining the
enhancel management and restoration that can be credited as compensatory mitigation for the LOHCP.
A more detailed analysif the MDER as well &sture LOHCP Bserves wilprovided in theAMMP,

which will be developeébllowing a comprehensive inventory tife MDER and other LOHCP Preserves
andwhichwill provide more detailed information about the sensitive species and communities in the
PreservgSection 1.4)

2.1 Overview

The CDFW owns and manages th8.Z-acre MDER which isdcated in the soutkcentralportion of

the LOHCP Ard&igure 1)The eastern231-acre Bayview Unit dhe MDER supports a mosaic of coastal
sage scrub, central maritime chaparral, and coast live oak woodland®ddi® Unit is disjunct 48acre
parcel located in the southwest pooti ofthe LOHCP Area, whishpports coastal sage scrub and
central maritime chaparral

The MDER contains habitat that is of exceptional conservation value fxQRERovered speciesthe
Bayview Wit of the Morro Dunes Ecological Resef@atures popilations of, or habitat for, all four
covered speciedt isdeemed to have the greatest probability of supporting the critically endangered
Morro Bay kangaroo rgtJSFWS 1999The Bayview Unit also supports the okhown remaining
populations of Indian Knob mountainbalm in the LOHCP @efionet al. 2019)Persistence of the
dense stands of Morro manzanita that occur on the southern portion of the unit is deemed very
important for conservation and recovery of tiekeadangered shrub (Tyland Odionl996) which also
inhabits the southeastern portion of the Hex Unit. Both units of the reserve featuextensive coastal
sage scrub habitat that designated critical habitdor Morro shoulderbandsnail(USFW2001).

Ecological reserves are established under California law to protect rare, threatametdangeed

native plants, wildlife, aquatic organisms and specialized terrestrial or aquatic habitat types (Fish and
Game Code 1580). They are managed to consendiveisity, while providing opportunities for
education, research, and compatible recreation, atined in theCalifornia Code of Regulations, Title
14, sections 550 and 63@& management plan was prepared for the MDER in 1982, when it featured
only the 8-acre Pecho Unit located west of Pecho Valley Road (CDFW 1982).

Theexistingmanagement of the MDERprimarily limited to reconnaissancéevel site visits by CDFW
Environmental Scientists and law enforcement actions condugye@DFW Warderns resporse to
illegal activities detected by CDFW staff or reported by the p@Bkcion 2.8) The LOHCP identified
enhancedmanagementndrestoration ofhabitat for thecovered species the MDERasan important

2 Acreages presented in this plan are based on GIS analyses and differ slightly from thoseG@iB&ihwhich
states that the Bayview Unit is 236 acreglahe Pecho Unit is 48 acres (CDEOZ0b). GIS acres, rather than
acreages reported on title reports or other sources, are ugefitilitate spatial analyses amal trackactions.
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element of the conservation program that waswlopedto achieve thd.OHCP Biological Goals and
ObjectivegLOHCP Section3s1). During the initial phase of management described in this jaéforts

to control exotic plant@andrestore areas that have been denudby recreation can restorthe coasal

sage scrub and maritime chaparral habitat in the MDER and in doing sopterpopulations of the

covered species all of which have current or historic occurrences within thé.srigerterm

management of the MDER can address fire, erosion, and ¢dl@arsthat can further restore and

enhance habitatas will bedescribed in the AMMPANnanalysis presented in Appendix G of the LOHCP
determined that such efforts, whichateo 2 S | yR 06S&2yR /5C2 04 SEAalGAy3
management of the ecologitreserv& | NB O2yairadSyd oA 0KCDFRSI2)/ 5C2 Qa
supporting enhanced management and restoration of the MDER as compensatory mitigation for the

LOHCP (McGraw 20).

2.2 Location

The 2787-acre MDER consists of two unitese Pecho Uih and the Bayview UnifThe Pecho Unit is a

47.8-acre unit in thesouthern half of the northeast quarter of Section 23, Township 30S, Range 10E of

Mount Diablo Baseline and Meridian (MDBM) / 2 YLINAASR 2F | aAy3dlE aasSaas
011), theunit is west of Pecho Valley Road near Nokomis Courtdjuins residential development on

its eastern borderThe other three sides that surround the Pecho Unit pretected within the

MontafiaDel Oro State PaifFigure 1)

TheBayview Unitonsistof 230.9 acresin the northwestern portion of Sectiot9, Township 30S,

Range 1E of theMDBM It consists of three parcels (APNs: @2B-004, 074023-005, and-067-131-

006) which aresouth of Highland Drive, east of Broderson Avenue, west of Bayviewtsl€igve and

Calle Cordoniz Road, and north of the HdZaanyon regionThe unit adjoins open space on the west
and south and residential development on the north; it is separated by residential development on the
eastern boundary by a stre€¢Figure 1)

2.3 Physical Environment

2.3.1 Geology

TheMDER is underlaioy rock of the Franciscan Complex, which is a mixture of igneous, metamorphic,
and sedimentary rocks formed 120 to 180 million years ago during the Jurassic and Cretaceous Periods
Overlaying the Framiscan formation are sediments of the Paso Robles faonaan ancient dune

complex formed during the Pleistocene and Holoc&pkipping 1987)This dune complex greatly

influences thesoils and thudiology of theMDER as described below.

2.3.2 Soils

The arient dunesof the Paso Robles Formatibave given rise to the Baywood Fine Sands soil, which is
mapped within all of the Pecho Unit, and all but 25 adnethe southof the Bayview UnitDue to their
coarsetexture, Baywood Fine Sandwils are somewhagxcessivelyrained (i.e., have low soll

moisture). Gradual accumulation of organic matter has led to some clay synthesis, and in some places,
the soil is loamy san@xidation of iron minerals gives the surface soil a reddish cdlbile the surface

layer is slighly acidic, the subhorizons are often strongly acidic (USDA 1984).

County of San Luis Obispo 8 November2020
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Located just north of the steep canyahthe headwaters okos Osos Creek, the Bayvigwit also

contains 25 acres of Santa Lucia Shaly Clay Loam sod#¥%®6lopesThis noderately deep, welt

drained soil was formed from the weathering of shale and sandstone and the surface layer is a dark gray
shaly clay loanDue to the higher clay content compared to the Baywood Fine Sands, the Santa Lucia
shaly clay loam has moderate ®aholdingcapacity. Surface runoff on this soil is rapid, and thus on

steep, denuded slopes, erosion can be a problef8DA 1984)

Within these soil types, differences in topography, microclimate, and plant cover result in soils that
differ in depth, texure, and color. These soils create different conditions for plant growth, and thus
contribute tothe observedvariability in plant commuty composition observed in the MDER.

2.3.3 Topography

The Bayviewnitis on a gently sloped, nortfacing hillside. Elation ranges between 180 feet above
mean sea level (amsl) at the northern border near Highland Drive, and 580 feet amsl on the southern
border, whichfeatures a ridgebove thesteep canyon containing theeadwaters of Los Osos Creek.

The overall slope dhe site is 12%, though it is shallower in the northern half (10%) and steeper in the
southern half (14%)

The Pecho Unit slopes downward from tautheast cornemearPecho Valley Roaghere elevation §
approximately 335 feet amsl, to the northweshere elevation is approximately 125 feet amss. in the
Bayview Unit, land is more gently sloping in the northern portion and steeper in the southern portion

2.3.4 Climate
2.3.4.1 Current

Los Osos features a Meditarrean climate characterized by relatively warm; summers and cool, wet
winters. Due to its proximity to the coast, Los Osos experiences moderate temperatures; mean high
temperatures in July are just 66 °F while mean low temperatures in January 8fe(RRISM 2011).

Dense morning fog is frequent dog the summer and helps moderate temperatures and reduce plant
desiccation stress. Los Osos receives an average of 18 inches of precipitation, which occurs as rain that
falls primarily between November amdarch. There is a slight precipitation gradienthin the LOHCP

Area, with the coast receiving an average of 17 inches of rainfall and the higher elevation areas further
inland receiving 19 inches (PRISM 2011).

Interannual variability in weather, partitarly precipitation, is high and can have impottamplications

for biological systems. Over the §@ar period of record for which daily rainfall was measured at the

Morro Bay Fire Station Coop weather station north.o§ Oso$WRCC 2013), mean rairtfals 16.6

inches; the standard deviation of the @@ was 7.7, reflecting the high variability. In 21 of the years,
precipitation was less than 75% of normal, and there were four periods of two or more years of such low
rainfall, which constitute a droughf.960- 1961, 1984 1985, 1989 1990, and 2007 2009. Given the

low water-holding capacity of the Baywood fine sand soil, drought can have important implications for
plant and animal populations and habitat conditions.
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2.3.4.2 Anticipated Changes

Mean annuatemperature in San Luis Obispo County is projetbeidcrease by 2.1 to 3.9 °F by 2045

and 4.1 and 7.6 °F by 2085, with summer temperature increases larger than those in winter (Koopman
et al. 2010). Some of the models evaluated predict that temperaturseases will be lower on the coast
including in he Plan Area, than in inland portions of the county, while others do not (Koopman et al.
2010).Though precipitation projections varied across three models evaluated in a local study, a
statewide analysisond consensus between six models that Centraf@ala would be drier

(Westerling et al. 2009).

Unless global climate change brings substantial increases in precipitation, increased temperatures will
reducesoil moistureby increasng evapotranspiraton. This climatic water deficit may be exacerbalgd
continuation of a trend of 33% reduction in the frequency of summer fog in coastal California (Johnstone
and Dawson 2010).

The hotter and likely drier climate could affect natural biological systertténithe MDER and broader
LOHCP Area through a ayi of mechanisms, includiruy:

9 shifting plant and animal distributions into regions with currently cooler climatic enveldpes
increasing or reducing plant and animal species within th@irent ranggParmesan 1996,
Schneideand Roo2001,Loarieet al. 2008)

i causing changes in vegetation structure (i.e., forests transition to shrublands, shrublands
transition to grasslands, or potentially new plant communities emerge as a result eff nov
climates(Ackerly et al 2010

9 altering plantand animaphenologiegStenseth and Mysterud 200Rarmesan and Hanley
2015)

1 increasing fire frequencyotentially promoting fireadapted species aneducingfire-sensitive
speciegLenihanet al. 2003 Halofsky et al. 2030

increasing pest and pathogen outbreatue to droughstress(Kurz et al. 2008 and

promoting the spread of exotic species, due in part to increased\itater et al. 2009)

Habitat restoration and enhancadanagement can play an important role in increasing the resiliency of
the landscae to climate change by increasing the area of suitable habitat thus promoting their
population persistence (Heller and Zavaleta 2009).

2.4 Land Use

2.4.1 Acquisition History

The Peho Unit was acquired by the Department of Fish and Wildiifduly 12, 1978sing funds froma
federal Endangered Species Act gramaid. It was purchasetb protect Morro Bay kangaroo ratorro
shoulderband snailand endemic plantéCDFW 1982).andwithin the Pecho Unit was designated as
part of the Morro Dunes Ecological Regemr 1983 (CDFW 208D
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Lands within the disjunct Bayview Unit were acquitteeugh multipleacquisitions Located in the
southwestern corner of the unit, thg0.0-acrePacey PropertfAPN: 067131-006) was acquired in 2003
usingSection 6Proposition ®, as well as NOAA fundBhe remaining 200.acres were acquired in
November 200@singgeneral funds.

2.4.2 Historical Land Use

Historical aerial photographsf the region showthat, sometimebetween 1937 and 1949, vegetation

within the BayviewJnitwas renoved (Figureb). Thecleared area largely conforms to the parcel lines

and thereis no sign of the trunks and branches of large shrubs and treesi { St Si2yaé¢ o GKI G 2
after wildfire; these observationsuggest that plant cover was mechanicalBared The plant

communities have become +established ovethe subsequent 7§earsor more, during whichthere has

beenno sign ofwidespreadclearing or fire (Figur@c), though the site features a network of dirt roads

and trails likely created by effighway vehicles (OHVs)wsll as equestrians and pedestrians

The Pecho Unit was used by the US Army and Navy as an impact area in WdtdnN&56, a

bulldozer operation was used to remove unexploded ordinance, thus removing established plant co
(CDFW 1982). Prior to its acquisition by CDFW, the site was also subject to use by OHVs, which along
with pedestrians and equestrians have ated trails as in the Bayview Unit.

2.4.3 Current Land Use

Current uses of the MDER include the following:

1. Reseach: The site has been used for research into the endangered species, including surveys for
Morro Bay kangaroo rat.

2. Recreation Hiking, dog walking, and wildlife viewing are allowed activities within the Reserve,
and occur via a network of trails in botinits. The trails are also currently being used by
equestrians and occasionally mountain bikes, both of which are not allowed under the
regulations that govern management of the Reserve (Section 2.8).

3. Vegetation ManagementThe Los Osos Community Wildfhetection Plan called for
construction of a shaded fuel break on teasternand northern sides of the Bayview Unit
(SLOCCFSC 2009). In 2018, vegetation management was initiated in the western portion of the
northern shaded fuel break (Sectidn

SectonH dy RSAONAO6S& {GlIQGS NBAdzAZ I GA2ya YR /5C2Qa Yy
2.4.4 Anthropogenid-eatures
2.4.4.1 Roads and Trails

The Bayview Unit features a network of historic dirt roads and trails along with some patchy denuded

areas adjacent to trails (e.g., at frantersections). First observed in the 1964 aerial photograph, four

dirt roads were created to traverse the presesdy Bayviewnit. By 1973, all roads appear to have

658y tINBSte FolyR2ySR o0& OSKAOfSa SEHMDSWH 2yS GKS
w2l Rboé ¢-idi-lang frgdydirt road is partly on the Bayvitlmit and partly on the Broderson

parcel to the west, which is owned by the County. As a result of its largely straight trajectory
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Figure2: Aerial Image®f the MDER, showinga) largdy intact habitat in 1937,b) 1949, following
clearing of much of the Bayview Uniandc) 2016.
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perpendicular to a steep slope, the Old Broderson Road has experienced erosion. Between 1964 and
1973, the pad segment located on the former Pacey parcel in the southern tip of the Bayview Unit
changed its trajectory, perhaps because erosion renderedtlggnal road impassable.

Thenorthern section of théBroderson Road is currently uskyl vehicles to maiain the leach fieldon

GKS /2dzyGeQa . NPRSNE2Y LINRPLISNIed ¢KS NBYFAYRSNI 27
Unit features an édmated 11.8miles of trails. These include0miles ofprimarytrails and an additional

5.8 miles of accesroutes thatcrisscrosshe reserve(Figure 3)Figure 3 also depicts 0.5 miles of trails

just south of the Bayview Unit

The Pecho Unit does not feature any current rqads are any historic roads visible in analysis of
historical aerial imagerylheunit featurestwo primary traik (Figure 4). /.15mile-long segment of the

West Rim Trail that connects Pecho Valley Road to the ocean via Sand Spit Road crosses the
southwestern portion of the Pecho Unit (Figure 4). In addition, a-h28 long trailconnects the West

Rim Trail south of the Pecho Unit to a trail to its north near Costal Azul Road (Figure 4). The Pecho Unit
also features 0.75 miles of secondary trails (Figure 4).

2.4.4.2 Other Features

Utility lines traverse the southeastern corner of thecRo Unit, which fatures a single power pole
(Figure 4). There are no known other anthropogenic features including infrastructure within the MDER,
though additional features may be identified through more thorough examination of the site.

2.5 Plant Communies

The MDER suppts three native plant communities: coastal scrub, central maritime chaparral, and

woodlands. These communitiegere mapped and classified into seven series, along with two types of

modified land cover (Table 13s described in Secti@l.5 of the LOHCPFable 1 provides a crosswalk

between the community types mapped for the LOHCP and those in the California Manual of Vegetation

0{l 68SNJSG Ifd HnndpvI G6KAOK A& /5C2Q& LINBTFSNNBR O

The natural communities ahother land coveoccur as a mosaic within the MDER where they reflect
variations in soil conditions, microclimate, and disturbance history, including prior land use (Figures 5
and 6).The following sections describe the plant communities within the M®BRVide ecologida
context for management and restoration of habitat for the covered spedies descriptions were
adapted based on those provided in the LOHCP (Section 3.1.5).

2.5.1 CoastalSage Scrub

Approximately 67 acres (24%) of the MDER features closesfi@ scrub: shrubland dominated by short
to medium height, sofivoody shrubs. When compared to the shrubs dominating central maritime
chaparral, the other shrubland in the reserve, coastal sage scrub features shrubs that are-shorter
statured, less woogl and form a dicontinuous canopy.

Coastal sage scrub occurs primarily on relatively flat terraces adjacent to the Pacific Ocean. Within the
Los Osos region, coastal sage scrub dominates the rraddid dunes; it also occurs as a mosaic with
central maritme chaparral ad woodlands found on the older dunes. Within the MDER, coastal sage
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Tablel: Plant communities of the Morro Dunes Ecological Reserve (MDER) showing acres and percent of total irytienBand Pecho unit:
and overalt

California Manual of Vegetation Bayview Pecho Total
Community Type and Series Alliance (Sawyer et al. 2009) Acres % Acres % Acres %
Coastal Sage Scrub
California SagebrushBlack Sage Series Salvia mellifer&hrubland 57.1 25% 10.1  21% 67.2 24%
California SagebrushBlack Sage Series Disturb SalviamelliferaShrubland 0.001 <0.01%  0.11 0.23% 0.11 0.04%

571 25% 10.2 21% 67.3 24%
Central Maritime Chapatrral

Morro Manzanita California Sagebrush Series Arctostaphyos morroensiShrublanc 34.4 15% 0% 344 12%
Morro ManzanitaWedgeleaf Ceanothus Series Arctostaphylos morroensghrubland 33.8 15% 29.4  61% 63.1 23%
Morro Manzanita Series Arctostaphylos morroensghrublanc 101.7 44% 8.2 17% 109.9 39%
169.9 74% 37.6 78% 2075 74%
Woodlands

Bishop Pin&eries Pinus muricatdorest 34 1.5% 0% 34 1.2%
Coast Live Oak Series Quercus agrifoli&Voodland 04 0.2% 0% 0.4 0.1%
3.8 2% 0% 3.8 13%

Other Land Cover
Developed 0.03 0% 0.11 0.2% 0.14 0.05%
Largely Developed 0.02 0% 0% 0.02 0.01%

0.06 0.03% 0.11 0.2% 0.17 0.06%
2309 100% 47.9 100% 278.7 100%

1Based on vegetation mapping conducted for all of Los@WICA2004) and may not precisely delineat@getation at the site level. Notably, the existing
map and data may overstate the area occupied by Bishopapidat does not include the area of blue gum
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scrub occurs primarily in the lower elevation, more gently sloping terrain located in the northern
portions of each unit.

Coasthsage scrub is dominated by several shrubs includlisck sageSalvia mellifery California
sagebrushArtemisia california), coyote brushBaccharis pilular)s California goldenbush (Ericameria
ericoides), silver lupind_gpinus albifrons dune (orsand) almondRrunus fasciculataar. punctata),
dunebushlupine Lupinus chamissoniganddeer weed Acmispon glabdr Herlaceous plants occur
between shrubs, with common species including California cra@ootén californicus wedgeleaf
horkelia Harkelia cuneatd, rush rose Cracanthemumscoparium, and common sandaster
(Corethrogyne filaginifolia

Areas ofcoastal sage scrub have been modified by prior land use, incladiagngand road and trail
development These activities remove shrub cowerd facilitate the invasion and spread of exotic plant
species such as perennial veldt grdsisrfbarta calycinpfreeway iceplan{Carpobrotus eduljsnarrow
leaved ice plant@onicosia pugioniformliswild oats Avenaspp.), ripgut brome Bromus diancls), and
red brome Bromus madritensissp.rubens Section 2.7.1)

Within the MDER, two coastal sage scrub community types (series) have been mapped; they are
distinguished by their dominant shrubs and level of invasion by exotic [faakde 1, Figures and 6)

California Sagebrush Black SageAn estimated 67.2 acresr 24% of the MDER, supports this
community, which features a-20 5-foot-tall, continuous or intermittent canopy of California
sagebrush and black sage with deer weed, mock heatinerdane bush lupine.

California Sagebrush Black Sage Disturbedhe MDER also supports 0.11 acres (0.04% of total) of
coastal sagebrushlack sage habitat that has been disturbed by land use. This includes primarily a
~0.01Z%acre patch in the southeasbrner of the Pecho Unit, on the south side of Pecho Valley Road
(Figure 6), as well as a 0.0@itre patch near the access road to the water tank in the southwest
corner of the Bayview Unit (Figure 5). These areas feature a greater cover of exotic (hahtsie
promoted by disturbance.

2.5.2 Maritime Chaparral

Central maritme chaparral occurs on approximately 207.5 acres (74%) of the MDER. It is dominated by
sclerophyllous (harteaved) shrubs and features scattered trees. Due to the low light and deep leaf
litter in the understory, herbaceous plant cover is primarily limdite gaps in the shrub canopy.

Central maritime chaparral occurs in coastal areas of central California that are within reach of the
summer fog. Within théDER and broader Los Osos oagcentral maritime chaparral occurs primarily

on the older dunes ., farther inland), on the southern hillsides and on the ndating slopes of the
marine terraces just south of Los Osos Creek in the southern portion of the Plan Area. Within tRe MDE
the central maritime chaparral occurs in the steeper, southerrtiporof the units, with the Pecho Unit

also featuring this community on the eastern portion of the unit which also features steeper terrain
(Figures 5 and 6).
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Within the MDER and broadéos Osos regigreentral maritime chaparral is dominated by Morro
manzanita, which is endemic to the Los Osos Baywood Fine Sands ecosystem. Other common species
include chamiseAdenostoma fasciculatumwedgeleaf ceanothus, sticky monkeyflowddiplacus
aurantiacug, and coast live oak. Canopy gaps support a varietigrabs including California goldenbush
and deer weed, as well as herbs such as wedgeleaf horkelia, seacliff bucki&tegdium parvifolium
California croton, and golden yarro&riophylum confertiflorun).

Central maritime chaparral forms a mosaic wittastal sage scrub and woodland communities. Though

it occurs primarily on the Baywood fine sand, central maritime chaparral is also supported by the Santa
Lucia shaly clay loam in thewthern portion of the Bayview Unit. When compared with the coastgesa
dO0NHz0 S OSYUdNXf YFNRGAYS OKFLI NN 200dz2NB 2y (GKS
requirements for more developed soils that occur on the older dunes farther inkslternatively, it

may result because the gentler slopesd®) havébeen more recently cleare@yler and Odion 1996)

Central maritime chaparras a fireadapted community. Though precise aspects of therigime are
unknown, long firefree periods (i.e., 100 years) are thought to be necessary for the dominant Morro
manzanita to accumulate a sufficient seed bank to regenerate (Odion and TR 20

Based on their variability in dominant specidsee typesof central maritime chaparral have been
mapped within theMDERTablel, Figures5 and §.

Morro Manzanita- California Sagebrushthis community consists of Morro manzanita and
California sgebrush as calominant species creating a sparse canopy thaproximately 3 to 6

feet tall. California buckwheat, deer weed, wedgeleaf ceanothus, sticky monkeyflower, and black
sage may also be present. It occurs dmdacres (2% of theMDER within the northern half of the
Bayview Unitat the transition betweemmiddle-aged dunes and older dunes and in areas that have
been cleared relatively recently.

Morro Manzanita- Wedgeleaf Ceanothusthis community occurs on 63.1 acres (23% oMIDER,
with approximately half of the acreage occuring in each unit (Tapld features Morro manzanita
and wedgeleaf ceanothus as-dominant species creating a dense shrub canopy that is 3 to 6 feet
tall. California sagebrush, black saged sticky monkeflower may be present in this community,
which appears transitional between coastal sage scrub and Moamzanitachaparral

Morro Manzanita:Foundon 109.9acres 89% of theMDER, the Morro manzanita community is
characterized by dense cover of Morro manzanitéth coast live oak, wedgeleaf ceanothasd
sticky monkey flowenvith black sage also present it 2-foot tall canopy.Morro Manzanita
chaparraloccurs primarily othe older dunes and on steeper slopes in the southern portion of the
Bayview Uni{Figure 5and southeastern corner of the Pecho Ukitgure6).

2.5.3 Woodlands

Approximately 38 acres (13%) of the MDER supports woodlands: upland communifiegsacterized by
a largely continuous canopy of trees, with variable understory featuring prinsudgletolerant herbs
and shrubgTable 1)These small patches afative woodlands occur primarily on the older duneshe
southern portion of the Bayview Ur(Eigure 5)on more developed soils featuritdggher nutrient
availability and wateholding @pacity of the more developed soils found there.
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The woodland cmmunities are mapped as one of two types: coast live oak and bishop pine (Pinus
muricata) woodland (Table 1, Figures 5 and 6).

Coast Live Oaldpproximately0.4acres Q.19 of theMDEReatures an intermittent or continuous
canopy dominated by coast livak, which typically range from 20 to 45 feet in height. The
understory can feature Morro manzanita, wedgeleaf ceanothus, coffee berry, poison oak, and
herbaceous specidacludingexotic anmal grassesis noted above, the central maritime chaparral

features emergent oaks as well, which may overtop the chaparral shrubs as part of succession over

time.

Bishop PineTheBayview Unifeatures two stands of bishop piriteat were mapped in 2004sa
totaling 3.4 acresl(2% of theMDER. Examination of the stands in 2020 indicates that they occupy
a much smaller area (~0.5 acres total) and feajust a few living trees (< 10 trees), with several
shags (dead standing trée§ he surrounding area mpped as bishop pine is actually Morro
marzanita chaparral (J. McGraw, pers. obs.).

This community features bishop pitrees that are20 to 35 feet in height, andave shruls in their
understory. Located on soils derived from older dunes in the southertion of the Plan Area, the
bishop pinewoodland occurs as pockets within Morro manzanita chaparral. More widespread in the
Irish Hills, the isolated stands, which are visible in aerial photographs from 1949, may be restricted
by unique soil conditionsrdack of fire; like other closedone caifers, bishop pine establishes
primarily following fire, which releases seeds from their serotinous cones and creates an open
canopy and barenineral soil conditions that facilitate seedling establishméygt.notedabove, the
several othe bishop pinesri the Bayview Uniare deadwith remaining live trees appearing
senescen{J. McGraw, pers. ol)s

The southeastern portion of the Pecho Unit features an approximat8#dcre stand oblue gum
(Eucalyptugllobulus), referred to here agucalyptus In the vegetation map used for the Los Osos HCP,
the stand wasot mapped separately from the Mormanzanita chaparral from which it is emerging
(Figure 6)therefore, the acreage is not reflected in Tabl&ection 27.1.2.4 describes this stand in
greater detalil.

2.5.4 OtherLandCover

The MDER featurés 17 acres (0.06% of total lanithat has been classified as developed (0.14 acres or
0.05%) or largely developed (0.02 acres or 0,0ldblel). Theseareas includehe 0.11-acre area in the
southeastern corner of the Pecho Unit that is traversed by Pecho Valley(Rigade 6)and 0.@ acres
along the southeastern portion of the Bayview Unit where Calle Cordoniz Road is mapped within the
reserve(Figure 5)Land surveg may reveal thabne or both of these@oads are located outside of the
MDER unitssuch that the developed acreage, isthnwas calculated in GIS based on rersgasing

data and the County cadastral data layer, does not, in fact, occur in the reserve.
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2.6 CoveredSpecies

The MDER provides habitat for all four covered species of the LOHCP (Box 1) andmigs suitable
habitat for and occurrences of other sensitive spe¢€iesble?). Additional rare species may be

identified during the course of moreethiled surveys of the property to develop the full LOHCP AMMP.
The following sections provide an ovaw of the covered species and available information about their
distribution within the MDER.

Table2: Sensitivespecies know or likely to occur in the MDER

Occurrence

Species Common Name Status? in the MDER
Plants
Arctostaphylos morroensis Morro manzanita FE, CRPRIB Present
Cladonia firma firm cup lichen CNDDB G4/s1
Eriodictyon altissimum Indian Knob mountainbalm FECRPR1B Present
Erigeron blochmaniae Blochman's leaf daisy CRPR 1B Present
Erigeron sanctarum Saint's daisy CRPR 4
Erysimum capitatunssp.lompocense  San Luis Obispo wallflower CRPR 4 Present
Monardella undulata curly leafed monardella CRPR 4
Prunus fasciculataar. punctata sand almond CRPR 4 Present
Sulcariasidifera splitting yarn lichen CNDDB G1/s1.:
Animals
Helminthoglypta walkeriana Morro shoulderband snail FE Present
Bombus crotchii / NBGOKQa 0 dzYaCE
Icaria icaroides morroensis Morro blue butterfly Present
Anniella pulchra Californiaegless lizard SSC
Phyrnosoma blanwillii coast horned lizard SSC
Circus cyaneus northern harrier SSC Present

Dipodomys heermanni morroensis Morro Bay kangaroo rat FE, SE
1 Status Designations
CNDDB G1/s1.1: ©latural Diversity Database: limited distribution and abundance; very threatened
CNDDB G4/S1: Apparently Secure globally but critically imperiled in C
CRPR IB: list of most endangered plants by the Califoatiad\Plant Society
CRPR 4: 'Watdlst' compiled by the California Native Plant Society
SSC: CA Dept. of Fish and Wildlife Species of Special Concern
FE: Federally listed endangered speci

SE: Statdisted endangered species
CE: Candidate fatate-listing asendangered
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2.6.1 Indian Knob Mountainbalm
2.6.1.1 Species Background

Indian Knob mountainbalni¢iodictyon altissimuinis a shrub in the borage family (Boraginaceae) that
is both state and federaHijsted as an endangerdtUSFWS 1994); it is alsas a California Rare Plant
Rank of 1B.1, which signifies that it is rare, threatened, or endangered in California andezts€GNPS
20208).

Indian Knob mountainbalm is known from just seven occurrences in western San Luis Obispo County of
which six ae thought to be extant. There are two extant occurrences on Indian Knob, a rock outcrop
area south of San Luis Obispo and hat Pismo Beachpproximately 13 miles east of Los Qg9
occurrences represented by a total of four, disjunct stands aregatdl Canyon within Montafia de Oro
State Park south of the LOHCP Area (USFWS 2013a), and two occurrences are within thdBétyvie
(Section 2.6.1.2). Indian Knob mountainbalm was not detected during a survey of the Broderson
property just west of the Bagew Unit, suggesting the previously documented occurrences there may

be extirpated (USFWS 2016, Kofron et al. 2019).

Thoughindian Knob mountainbalm populations have not been comprehensively censused throughout
GKS aLISOASaQ NI y 3tbtal fewieKtSad 60D pldbts, Hith indsivof thioSeR~5dted
within the two extantindian KnolbccurrencegUSFWS 2013a, Ko et al. 2019).

Indian Knob mountainbalm occurs on sandy soils derived from marine sandstone at Indian Knob, and
Pleistocene aler and partly cemented aeolian deposits (i.e., the Baywood fine sand soils) in Los Osos. In

both areas, the species occursamosaic of chaparral and oak woodland vegetation. Within these
O2YYdzyAlASazr (GKS aLISOAS&Q RikréhébNR dhatactaridtifs oftte OGS NE  f A
endangered shrub have not yet been examined, the stands are thought to be remnantsdaoyer

occurrences that have contracted over time as a result of succession, which creates less favorable

conditions for this edy successional species that is promoted by fire (USFWS 2013a).

Indian Knob mountainbalm can reproduce vegetatively by distaibng clones from rhizomes (Wells
1962). Individuals may survive fire by resprouting from belowground tissues. Fire may lreadequi
stimulate seed germination and create open canopy, bare soil conditions conducive to seedling
establishment and surviV@USFWS 2013a).

As part of the most recent fivgear review, persistence of Indian Knob mountainbalm was deemed
threatened by ire exclusion, exotic plants, climate change, and demographic and environmental
stochasticity (randomness; USFWS 201B84bhin the MDER, occurrences alksothreatened by trail
clearing conducted bgeopleseeking to maintaitrail accesgor recreation(Kofron et al. 2019).

2.6.1.2 Occurrence within the MDER

As noted above he Bayview Unit supports two occurrences of Indfamob mountainbalm: one just

north of the water tank in the southeastern corner of the reserve (Occurrence 6), and the other near the
center of the reserve by the Bishop pines (Occurrence 4). These occurrences were censused in April
2016 and found to contaia total of 46 ramets: 22 within a 63m@rea in Occurrence 6 and 23 within a

40 m wide area il©ccurrence 4 (USFWS 2016, Kofron é2@19. Central maritime chaparral
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communitieselsewhere in the Bayview Unit and in the Pecho Umitich cover 2008 aes or 74% of the
MDER (Tabl&), could provide suitable habitat for this species, particularly following fire or other
disturbances thabpen up the shrub and tree canopy

2.6.2 Morro Manzanita
2.6.2.1 SpecieBackground

Morro manzanita Arctostaphylosnorroensi$ is a large, evergreen shrub in the heath family (Ericaceae)
that is federallflisted as a threatened species (USFWS 1994). Though metistad under CESA, Morro
manzanita has a California Rare Plant Rank of 1B.1, which is used for pamat®trare, threatened, or
endangered in California and elsewhere (CNP2B&0

Morro manzanita is endemic to the Los Osos region where it occumngily on Baywood fine sand

soils. Based on the likely historic distribution of these soils, Mm@ozanita may have covered

between 2,000 and 2,700 acres (McGuire and Morey 1992). The current range of Morro manzanita is
approximately 890 acres (LSA ddates 1992). Within that area, Morro manzanita covers
approximately 350 acres (Tyler and Odion 1996

Morro manzanita primarily occurs within central maritime chaparral communities; it is the dominant
species (i.e., in terms of canopy cover) within iherro manzanita chaparral and @ominates with
wedgeleaf ceanothus and California sagebrush. Moramranita also occurs at low abundance in the

coast live oak woodland, in the understory or canopy gaps of coast live oak. Scattered Morro manzanita
may al® be found in other communities including within the developed areas.

Morro manzanita is a lontived shrub (>56year life span) that is adapted to recurring fire, which is an
important component of the disturbance region within the Baywood fine sandsystem. Fire kills

adult Morro manzanita, which lack a burl from which to resprout; however, it@ismotes seed

germination and establishment, and therefore regeneration (Tyler et al. 2000). Effective fire
management will likely be essential to the she$ & Qter geysidtence. Tofrequent fire may

decrease populations by killing adults prior to @meilation of sufficient viable seed to replace them
OhRA2Y YR ¢@ftSNIuHnnuO® !4 GKS alFyYS GAYSZ bFANB
senesce and die, seed production decreases and at some point, seed availability could be reduced t
level below which seedling establishment following an eventual fire is insufficient to replace the stand.

As a narrow endemic species, Morro manzamiersistence is also threatened by habitat loss, including
land conversion. Persistence is also #tened by habitat degradation, including exotic plants and
incompatible recreational uses, which can impact Morro manzanita directly through shrub reomoval
pruning that reduces survivorship and reproduction, as well as by causing erosion (USFWS 2008). Mo
manzanita may also be impacted by vegetation management, including fire hazard abatement on
private lands; the Community Wildfire Protection Plan asa®imoving this species (SLOCCFSC 2009).
Although individual Morro manzanita are typically trimmethiex than removed in most hazard
abatement activities, as noted above, the species does not resprout from a burl when cut, and in the
absence of fire, sedithg establishment is very limited (Tyler et al. 1998).
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2.6.2.2 Occurrence withinhe MDER

Morro manzania occurs at relatively high density in the southern portion of the Bayview Unit and in the
southeastern portion of the Pecho Uiiitthe central maritime baparral community. Morro manzanita

also occurs at lower frequency and abundance including as isolgtgically smaller shrubs in the

coastal scrub communities within the reserve. The reserve features an estimated 211 acres (76% of the
reserve) of suitale habitat for this species (Table 3), based on the vegetation mapping and classification
in which al of the central maritime chaparral series as well as the Bishop pine and coast live oak
woodland were considered suitable habitat (Figures 7 altd@&5raw2020. Mapping surveys for this
species within the reserve will be conducted as part of implemeoradif the LOHCP and will increase
understanding of the species distribution and areal exigx@HCP Section E.3)

Table3: Acresof Morro shoulderband snail and Morro manzanita habitat within the MDER bast
on regional plant community mapping(Table 1, Figures 5 and BicGraw 2020

Bayview Pecho Total
Species and Habitat Acres % Acres % Acres %
Morro Manzanita Habitat! 173.7 62% 37.6 13% 211.3 76%
Morro Shoulderband Snail Habitat
Primary Habitat? 91.5 40% 10.2 21% 101.7 36%
Secondary Habitat? 33.8 15% 29.5 62% 63.3 23%

Total 125.3 54% 39.7 83% 165.0 59%
1 Includes all maritime chaparral communiteeswell as coast live oak and Bishop pine woodlands
2 Includes all coastal sage scrub as well as Morro manzanita California Sagebrush and Wedgeleaf Cea
California sagebrush
3 Includes Morro manzanita Weedleaf Ceanothus and Developed Areakich @n feature suitable habitat

2.6.3 Morro Shoulderban®nail
2.6.3.1 SpecieBackground

The Morro shoulderband snalélminthoglypta walkeriang is a federally listed endangered terrestrial
mollusk endemic to the area immediately north and south of Morro Bay intalo&an Luis Obispo

County (Roth and Tupen 2004). When listed by the USFWS in 1994, the taxon, which was also known as
the banded due snail, was comprised of two subspecldsy. walkerianaandH. w. morroensis

(USFWS 1994). These taxa have since mmgnized as two separate species:

Morro shoulderband snaiH. walkeriand and Chorro shoulderband snail.(morroensisRoth and

Tupen 2004).

The current known range of Morro shoulderband snail is estimated to encompass approximately 7,700
acres (Rotland Tupen 2004). Most of therea is centered on Los Osos north of Hazard Canyon, west of
Los Osos Creek, and south of Morro Bay; however, it also includes a narrow strip of coastal dunes north
of Morro Bay in Morro Strand State Park (Roth and Tupen 208&WS 2006). Within this geaghic

area, native habitat occupied by the species includes coastal sage scrub along the immediate coast, and
coastal sage scrub and open central maritime chaparral communities on stabilized dunes further inland.
Within theseareas, Morro shoulderband s often found in areas featuring dense plant cover

comprised of shrubs or mdbrming species (e.g., iceplant) where plant cover including branches is in
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contact with the ground (USFWS 1998). Individuals are typically patchily dispersed and observed in
clumpsof coastal sage scrubs or clumgdsseldt grass (SWCA 2014).

Though intact habitator Morro shoulderband snaiihcludes primarily coastal sage scrub, and open
central maritime chaparrathe speciexsan also occur, sometimes in high abundance, in aréas o
degraded habitatincluding areas invaded by dense exotic plants, such as veldt grass, fennel
(Foeniculum vulgadeand iceplant (SWCA 2013). However, the species distribstrmgatively
associated with exotic eucalyptus (Walgren and Andreano 201&yoMhoulderband sailsare also

found in association with a variety of anthropogenically disturbed habitat areas, including areas where
coastal sage scrub has been converted to-native grassland due to vegetation clearing and mowing,
areas covered byeldt grass and icépnt, landscaping and ornamental plantings, woodpiles, and other
habitats within developed areas and rightbway (SWCA 2013, 2014, 2015, 2016, and 2017). Indeed
Morro shoulderband snail fsund withina range of habitat conditionis existing developeareas as

well as remaining intact habitat

Morro shoulderband snail is also often found in litter that accumulates on the soil surface, and under
piles of rock, downed wood, or other debris (SWCA 2013). These microsites provideshadisted
environments of reduced desiccation stress that are required by the terrestrial mollusk (Roth 1985). The
species is occasionally observed in shallow (less than ¥ inch) depressions within the soil (Belt 2016).
Morro shoulderband snails can be @tted to and foundn water puddles, where they can be drowned
(SWCA 2013).

Morro shoulderband snails feed on decaying matter and fungal mycelia that grow on decaying matter
and plant roots. The species is most active during periods of moist conditichg]ing during ana@fter

rain, as well as when there is heavy fog or morning dew. Feeding, reproduction, and growth occur
primarily during the rainy season (i.e., October to April; Roth 1985). During periods of drought, Morro
shoulderband snails are tygally inactive, andnay aestivate (Roth 1985).

Morro shoulderband snail is threated by loss of habitat due to development, and degradation of habitat

as a result of exotic plants, recreational activities, and senescence of dune vegetation (USFWS 2001).

When originally listed as federalgndangered in 1994, additional threats to Morro shoulderband snail

included competition from nomative snails such as the European garden sHaliX asperspand

parasitism by sarcophagid flies (USFWS 1994); howewenxht recent fiveyear review of the status

of the species found no evidence for the effects of the former, and the latter threat was deemed

dzyt A1Ste (2 UGKNBFGSYy G(GKS aLIlSOASaQ LISNEAaAGISYOS o {

2.6.3.2 Occurrencewithin the MDER

Morro shoulderband snallas been observed within the Bayview Unit of the MDER as paureéys
conducted during creation of the fuel break in 2020 (D. Hacker, pers. comm. Z020joastal sage
scrub and wedgeleaf ceanothi@alifornia sagebrush commuiags, whichtogethercower a total of 102
acres (36%) of the MDER, are considered to provide primary habitat for Morro shoulderband snail
(McGraw 2029 These communities largely occur in the northern portion ofBlagview Unit, and
western portion otthe Pecho UnitThe Morro nanzanitawedgeleaf ceanothusommunity, which
covers aradditional 63 acres (23%) of thDERIs considered secondary habitatr Morro
shoulderband snail, whiak anticipated to occur there at lower frequency andagrundance than in
the primary habitat This habitat extends south into the Bayview WRigure 9and occurs throughout

Jodi McGraw Consulting 28 November 2020



Los Osos Habitat Conservation Plan Preserve System Existing Conditions
Interim Adaptive Management and Monitoring Plan

all but the southeastern corner of the Pecho Uiikitgure 10)The northern portion of the Bayvielnit
was identified as critical haait for the endangered mollusfpJSFWS 2001)

2.6.4 Morro Bay Kangaroo Rat
2.6.4.1 SpecieBackground

The Morro Bay kangaroo raDipodomys heermanni morroengis a small, nocturnal, fossorial rodent
endemic to the Baywood fine sands ecosystem centered on the community of Los Osos. Within its
range, which was eshated at less than five square miles, habitat for the species includes compacted
sandy soils withlepes of less than 15 degrees, supporting a range of vegetation types (Gambs and
Holland 1988).

Optimal habitat for Morro Bay kangaroo rat appears to beyesuccessional stages of coastal sage

scrub, which are characterized by scattered subshrubs Bnibs less than three feet tall, interspersed

with herbaceous plants and bare ground. Characteristic plant species of Morro Bay kangaroo rat habitat
includesandcarpet Cardionema ramosissimynwedgeleaf ceanothus, western thistigi{sium

occidentalé, Galifornia croton Croton californicus seacliff buckwheatyedgeleaf horkeliadeer weed,

and grasses (Roest 1973, Gambs and Holland 1988).

Morro Bay kangroo rats are solitary, and inhabit burrow systems that they use for nesting, escape, and
caching seds, which constitute their primary food source. Predators likely include snakes holtst

(Lynx rufu} coyote Canis latrang domestic catKelis catis) and domestic dogdanis lupugamiliaris);

the domestic animals enter habitat from adjacent desitial areas (USFWS 2011b).

Morro Bay kangaroo rat is listed as endangered under the CESA and the ESA; the species is also fully
protected under the Calirnia Fish and Game Code. Listexdfederally endangered in 1970 (USFWS
1970), Morro baykangaroo rat has not been observed in the wild since 1986 despite several surveys.
The last observed occurrence was within habitat currently within the Bayview Uhie dflorro Dunes
Ecological Reserve (USFWS 2011b). The species may still be preseniebetbable levels;

alternatively, it may have gone extinct (USFWS 2011b). Observations of potential signs that may be
evidence of the species (e.g., burrow entranelsLISR f A1 S |y dzLJAA RS R246y a! é
mark, surface seed pit cache) fra#@08 to 2011 suggest that some isolated colonies may persist in
pockets of suitable habitat (USFWS 2011b). The species may persist on several large, privately owned
parcels featuring potentially suitable habitat, including two where the species previocslyred,

where surveys could not be conducted (USFWS 2011b).

Declines in the population of this species are attributed to habitat loss, degradation, and fragmentati
caused primarily by development within the Los Osos and Baywood Park communiti¢es; habialso
been degraded and fragmented by fire exclusion, which converts-sadgessional coastal sage scrub
habitat to later successional communities that lalk preferred food plants and perhaps other
important structural components of their halit Declines may have also resulted from predation by
domestic cats and use of rodenticides (USFWS 1999, USFWS 2011b).
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2.6.4.2 Occurrences within the MDER

The MDER providesuitable habitat remaining for Morro Bay kangaroo. fdibst notably, the more

open associations of maritime chaparral and coastal sage tacated awayrom adjacent

development and associated threges.g., domestic pets) provide suitable habifBhespecies was not

observed duringprotocol surveys condied at the site in 2009 (Villablanca 2009). While scent dogs

trained to detect Lompoc kangaroo ré@ipodomys heermanni arenpg I @S (G ¢2 Wl SNIIaQ Rdz
in 2016, Morro Bay kamgoo rat was nodetected in the belt/camera stations that were opeedtfrom

12 nonconsecutive weeks. Nonetheless, the species may akise MDERit below detectable levels.

2.7 Stressors

The natural communities and rare speci#ghe MDERincluding the four coverkspecies, are
impacted by exotic plants and incompatible recreational useassbciatederosion.The following
describes the available information about these factors and their likely impacts.

2.7.1 Exotic Species

The MDER featureseveralplant species thaare not native to Californialheseexoticspecies can

compete with native plants, and alter plant community structure and species composition in ways that
degrade habitat for native animafFable4). The exotic plantgliscussed here are divided into twaaain
groups: ornamental species and invasive species.

2.7.1.1 Ornamental Species

The northern portion of the Bayview Unit features patchy occurrences of ornamental plants that
escaped from adjacent backyards along HighlandeDot in some cases, were delibexbt planted into

the area behind the houses. These ornamental species include pimesgp.), cypresses
(Hesperocyparisr Cupressusp.), agaveAgavesp.), yuccaYuccasp.), and daffodilNarcisss sp.),

though a conprehensive survey of the site wallikely identify additional species. Some of these plants,
including the agave, appear to be spreading (i.e., naturally recruiting).

2.7.1.2 InvasiveSpecies

The MDER also features exotic plant species that have become established in natural areas and
reproduceand spread on their own. These naturalized plants include some invasive plants, which spread
quickly and cause impacts to natural systems. The maisiver@lants know to occur in the site are

listed in Tablé; a targeted survey of the site would likeBveal occurrences of additional exotic species
including other invasive species.

The following sections descrilfige invasive plants that are of pacular concern for management in the
MDER, owing to their impacts on the covered species and othespmeaes, as well as native
biodiversity in the reserve: veldt grass, freeway iceplant, narrowleaf iceplant, jubata grass
eucalyptus Section D.1 othe LOHCP provides additional information about these and other exotic
plants and their management vhiin the LOHCP Preserve System.

Jodi McGraw Consulting 32 November 2020



Los Osos Habitafonservation Plan Preserve System Existing Conditions
Interim Adaptive Management and Monitoring Plan

Table4: Impacts ofexotic plant species within the Bayview Fine Sands Ecosystem

Impact Description Implication for LOHCP Preserve Syste

Outcompete Exotic plants can deplete soilisture Exotic herbs (grasses and forbs) compl
Native Plants and nutrients, shad®ut native species, with native herbs, subshrubs, and shrul
andcompete for limited space and reduce native plant species richne:
and abundance. They can reduce
establishment of thewo coveredplant

species.
Create Exotic plants canreate dense thatch Veldt grass creates persistent, dense
Thatch and (dried herbaceous biomass) and litter thatch while eucalyptus creates thick
Litter (leaves from shrubs and trees) on the s litter from leaves and bark. These
surface, which can inhibit establishmen: materials inhibit native plant
of native plants physically and also establishment and may play a rate

chemially (allelopathy). Thatch and litte limiting Morro shoulderband snail use c
also alter conditions fonativeanimals  eucalyptus stands (Walgremd
Andreano 2012).

Alter Exotic plants alter the structure of native Exotic grasses convert shrdobminated

Community communities, and in doing so, can communities including coastal scrub ar

Structure degrade habitat for native animals maritime chaparral to grasslands, while

and Species including by reducing availability of fooc invasive trees like eucalyptus can conv

Composition and shelter shrublands to forests. These type
changes degrade habitat Morro
shoulderband snail and Morro Bay
kangaroo ratwhich can also be impacte
by loss of food (i.e., preferred host
plants) and shelter.

Promote Fire Invasive plants can create fuel conditior Veldt gras€reatesfine fuels that
that promote fire, which cakill naive promote fire inshrublands where widely
woody species that are not adapted to spaced native shrubs and sparse herbs
fire. Fires that kill woody species can typically will not sustain fireGrassfire
result in typeconversion of shrublands t cycles can convert shrublands to
grasslands as part of a grdse cycle grasslandsEucalyptus creates dense
(D'Antonio and Vitousek 1992) fuels that can also promote fi\NPS

2006)
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Table5: Invasive exotic plants known to occur within the MDER

Common Name Scientific Name CallP@QRatings
eucalyptus EucalyptusamaldulensigndE. globulus ~ WatchLimitec?
veldt grass Ehrharta calycina High
freeway iceplant Carpobrotus edulis High
narrowleaficeplant Conicosia pugioniformis Limited
jubata grass Cortaderia jubata High
red brome Bromus madritensissp rubens High
rip gut brome Bromus diandrus Moderate
Saharan mustard Brassica tournefortii High
wild oats Avenaspp. Moderate

ICalifornia Invaive Pest Plant Council Inventory (20) Ratings
High¢ Severe ecological impacts on physical processes, plant and animal communities, an
vegetation structure.
Moderate ¢ Substantial and apparenbut generally not severecological impacts on physic
processes, plant and animal communities, and vegetattoncture.
Limited ¢ Invasive but their ecological impacts are minor on a statewide level or there was r
enough information to justify a higher score.
Watch¢ Pose a high risk of becoming iniesin the future in California.

2 The range reflects theange of ratings for species in this genus

2.7.1.2.1 VeldtGrass

Veldt grassEhrharta calycinpoccurs patchily within the MDER, where its distribution and abundance
appear to reflect two primary factord) plant community, and 2) disturbance history. Veldt grass is
most widespread and abundant within the California SagebRIlskk Sage seriemnd varies in
abundance from less than 10% to 70% absolute cover in the Bayview Unit where the species was
genemlly mapped as part of this project (Figure 11). The denser veldt grass patches appear to be
associated with areas of soil disturbance, inclugirigr land clearing and recreational use.

Veldt grass is patchily abundant in the Pecho Unit, where it wasapped to prepare this plawhich
instead focused on informing initial exotic plant management, which was prioritized in the Bayview Unit
(Secion 31.1).

In the centralmaritime chaparral, veldt grass is primarily restricted to recreational teasothergaps

in the otherwise dense shrub and tree canopies. Current abundance is very low in these areas; however,
future disturbance includingre has the potential to greatly enhance veldt grass distribution and cover

in the Morro manzanita stands.

Dense infestations of veldt grass appeaiirbibit native planslikelythrough compeftion for limited

soil resourcesAreas withdense (>50% cover of) veldt graden have few native species occurring in
very low abundance (J. McGraw, pers. alhe® tussockdominated fields provide very different
habitat conditions than uninvaded coastal sage scrub, which is dominated bysstmdidforbsand thus
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Figurell: Veldt grass and other invasive plants in the Bayview Unit o# torro Dunes Ecological Reserve
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Figurel2: Imagesof Stressors tahe MDER, showing: a) patch of veldt grass featuring high cover in
the Bayview Unit, b) patch of freeway iceplant mixed with veldt gsas the Bayview unit, ¢) patch of
Agave sp. in the Bayview Unit, d) excessively wide trail in the Bayview Unit, e)dd@asd eroded trail
in the Bayview Unit, and fa stand of eucalyptugn the PechoUnit. Photographs by Jodi McGraw.
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