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San Clemente Island INRMP

1.0

Introduction

San Clemente Island harbors priceless assets that are inextri-
cably linked...it is an indispensable platform for national
defense readiness, and home to globally significant natural
resources. This Plan sets the course for their protection over the

next five years.

1.1 Purpose and Background

San Clemente Island (SCI or Island) is the southernmost of California’s Channel
Islands, located 68 nautical miles west of San Diego and 55 nautical miles south
of Long Beach (Figure 3-1). With its associated offshore range complex (SCIRC)
(Figure 2-2), it is the primary maritime training area for the U.S. Department of
the Navy (DoN) Pacific Fleet, U.S. Navy Sea, Air and Land (SEALS), and supports
the U.S. Marine Corps (USMC or Marine Corps), the U.S. Air Force and other
users. It is also home to a variety of unique and rare ecological resources on land,
and some of the richest marine communities in the world in adjacent waters.
This Integrated Natural Resource Management Plan (INRMP, or Plan) sets the
course for the sound integration of the Navy’s mission and natural resource pro-
tection on SCI over the next five years.

The Sikes Act Improvement Act (SAIA) of 1997 committed the U.S. Department
of Defense (DoD) and U.S. Navy (Navy) to develop INRMPs for installations like
San Clemente Island by November 2001. The purpose of an INRMP is to guide
installation commanders in managing their natural resources in a manner that is
consistent with sustainability of those resources while ensuring continued sup-
port of the military mission. Specifically, the INRMP (Plan) is to provide for:

= Fish and wildlife management, land management, and forest management;
= Fish and wildlife habitat enhancement or modifications;

»  Wetlands protection, enhancement, and restoration, where necessary for
support of fish, wildlife, or plants;



1.2 INRMP Goal

San Clemente Island Integrated Natural Resources Management Plan May 2002

= Integration of and consistency among the various activities conducted
under the Plan;

=  Establishment of specific natural resource goals and objectives and time
frames for proposed actions;

= Sustainable use by the public of natural resources to the extent that the use is
not inconsistent with needs of the fish and wildlife resources;

= Public access to the military installation that is necessary and appropriate for
the use described above, subject to requirements necessary to ensure safety
and military security;
Enforcement of natural resource laws and regulations;
No net loss in the capability of the military installation lands to support the
military mission of the installation; and

= Such other activities as the Secretary of the Navy determines appropriate.

An INRMP is a five-year, ecosystem-based plan that is to be developed in coopera-
tion with and with the concurrence of U.S. Fish and Wildlife Service (USFWS) and
the state fish and wildlife agency, in this case the California Department of Fish
and Game (CDFG). The document reflects the mutual agreement of all parties.

The Goal of this SCI INRMP is to support the military requirements of the
Pacific Fleet while maintaining long-term ecosystem health. It will:

m Facilitate sustainable military readiness and foreclose no options for future
requirements of the Pacific Fleet;

= Protect, maintain, and restore priority native species to reach self-sustaining
levels;
Ensure ecosystem resilience to testing and training impacts; and
Maintain the full suite of native species, emphasizing the endemics.

This goal statement represents the consensus of the diverse group of stakehold-
ers developing the INRMP. “Goal” is here defined as “a broad statement of intent,
direction and purpose; an enduring, visionary description of where we want to go.” It is
also not necessarily completely obtainable. However, its vision is used as the
compass of a plan’s progress: are we continuing to move in the agreed upon
direction? Without the compass, a plan can easily wander off course.

1.3 Plan Collaborators and Public Participation

1-2

The office of the Commander Navy Region Southwest (CNRSW) initiated this
planning process for SCI. The users, managers and agencies with responsibility
for, or interest in protecting SCI resources, partnered together in the form of a
Working Group. This Working Group met every other month, and consisted of
the Commanding Officer (CO) Naval Base Coronado (NBC) and representatives
from CNRSW Natural Resources Office, San Clemente Island Range Operations,
USFWS, CDFG, Southern California Offshore Range (SCORE), Southwest Divi-
sion, Naval Facilities Engineering Command (SWDIV), The Catalina Conser-
vancy, and Channel Islands National Park.

The Working Group adopted the following as their mission statement:

Introduction
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The SCI INRMP Working Group will develop an implementable plan to maintain long-
term ecosystem health consistent with the operational requirements of the Pacific Fleet’s
training and testing mission.

In addition to an inter-agency approach to the planning process, the public is
invited to participate at various stages of Plan development. The SAIA requires
that INRMPs be made available to the public for comment. A web site was devel-
oped in the fall of 2000 with which Working Group members could track
progress and comment on the Plan, and the public could voice opinions about
the approaches taken. Periodic public workshops are planned.

Other partners conducting work on San Clemente Island are described in Sec-
tion 2.1.8 “Current Partnerships.”

1.4 Military Mission and Island Management Responsibilities

1.4.1 Military Mission

Introduction

In keeping with the principal use of military installations to ensure the prepared-
ness of the U.S. Armed Forces, the SAIA mandates that the INRMP shall provide
for no net loss of the capability of the installation’s lands to support the military
mission. For the Island, this mission is:

To support tactical training and research and development efforts in
the SCI Range Complex by maintaining and operating facilities and
providing services, arms and material support to the U.S Pacific Fleet
and other operating forces.

The mission of the Commander-in-Chief, Pacific Fleet (CINCPACFLT) is to sup-
port the U.S. Pacific Command’s theater strategy, and to provide inter-operable,
trained and combat-ready Naval forces to CINCPACFLT and other U.S. unified
commanders. As such, the U.S. Pacific Fleet is a “force provider” to unified com-
manders in various regions around the world.

In addition to its Operational and Type Commanders, the Pacific Fleet also coor-
dinates Navy support activities ashore through Regional Coordinators. Overseas,
these Regional Coordinators serve as the Pacific Fleet’s military liaison with host
governments to facilitate combined exercises and enhance mutual force coordi-
nation. There are six Regional Coordinators, one of them here in San Diego,
CNRSW. The following are the mission and vision of CNRSW.

Commander, Navy Region Southwest Mission: We are a regional team dedi-
cated to providing the highest level of base operating support and quality of life services
for all operating forces and shore activities in the Southwest Region.
Navy Region Southwest Vision: We will be recognized as the leader in shore
installation management: One Team, One Voice, One Mission.
CNRSW, as the Naval shore installation management headquarters for the
Southwest region (California, Arizona, and Nevada), coordinates base operating
support functions for operating forces throughout the region. The guiding prin-
ciples of CNRSW are (USDON, SWDIV 2001):
Preserve mission integrity and capability;
Ensure the quality of life of the sailors and their families;
= Optimize efficiency and reduce redundancy through regionalization of
functions;
= Be agood neighbor by acting as a steward of the environment and working
with local communities;
= Establish live/work zones through compatible development; and

1-3
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m Foster inter-service relationships for joint use opportunities.

Figure 1-1 depicts the organizational administration of CNRSW.

Commander
Navy Region Southwest
[ | [ [ I
Naval Facilities DSOUthWESt ACOSForce Public Commanding ACOS NR/CR
Engineering NX?I::CENG Protection Works Officer Environmental  [—Program
Command ™ - Center NBC )
COM Regional
NEPA liaison
Security
Federal | __ | L |
| | Fire Commanding| [Commanding] [NRRrE Officer-in- S%rincr:ranumg Officer-in] [Officarin-
Natural Project Installation Officersci | [Officer NAS Charge NAB & Silver|| Charge Charge
Resources Planning Restoration NorthIsland LaPosta Strand Navy || SERE NOLF
MWTC beaches

Figure 1-1. Administrative organizational chart for Commander, Navy Region Southwest as related to this Plan.

14

Figure 1-2 displays the relationship between Base Commanders and their Assis-
tant Chiefs-of-Staff (ACOS). This chart is commonly referred to as the “Galactic

Radiator.”

Introduction
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Figure1-2. Relationship matrix for Assistant Chiefs-of-Staff and Base Commanders.

Introduction
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Responsibilities and Users
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CINCPACEFLT is ultimately responsible for SCI operations, maintenance, train-
ing and support. Regional command is provided by CNRSW (Figure 1-3).

Local command of SCl is provided by the CO, NBC. It is the mission of NBC and
its environs to equip, maintain, train and support Naval surface and aviation
units of the Pacific Fleet and other operating forces in order to conduct military
operations in support of the Fleet’s operational commanders.

The following descriptions of organizational responsibilities and users are con-

sistent with the Operations Management Plan (OMP) for the Ranges and Opera-
tional Areas at San Clemente Island, California (Draft 2000).

The Major Claimant, CINCPACFLT, and the Primary Host Command, CNRSW
and NBC, have the principal interest and primary responsibility for oversight
and management of SCI.

Commander-in-Chief,
U.S. Pacific Fleet

Commander,
Navy Region Southwest

Commanding Officer,
Naval Base Coronado

Officer-in-Charge,
San Clemente Island

Figure1-3. San Clemente Island chain of command.

Primary Host Command

The CO, NBC is responsible for Island infrastructure and provides resources
including personnel and facilities to host tenant operations. The mission of NBC
is “to arm, repair, provision, service and support the U.S. Pacific Fleet and other
operating forces.” CNRSW provides shore installation management for those
facilities owned or managed by CINCPACFLT in California, Arizona and Nevada.
This includes support for housing, environmental, security, family services, port
services, air services, supply, medical and logistics. The command also serves as
the regional coordinator for the CINCPACFLT.

The Officer-In-Charge of SCI supervises non-range day-to-day operations and
activities on and around the Island. Naval Auxiliary Landing Field (NALF) SCI is
responsible for airfield operations. Airfield Operations provides fleet aviation
training and support for take-off, landing, touch and go, ground control
approach, and Fleet Carrier Landing Practice for fixed-wing, turbo prop, jet and
rotary-wing aircraft. NALF SCI also serves as a primary, secondary and emergency
landing field. The airfield provides logistic support for military and other govern-
ment projects, fleet operations for ship and squadron units and support for con-
tract air carriers. Contract air carriers provide transportation service to and from
Naval Air Station (NAS) North Island for most SCI military/civilian/contractor
support personnel.

The SCI Range Complex Fleet Support Officer manages and coordinates between
range operations (managed by SCORE) and Island support activities. This
includes facilitating operational events, logistics support and coordination with

Introduction
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the CNRSW, Environmental Department, Natural Resources Office (NRO) (Fig-
ure 1-4) in reviewing operations for compliance with all applicable statutes, laws,
and environmental regulations.

Environmental ACOS

Environmental NOSC Coordinator
Program Manager

REC Coordinator

Environmental Environmental Environmental
Program Support Compliance Operations —{ NAFEI Centro SM
1
I 1 _ _
General Program Budget || Air Quality Natural/Cultural/Historical | NAS Fallon SM
Support Resources
Botanist

Management and REC - anist - .
Support | Water Quality | | wildlife biologist | NAF Lemoore sM
SCI Wildlife Program Mgr
Hazardous Waste Cultural Resources Mgr
Architectural Historian NWS Seal Beach SM

NAVSTA Operatjons Manager
™ Compliance Compliance Manager
| — 1 NBVC Ventura SM
ACOS - Assistant Chief of Staff SUBASE NEPA, ERT Coordination
ERT - Enhanced Readiness Team 1 ; .
IR - Installation Restoration Compliance L1 Range Environmental - -
NAF - Naval Air Facility Issues Regional Recycling
NAS - Naval Air Station
NAVSTA - Naval Station —| Coronado
NBVC - Naval Base Ventura County Compliance
NELP - Navy Environmental Leadership Program
NEPA- National Environmental Policy Act
NOSC -Navy On-Scene Coordinator || P2/NELP
NWS - Naval Weapons Station
P2 - Pollution Prevention
REC - Regional Environmental Coordinator IR
SM - Station Manager —

Figure1l-4. CNRSW environmental organizational chart. Most natural resource functions on San Clemente Island occur under
Environmental Operations.

Users

There are three main types of users: tenants, frequent users and intermittent
users. Tenants are users that maintain a permanent presence on the Island and
occupy permanent facilities or operational areas. Frequent users conduct opera-
tions on and around the Island throughout the year, but do not have permanent
assigned structures or a daily presence. Users are listed in Table 1-1. An organiza-
tional chart of Navy users is shown in Figure 1-5.

Introduction 1-7
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Tablel-1. Users of San Clemente Island and associated offshore ranges.

Tenants

Frequent Users

Intermittent Users

Fleet Area Control and Surveillance Facility (FACSFAC)

Southern California Offshore Range (SCORE)

Space and Naval Warfare Systems Command Systems Center (SSC SD-SYSCEN)
Naval Undersea Warfare Center (NUWC)

Naval Special Warfare Command (NAVSPECWARCOM)

Naval Special Warfare Center (NAVSPECWARCEN)

Naval Special Warfare Group ONE (NAVSPECWARGRUONE)

Special Boat Squadron ONE (SPECBOATRON ONE)

Public Works Center (PWC)

Military Welfare and Recreation (MWR)

Naval Medical Clinic (NMC)

Natural Resources Office (NRO)

Federal Fire Department (FFD)

Naval Command, Control, and Ocean Surveillance Center Research, Development, Test, and
Evaluation Division (NCCOSC RDT&E)

Naval Air Force Pacific (COMNAVAIRPAC)

Naval Surface Forces Pacific (COMNAVSURFPAC)

Submarine Forces Pacific (COMSUBPAC)

1st Marine Expeditionary Force (I MEF)

THIRD Fleet (COMTHIRDFLT)

Carrier Group ONE (COMCARGRU ONE)

Afloat Training Group Pacific (ATGPAC)

Expeditionary Warfare Training Group Pacific (EWTGPAC)
Sea-based Weapons and Advanced Tactics School, Pacific (SWATS)
Naval Warfare Assessment Station (NWAS)

Submarine Squadron 11

Fleet Information Warfare Command (FIWC)

Very Shallow Water (VSW) Mine Countermeasures (MCM) Test Detachment
Command Training Pacific (COMTRAPAC)

Marine Artillery

Helicopter Combat Support Squadron 85 (HC-85)

Airline transport contractor

Naval Air Warfare Center Weapons Division (Point Mugu)
Explosive Ordnance Demolition Mobile Unit 3

U.S. Army 864th Engineers (Fort Lewis, WA)

U.S. Army 14th Combat Engineering Battalion (Fort Lewis, WA)
U.S. Army 555th Engineers (Fort Lewis, WA)

409th Construction Battalion Unit (Long Beach, CA)
Naval Reserve Readiness Command Region 19

Naval Coastal Systems Station (LCAC Operations)
California, Arizona, and Nevada Air National Guard Units
California Army National Guard

Mobile Diving Salvage Units

Naval Construction Battalion Units

U.S. Air Force Units

U.S. Army Rangers and Special Forces

Marine Air Wings

Immigration and Naturalization Service

University Research Programs

Boy Scouts of America

Girl Scouts of America

State and Federal Resource Agencies

Commander, Marine Force Reserve

Amphibious Assault Vehicle Test Facility (AAV)
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Figure1-5. Organizational chart showing Navy users of San Clemente Island. Adapted from the Draft Operations Management Plan for the
ranges and operational areas at San Clemente Island. Cited source: US Naval Institute Proceedings, April 1997, p 56, Norman Polmar, Ships
and Aircraft of the US Fleet, and interviews.
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1.4.3 Land Uses

1.5 Planning Framework

1.5.1 Ecosystem
Management
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Table 1-2 and Map 1-1 give locations and land-use areas on the Island. Refer to
Map 2-3 for additional land use areas. Land and water use activities under the
purview of this Plan are discussed in detail in Chapter 2 “Current and Future
Island Uses and Management.” Total acreage of the Island is 37,200 plus 54 acres
in off-shore islands and rocks. Due to the need for safety zones associated with
firing ranges, open space accounts for the great majority of the Island land use,
accounting for approximately 87% of the Island.

Tablel-2. Summary of land-use areas occupied by developed areas, roads,
impact areas, and other on- and off-shore training areas.

Land UseType
Land Use Categories (as defined in Activity

Overview Plan 2001) Acres
Air Operations 292
RDT&E/Communications 263
Ordnance/Live Fire Range 3,454
Others (medical, utilities, supply, housing, etc.) 75
Open space 32,401

Extent/Acreage of Selected Features

Roads Length (mi)
Primary 59
Secondary 94
On-Shor eFeatures Acres
Developed areas 360
Island Night Lizard Management Area 9,653*

Shore Bombardment Area (SHOBA, including 10,061

Impact Areas)

SHOBA Impact Areas 3,103

Missile Impact Range 54
Off-ShoreFeatures Acres
Mining Training Ranges 28,458

Kingfisher 1,629

Underwater Range 21,022

* Acreage from GIS coverage revised 1/25/02

The SAIA states that the INRMP goals “shall be to maintain or develop an ecosys-
tem-based conservation program...” The DoD Ecosystem Initiative (1996) and
DoD Instruction 4715.3 require that Navy installations incorporate ecosystem
management as the basis for land use planning and management. This approach
shall take a long-term view of human activities, including military uses, and bio-
logical resources as part of the same environment. The goal is to preserve and
enhance ecosystem integrity, and to sustain both biological diversity and con-
tinued availability of those resources for military and other human use. The
INRMP should benefit the species of SCI, and be implementable and achievable.

Ecosystem-based management shall include (OPNAVINST 5090.1B, 9 September

1999):

= A shift from single species to multiple species conservation;

m Formation of partnerships necessary to consider and manage ecosystems
that cross boundaries; and

Introduction
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Map1-1. San Clemente Island place names. (Do not reproduce or distribute without Navy permission [see Document Disclaimer]).
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= Use of the best available scientific information in decision-making and adap-
tive management techniques in natural resource management.

The ecosystem management mandate is accomplished by applying principles of
sustainability and proper, compatible use. Figure 1-6 illustrates the context in
which ecosystem management decisions are made. The status and condition of
natural and cultural resources, the continuing need for military readiness, and the
public values, budgets and technology which affect the land and its management
are the primary role players in this decision process.

Figure1-6. Ecosystem management.

Figure shows the decision process used by the Working Group to implement the
ecosystem approach while developing this Plan.

This Plan addresses all natural resources and their use on land and 300 yards off-
shore from the “low water mark” (assumed to be the Mean Lower Low Water
[MLLW] tide line) (Map 1-1). This is the limit of jurisdiction per President Frank-
lin D. Roosevelt’s Executive Order (EO) 6987 from the 1930s, which declared this
offshore boundary a “defensive sea area” and transferred *“control and jurisdic-
tion” to the Secretary of the Navy. This Plan also specifically addresses the near-
shore environment from -1.61 ft MLLW to the approximate maximum depth of
submerged vegetation.
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Figure1-7. Decision process for ecosystem management.
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1.5.3 Key Issues
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A “key issue” is a focus of effort for the Working Group because it is important,
not easily solved, and it may have more than one solution in which trade-offs
need to be evaluated. The Working Group identified the following key issues to
be addressed using the planning process and framework as described in this
chapter; they are listed in no particular order:

SCI has a finite capacity to simultaneously support operations and native or
endemic plant and animal communities, and finding the balance where both
are sustained is difficult.

Military values and natural resource values are both very high, and there has
been no programmatic strategy for resolving when they conflict. Issues have
in the past been resolved project-by-project and species-by-species, and this
has resulted in time-consuming conflict resolution and short-term fixes
rather than long-term solutions.

There is a lack of quantitative data on the effects that current and proposed
uses have on habitats and species.

There is a need for San Clemente loggerhead shrike recovery and recovery of
other precariously small populations of species protected under the Endan-
gered Species Act (ESA) that should be balanced with habitat and ecosystem
management that has long-term value for whole-island recovery and pre-
vention of future species listings.

Erosion and sedimentation continue, arising from inadequately constructed
or maintained roads, or from ongoing damage instigated by past overgrazing
by feral goats, exterminated around 1991. There are a total of 153 miles of
roads on SCI.

There has been a massive historic change in vegetation composition and loss
of overall cover, resulting in difficulty in defining desired future conditions
for native habitats.

Both training operations and natural resource operations require sufficient
access to SHOBA to accomplish their missions. Because many operations are
dangerous, training and natural resource management cannot always occur
at the same time within SHOBA. Scheduling is a challenge.

There is a need for effective control of invasive species in order to protect
habitat values for endemic species.

Wildland fire patterns may affect the ability of sensitive species to be self-
sustaining.

There is logistical and organizational difficulty in accomplishing wildland
fire management objectives for natural resource protection.

Some Island endemic populations are naturally small and have become frag-
mented, which may limit their recovery.

Clarification on policy is needed regarding who should fund activities that
are inherently operational versus natural resource-based for short- and long-
term management.

Resolution is needed to issues surrounding project-specific impacts and the
need to minimize those impacts vs. ongoing stewardship responsibilities of
the Navy.

Necessary military operations result in impacts to the environment that
require careful, active, and science-based management in order to achieve
sustainable use and ecosystem health.
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1.5.4 Relationship to
Other Plans

Introduction

The OMP and the related Environmental Impact Statement (EIS) and Overseas
EIS (OEIS) (these latter documents are combined as one) have been under devel-
opment during a timeframe parallel to that of this INRMP. Currently, the Navy
has a Draft OMP, but has not yet funded a revision phase.

A vision statement for use of the Island has been developed in the context of the
OMP:

Operations Management Plan Vision: San Clemente Island is the center of the
Pacific Fleet’s major training area. The Island and its operational areas should be
viewed as a Tactical Training Range Complex, and its areas and services should be
coordinated with Fleet user requirements. The infrastructure can be modernized, and
operations developed to provide realistic, integrated, comprehensive tactical training in
the littoral area. The concept of operations is to coordinate naval operations and natural
resource management to provide enhanced training and Research, Development, Test
and Evaluation (RDT&E) opportunities to support and sustain Fleet, joint and com-
bined operations.

Developed concurrently with this INRMP, besides the OMP and EIS/OEIS, are
the SCI Wildland Fire Management Plan, Island Night Lizard Management Plan
(currently in draft), San Clemente Loggerhead Shrike (SCLS) Recovery Plan by
USFWS (currently in draft), and the Channel Islands Fox Recovery Plan.
CNRSW’s Regional Shore Infrastructure Plan (RSIP) includes a related Activity
Overview Plan for SCI with a dual purpose: to provide the Navy with land use
planning tenets that will guide general locations for infrastructure, activities,
and operations; and to provide a guide for utilities and facilities infrastructure
planning, maintenance and future development. It is scheduled for completion
in March 2002. These are all key documents with significant influence on the
future management direction of SCI, and with which this INRMP attempts to be
consistent. For instance, the SCLS Recovery Plan will call for long-term monitor-
ing and will have specific requirements for recovery, both before and after de-
listing of the shrike. NRO is currently initiating work on a Conservation Agree-
ment with USFWS for protecting the San Clemente Island fox, which is currently
proposed for listing under the ESA.

Documents and planning processes relevant to the region around SCI include:

San Nicolas Island INRMP. An Integrated Natural Resources Management Plan is
being developed for San Nicolas Island (Navy-owned) concurrently to this one.

Regional Water Quality Control Board’s (RWQCB) Los Angeles Basin Plan. The Los
Angeles Regional Board’s Basin Plan is designed to preserve and enhance water
quality and protect the beneficial uses of all regional waters. Specifically, the
Basin Plan: 1) designates beneficial uses for surface and ground waters; 2) sets
narrative and numerical objectives that must be attained or maintained to pro-
tect the designated beneficial uses and conform to the state’s antidegradation
policy; and 3) describes implementation programs to protect all waters in the
Region. In addition, the Basin Plan incorporates (by reference) all applicable
State and Regional Board plans and policies and other pertinent water quality
policies and regulations.

Channel Island National Park’s 1999 Resource Management Plan. This plan covers,
in addition to four other islands, the Navy-owned San Miguel Island, managed
by the National Park Service (NPS) under a Memorandum of Understanding
(MOU).

1984 Channel Island Recovery Plan. A Northern Channel Island Recovery Plan for
plants has been developed by USFWS and a Southern Channel Island Recovery
Plan for plants is in progress.
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Catalina Island management process. The Catalina Island Conservancy has a sci-
ence plan, ecological restoration plan, and an education plan currently in place
that define the direction of actions taken to manage Catalina’s resources. Their
board is currently in the process of revising and writing a new strategic plan that
will condense and generalize the above plans. The plan should be completed in
spring 2002, and followed by more specific annual working plans for different
projects. Catalina Island Conservancy is also working with FIREWISE 2000 on a
wildland fire management plan that should be completed the end of summer
2002. A wildland weeds plan is also currently in place and may be revised in the
next year or so.

Channel Islands National Marine Sanctuary Management Plan. The sanctuary,
which surrounds Channel Island National Park to six nm from shore, has a sep-
arate five-year management planning process now in progress. Three newly pro-
posed state Marine Protected Areas near SCI (Assembly Bill 993 [Shelley] and the
Marine Life Protection Act [MLPA]), will eventually be addressed in a CDFG-led
Master Plan for MPAs.

Figure 1-8 depicts the adaptive management cycle of plan development and imple-
mentation. As a description of the historic baseline and present context of the
Island’s resources is pulled together, simple models or profiles of the ecosystem and
how it is believed to work in the context of military use are constructed at three
scales (Chapter 2 “Current and Future Island Uses and Management” and Chapter
3 “Status and Current Management of Natural Resources”). The coarse scale
describes whole-island or broader processes that shape and regulate ecological
change. The intermediate scale is the use of management units to apply the INRMP
goal and objectives closer-up than across the entire island (Chapter 5 “Strategies by
Management Unit”). At an even finer scale, individual sensitive species or groups of
species are described to ensure their life histories are protected in the management
scheme. From here, the plan collaborators can build a vision and “desired future
condition” for components of the landscape and water habitats, then set goals,
objectives, and strategies to reach that desired condition. Watchful, targeted moni-
toring helps refine the models and decisions made in search of the INRMP’s broad
goal. Details of this decision process are described more fully in Chapter 4 “Natural
Resource Management.”

Descriptive sections on the current state of human use and ecosystem resources
are at the beginning of the Plan (Chapter 2 “Current and Future Island Uses and
Management” and Chapter 3 “Status and Current Management of Natural
Resources”, respectively). Chapter 2 contains a discussion of the laws and regula-
tions that frame Island management, as does Appendix F. Chapter 4 “Natural
Resource Management” brings together the primary objectives and strategies for
managing the Island’s resources. Objectives were developed by first establishing
a desired future condition (DFC) for the resource in question. DFCs portray the
military, land, or resource condition expected once goals and objectives are met.
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1.5.5.3 Implementation

Introduction

They envision all aspects of management in the future, including human orga-
nization and needs, in measurable terms. An objective is a realistic step towards
a DFC.

Chapter 5 “Strategies by Management Unit” organizes the information first
described in Chapter 4 and presents it by management unit (area of SCI defined
by organizational principles), going into more detail on the relative importance
of certain objectives in each management unit. Chapter 6 “Planning” provides a
long-term approach to internal Navy and collaborative planning activities
including a discussion of sustainable military use and “no net loss” provisions of
the SAIA. Finally, Chapter 7 “Implementation” synthesizes management strate-
gies into a tactical set of priorities and timelines for implementation. The strat-
egy statements in Chapters 4 and 6 are in a hierarchical format, beginning with
broad, long-term goals and ending with specific, short-term methods or tasks.
For clear communication, the planning terms used are described in Table 1-3.

Table1-3. Planning definitions.

Hierarchy Definition

Goal Broad statement of intent, direction, and purpose. An enduring, visionary descrip-
tion of where you want to go. A goal is not necessarily completely obtainable.

Objective Specific statement that describes a desired condition. Can be quantitative. Should
be good for at least five years.

Recommended Explicit description of ways and means chosen to achieve objectives.
Strategy

Policy Formally-adopted strategy or decision to carry out a course of action.

Recommended Specific step, practice, or method to get the job done, usually organized sequen-
Task/Activity  tially with timelines and duty assignments. These go out of date quickly and
should be updated annually.

To be implemented, the INRMP must first be understandable, practical, and sup-
portable by those who need to implement it. If these criteria are met, then the
Plan will need a commitment of intent, time, and, in many cases, money by the
implementers and their supporters.

Some of the strategy involves specific actions that may need cooperative fund-
ing (e.g. in-water habitat monitoring). However, other strategies suggest changes
in policy and do not necessarily require direct funding to implement (e.g. envi-
ronmental assessment methods or criteria for habitat protection). Whatever the
case, cooperative efforts are essential to ensure the complete implementation of
this INRMP. Signature approval by the Navy as well as by other agencies and
organizations provides an authority for implementation.

Any requirement for the obligation of funds for projects in this INRMP shall be
subject to the availability of funds appropriated by Congress, and none of the
proposed projects shall be interpreted to require obligation or payment of funds
in violation of any applicable federal law, including the Anti-Deficiency Act, 31
U.S.C. §1341, etseq.
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Figure1-8. Planning model for development and adaptive management of the San Clemente Island INRMP. Adapted from Leslie et al.
1996. Roman numerals refer to chapters in the INRMP that address each topic.
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1.5.5.4 Updating

1.5.6 Project Funding
Criteria

Introduction

This Plan is intended to be dynamic and, as such, will require revision to remain
current and relevant. Its loose-leaf format provides for changing or updating as
frequently as needed. Entire sections or individual pages can be removed and
replaced. New sections can also be appended. Updating would be appropriate,
for example, when results of monitoring efforts reveal new insights and a change
in strategy. As an INRMP, the Navy has an obligation to review and, as appropri-
ate, update on a five-year basis. A “Plan maintenance” item in the Navy’s annual
budget is one method to ensure regular evaluation of the Plan’s progress and
need for updating.

It is important to understand how funding is channeled to natural or cultural
resource projects, and how priorities are set. DoD guidance for assessing envi-
ronmental conservation programming and budgeting priorities is described in
DoD Instruction 4715.3 (Environmental Conservation Program). Priority rank-
ing is described in Table 1-4, below. Rarely does a project receive funding that is
not ranked Class 1, the exception being when Legacy or agricultural outlease
money becomes available for installation use. These guidelines are further
implemented by way of the Chief of Naval Operations’ (CNO) Funding Guide-
lines and Program Objective Memorandum (POM) for Fiscal Year 2004 Naval
Environmental Requirements Guidebook. These are described in Chapter 7
“Implementation.”
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Table1-4. Programming and budgeting priorities for conservation programs.

PROGRAMMING & BUDGETING PRIORITIES FOR CONSERVATION PROGRAMS (DoD Inst 4715.3 Environmental Conservation Program)

CLASS 0: RECURRING NATURAL AND CULTURAL RESOURCES CONSERVATION MANAGEMENT REQUIREMENTS.

Includes activities needed to cover the recurring administrative, personnel, and other costs associated with managing DoD’s conservation
program that are necessary to meet applicable compliance requirements (federal and state laws, regulations, Presidential EOs, and DoD
policies) or that are in direct support of the military mission. Also included are environmental management activities associate d with the
operation of facilities, installations, and deployed weapons systems. Recurring costs consist of manpower, training, supplies, h azardous
waste disposal, operating recycling activities, permits, feeds, testing and monitoring and/or sampling and analysis, reporting and record-
keeping, maintenance of environmental conservation equipment, and compliance self-assessments.

CLASS I: CURRENT COMPLIANCE.

Includes projects and activities needed because an installation is currently out of compliance (has received an enforcement action from a

duly authorized federal or state agency, or local authority); has a signed compliance agreement or has received a consent order; has not

met requirements based on applicable federal or state laws, regulations, standards, Presidential EOs, or DoD policies, including those
listed in enclosure 2; and/or are immediate and essential to maintain operational integrity or sustain readiness of the military mission.

This also includes projects and activities needed that are not currently out of compliance (deadlines or requirements have been estab-

lished by applicable laws, regulations, standards, DoD policies, or Presidential EOs, but deadlines have not passed or requirements are not

in force), but shall be if projects or activities are not implemented in the current program year. Those activities include the following:

m Environmental analyses for natural and cultural resource conservation projects, and monitoring and studies required to assess and mit-
igate potential impacts of the military mission on conservation resources.

B Planning documentation, master plans, and integrated natural and cultural resource management plans, etc.

m Baseline inventories of natural and cultural resources.

m Biological assessments (BAs), surveys, or habitat protection for a specific listed species, critical for the protection of the species so that
proposed or continuing actions can be modified in consultation with the USFWS or the U.S. National Marine Fisheries Service (NMFS)
to prevent “taking” of the species.

m Inventories and surveys of historical and archeological sites critical for the protection of cultural resources so that continuing actions
can be modified in consultation with the Advisory Council for Historic Preservation.

m Mitigation to meet existing regulatory permit conditions or written agreements.

m Nonpoint source pollution or watershed management studies or actions needed to meet compliance dates cited in approved State
coastal nonpoint source pollution control plans, as required to meet consistency determinations.

m Wetlands delineation, following existing statutory requirements, critical for the prevention of adverse impacts to wetlands without a
permit so that continuing actions can be modified to ensure mission continuity, as required by 32 U.S.C. 1251¢et seq. (reference (p)0.

m Efforts to achieve compliance with requirements that have deadlines that have already passed, as cited in DoD executed agreements,
such as support for the Chesapeake Bay Agreement Action Plan and the DoD Mojave Desert Ecosystem Management Initiative.

CLASS II: MAINTENANCE REQUIREMENTS.

Includes those projects and activities needed that are not currently out of compliance (deadlines or requirements have been established

by applicable laws, regulations, standards, Presidential EOs, or DoD policies, but deadlines have not passed or requirements are not in

force), but shall be out of compliance if projects or activities are not implemented in time to meet an established deadline beyond the cur-

rent program year. Examples include the following:

m Compliance with future requirements that have deadlines.

m Conservation and Geographic Information System (GIS) mapping in order to be in compliance with federal, state and local regula-
tions, Presidential EOs, and DoD policy.

m Efforts undertaken in accordance with non-deadline specific compliance requirements of leadership initiatives, such as Coastal A mer-
ica, the “Chesapeake Bay Agreement Action Plan,” and “Mojave Desert Ecosystem Management Initiative.”

m Wetlands enhancement, in order to achieve the President’s Order for “no net loss” or to achieve enhancement of existing degraded
wetlands, as required under E.O. 11990 (reference (1)) and 32 U.S.C. 1251 et seq. (reference (p)).

CLASS I11: ENHANCEMENT ACTIONS, BEYOND COMPLIANCE

Includes those projects and activities that enhance conservation resources or the integrity of the installation mission, or are needed to

address overall environmental goals and objectives, but are not specifically required under regulation or EO and are not of an i mmediate

nature. Examples include the following:

m Community outreach activities, such as “Earth Day” and “Historic Preservation Week” activities.

m Educational and public awareness projects, such as interpretive displays, oral histories, “watchable wildlife” areas, nature trails, wildlife
checklists, and conservation teaching materials.

m BAs, surveys, or habitat protection for a candidate species for listing as “endangered or threatened.”

B Restoration or enhancement of cultural or natural resources when no specific compliance requirement dictates a course or timing of
action.

m Management and execution of volunteer and partnership programs.
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2.0 Current and Future Island Uses and
Management

Goal: to facilitate sustainable military readiness and foreclose
no options for future requirements of the Pacific Fleet. In pur-
suit of this Goal, this chapter provides a summary of the mili-
tary mission, current operations and predicted future
operations. It also describes the regulatory framework around
which the military mission and natural resource conservation

must be integrated.

2.1 Current Uses and Their Management

2.1.1 Military Mission

m The mission of SCI is to support
tactical training and research,
development, test and evaluation

efforts by maintaining and operat-

ing facilities and providing ser-
vices, arms and material support
to the U.S. Pacific Fleet.

The mission of SCl is to support tactical training and research, development, test
and evaluation efforts by maintaining and operating facilities and providing ser-
vices, arms and material support to the U.S. Pacific Fleet.

The Island itself is the center of the SCIRC. SCIRC supports the largest concentra-
tion of Naval forces in the world. It is a cornerstone of tactical training and sup-
porter of the Southern California Operations Area. Land, air, and sea ranges
provide the Navy, USMC, and other military services space and facilities which
they use to conduct readiness training and test and evaluation activities. Over
twenty Navy and Marine Corps commands conduct training and testing activi-
ties on and around SCI. Activities range across the entire spectrum of warfare
mission areas including aviation training, air warfare, surface warfare, under sea
warfare, strike warfare, submarine warfare, amphibious warfare, special warfare,



2.1.2 Operations and
Activities

| |n Fiscal Year 1997, offshore and
onshore operations (excluding
the airfield) totalled 2,685. Airfield
operations totaled 41,949. Use of
SCI occurs year round.

m From 1993-97 SHOBA averaged
about one operation per week,
many were multi-day exercises.
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RDT&E, and Joint Task Force Exercises that include other military services. Allied
forces and non-DoD agencies like the immigration and Naturalization Service
(INS) also train at SCI.

Being discontiguous from yet proximate to the mainland makes SCI an impor-
tant asset to the Navy. Proximity to the mainland allows for less cost of transit to
training sites. Geographic isolation and restricted airspace are key to facilitating
testing and training programs with minimal restrictions and maximum flexibil-
ity. Safety and security can be maintained since the Island is wholly Navy-
owned. Scheduling is controlled by SCORE, and positive radar control is led by
the Fleet Area Control and Surveillance Facility (FACSFAC). This reduces the
potential for physical danger and disturbance to civilians due to noise hazard,
electromagnetic interference, ordnance use, and airspace congestion that exists
on the mainland. The use of live fire and the ability to combine exercises as
would occur under actual battle conditions also make SCI a strategic and unique
asset. Units are deployed significantly better trained than would be possible
without this Navy real estate.

SClI is administered by the CO of NBC, San Diego, California. As the host for all
tenants and users of the Island, NBC is responsible for all facilities and day-to-day
control and compatibility of land uses.

The airfield itself, NALF SCI, provides fleet aviation training and support. It func-
tions as a primary, secondary and emergency divert airfield. It hosts a number of
major tenants and frequent users, including those listed in Table 1-1.

The military defines an operation as a training exercise, Research and Develop-
ment test or field event, or a combination of activities accomplished together for
an intended military task. At SCI, operations and the activities that make up the
operations occur in onshore, nearshore and offshore environments.

Onshore operations include all operations and functions that take place physi-
cally on the Island including aviation overflight. Map 2-1 shows operational
boundaries and user locations.

The types of operations and activities that are conducted at SCI can be further
broken down into seven broad types. Six of these occur in the onshore/ near-
shore environment. They are:

Shore Bombardment Area (SHOBA) Operations;

Amphibious Training;

Naval Special Warfare Training;

Airfield Operations;

RDT & E Tests; and

Other Island Operations.

The seventh type is Offshore Operations. This is one of the most complex cate-
gories with numerous operations and activities occurring in a variety of desig-
nated offshore ranges of the SCIRC.

Shore Bombardment Area
SHOBA range is located at the southern end of SCI (Map 2-1).
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Map2-1. On-shore operational boundaries and user locations on San Clemente Island. (Do not reproduce or distribute without Navy
permission [see Document Disclaimer].)
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Operations conducted in SHOBA use both live and non-live fire. All live and
inert munitions are expended only in Impact Areas | and Il. It is the last range in
the eastern Pacific Basin where ships can conduct Naval Surface Fire Support
(NSFS), which involves live fire from ships into the Impact Areas. Live fire is
required for battle group readiness before deployment (a battle group is an air-
craft carrier, a battleship if available, one or more cruisers, a unit of destroyers,
and a logistic support ship). Without this type of training, these battle groups are
not ready to carry out the missions expected to be assigned by the Theatre Com-
manders-In-Chief. SHOBA is the only location where Naval ships and Navy and
Marine Corps Forward Observers (FOs) can be trained and qualified in NSFS, and
where combined arms exercises can be conducted with NSFS. Combined Arms
exercises involve all supporting arms of the Navy, Marine Corps, and Air Force,
such as NSFS, Artillery, Mortars, Fixed-wing Aircraft, and Helicopters, and
includes exercising protocols for coordination of these assets. Combined Arms
Evolutions are central to the military’s Joint Warfare/Littoral Warfare Strategy.
Every Amphibious Task Group (ATG) preparing for deployment is required to do
a combined arms exercise at SHOBA.

The Supporting Arms Coordination Exercise (SACEX) is one of the major SHOBA
Combined Arms operations (Figure 2-1). It is usually conducted in conjunction
with a Fire Support Coordination Exercise (FSCEX). The SACEX is oriented
around Naval Surface Fire Support for ships, and the FSCEX is focused on the
Marine Corps artillery effort. SACEXs generally use both Impact areas. Amphibi-
ous landings operations are often associated with a SACEX or FSCEX. A typical
operation is to land an artillery battery (five-ton trucks plus 155 mm howitzers)
via Landing Craft Air Cushions (LCAC) at either West Cove or Northwest Harbor
(Map 1-1). Additionally, a Tactical Air Control Party (TACP), a Shore Fire Control
Party (SFCP), or spotter teams arrive via transport helicopters to SHOBA, and the
remainder of the Fire Support Coordination Center lands at Wilson Cove via a
Landing Craft Unit (LCU). Overland travel is accomplished on the Ridge Road to
SHOBA.

Other SHOBA operations include amphibious training of Marine Corps Artillery
Units using live fire; close air support/strike which is both live and inert muni-
tions delivered from fixed wing aircraft and helicopters; and laser target designa-
tion which involves training with lasers to illuminate ground targets for
precision guided munitions. Though somewhat smaller in scope, SHOBA also
hosts such activities as explosive ordnance disposal and Naval Special Warfare
operations. It is commonly thought that all of SHOBA is used intensively, but in
reality much of SHOBA is a buffer area where little or no military activity cur-
rently takes place.
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Figure2-1. Supporting Arms Coordination Exercise (SACEX). Integrates Naval Surface Fire, Artillery and
Air Support (from San Clemente Island Operations Management Plan).
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Amphibious Training

Both the Navy and the Marine Corps conduct amphibious warfare training,
which involves operations on land and sea. Typical amphibious operations
include shore assault, boat raid, airfield seizure, land and air reconnaissance,
helicopter assault training, and humanitarian assistance. Marine Corps training
usually contains what is considered to be the main elements of amphibious
capability—ground forces, air, and service support.

Amphibious landings by the Marine Corps are generally made from Navy ships
offshore. The Marine Corps units making the landing are battalion size or
smaller. They can come ashore in Landing Craft Air Cushions (LCACs), LCUs,
Amphibious Assault Vehicles (AAVs) and helicopters. LCACs are high speed
cargo carrying vessels that ride on a cushion of air. The LCACs’ air cushion abil-
ity allow them to ride onto the beach, discharging cargo, vehicles and personnel.
LCUs are used for follow-on logistics. The AAVs are lightly armored swimming
troop carriers. They are tracked vehicles which can only operate on the beach
and in assault maneuvering areas because of the heavy footprint of the tracks.
Amphibious assault landings outside of SHOBA currently take place in West
Cove and Northwest Harbor (Map 1-1). Most of the landings at West Cove are to
get Marines ashore for training on other parts of the Island.

The Marine Corps is also planning landings of the new AAAV Advanced
Amphibious Assault Vehicle on the beaches of San Clemente Island. They are
currently projected to arrive at Camp Pendleton in the calender year 2006, and
will be used on SCI sometime after that.
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The typical Marine Corps company will have one or two High Mobility Medium
Wheeled Vehicles (HMMWYVs) and one or two five-ton trucks. The large trucks
are used to tow artillery. The company may also have Light Armored Vehicles
(LAVs), a high speed armored reconnaissance and personnel carrier with eight
tires. Any tracked vehicle, tank, AAV or AAAV is required to use the Authorized
Tracked Vehicle Area, which is a dirt track that parallels Ridge Road to VC-3 (also
known as the old Airfield). Ridge Road runs the length of the Island.

Navy SEALs also conduct amphibious training, though usually in smaller-sized
units. Navy SEAL training is discussed in the following section.

Naval Special Warfare Training

Navy SEALS conduct extensive training onshore and in the nearshore environ-
ments of SCI. Their training falls into two types: BUD/S basic military courses,
and Naval Special Warfare Group ONE training. BUD/S or Basic Underwater
Demolition/SEALs is the initial training program for new recruits. It includes
three types of activities: Phase One, basic physical and mental conditioning;
Phase Two, diving operations; and Phase Three, demolition, reconnaissance,
and land warfare. Basic small arms qualification is included. Phase One and
Phase Two occur on the mainland primarily, at NAB Coronado of NBC.

Most of the BUDY/S training occurs in Northwest Harbor north of the runway
(Map 2-1). The small arms qualifications is conducted at the rifle range at North-
head. Underwater demolitions occur in the nearshore areas, mostly in the Spe-
cial Warfare Training Area, SWAT-2. BUD/S typically conducts six classes a year at
SCI for four weeks. There are typically 40 to 60 students per class.

Naval Special Warfare Group ONE is responsible for organizing, training, and
deploying combat ready SEAL platoons. SEAL operations include clandestine
insertion, minimum disturbance patrolling, and clandestine extraction. These
activities may occur onshore, nearshore, or offshore. The SEAL platoons conduct
the training over much of SCI. Because these operations are clandestine, they do
not storm beaches, make campfires, or dig foxholes.

The SEAL’s purpose during insertion is to draw no notice to their presence and to
make minimum change to the environment. Once at the objective, they con-
duct intense firepower application, including the use of demolitions. They may
use shotguns, rifles, machine guns, submachine guns, and pistols. Parachute
flares and tracers are subject to special restrictions on the Island because of the
fire hazard. SEALs use different types of explosives in their demolition training
ranging from five to 500 pounds. The average for small shots is 3.5 pounds and
50 pounds for larger events.

There are some specific areas that are set aside for these training activities includ-
ing the six Special Warfare Training Areas (SWATSs) that have onshore and near-
shore elements (Map 2-1). They extend from the sea floor to the surface and in
some cases the airspace above the water. Each SWAT has specific ordnance
restrictions dictating types and sizes of explosives, small arms, or other muni-
tions that may be expended. Some new areas called Training Areas and Ranges
(TARs) are proposed for SEAL training (Map 2-1). These are designed to minimize
disturbance and safety, fire, and environmental concerns. They will not replace
the SWATSs. TARs are discussed in Section 2.2.
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m The average number of airfield
operations per year from 1993-97
was 53,978.

Airfield Operations

NALF SCI is located at the northern end of the Island (Map 2-1). Users of the air-
field are the Navy and Marine Corps, other military organizations, civilian con-
tract air carriers, and non-military general aviation. The airfield is restricted to
military aircraft and authorized contract flights, though it is available for emer-
gency landings year round. There are no permanently assigned aircraft, and avi-
ation support is limited to refueling. There are currently no aircraft repair or
maintenance facilities on the Island. However, future operations may require
this type of support.

Operations include Fleet Carrier Landing Practice (FCLP), Visual/ Instrument
approaches and departures, range support, R&D test support, supply and person-
nel flights, aircraft equipment calibration, survey and photo missions, exercise
training, and medical evacuation.

FCLP is the most prevalent of the aircraft operations, accounting for 40% of all
use. FCLPs are actual landings on a simulated aircraft carrier deck near the east
end of the runway. Operations include low approaches, “touch and go” land-
ings, and full stop landings. These are conducted by a variety of aircraft includ-
ing rotary and fixed wing, jet and propeller driven. A critical component of the
FCLP is that the flight operations occur both during day and nighttime. Landing
on SCI provides more realistic training because of the relatively little lighting
surrounding the airfield as compared to other Naval air facilities. It is also a way
of mitigating the amount of nighttime operations at NAS North Island that can
disturb residents nearby.

A Wildlife Hazard Assessment (WHA) Program has recently been funded at SCI.
In June 2001, two strikes by horned larks were reported; they caused no damage.
Since then, two more strikes have been reported, including one with a northern
pintail (a duck) which resulted in minor damage to the aircraft.

Research, Development, Test & Evaluation

RDT&E is a critical process in the successful assessment, safe operation, and
improvement of sea, air and land weapons systems. DoD has a formal, institu-
tionalized process for RDT&E. This process is governed by the DoD 5000 series
directives and regulations, which provide guidance and direction for program
managers in all phases of the acquisition process. The overarching purpose of
DoD 5000 is to ensure that the military acquires quality products at the lowest
practical costs while still meeting military requirements and mission needs.

The SPAWAR Space Center San Diego (SSC SD) and Naval Under Sea Warfare
Center (NUWC) both conduct RDT&E operations at SCI. SSC SD also provides
marine mammal training support.

SSC SD’s tests on SCI include a wide variety of ocean engineering, missile firing,
torpedo testing, manned and unmanned submersibles, unmanned aerial vehi-
cles, electronic warfare and other Navy weapons systems. Electronic warfare uses
the Radar/Electronic Warfare Simulator (REWS) facility and trains participants
to detect, identify, characterize and counter and electronic threat. NUWC con-
ducts weapon systems accuracy trials, sensor accuracy trials, surface ship radi-
ated noise measurement trials, at-sea bearing accuracy tests, acoustic trials
testing, as well as supporting some of the SSC SD activities.

Most of these operations occur offshore though tomahawk cruise missile tests ter-
minate at the Missile Impact Range located about midpoint of the Island. Joint
Standoff Weapon (JSOW) testing is also carried out at this Range. JSOW is an
unpowered glide weapon capable of carrying different modular warhead payloads.
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Other Island Operations

In addition to the Fleet, 1 Marine Expeditionary Force (MEF), and Naval Special
Warfare Units, there are many other organizations that use SCI for operations
and recreation. All are transient, but many have frequent and prolonged activity.
The most prominent in this category are:

Environmental Activities;

Communication Exercises;

MK 30 anti-submarine warfare (ASW) Target Logistics Activities;
Composite Training Unit Intelligence Exercises (COMPTUEX/ITA);
Barge Operations;

Combat Search and Rescue;

Airfield and Weather Support;

LCU Operations;

Oil Spill Response Practice;

Surface/Subsurface Surveillance; and

Boy Scout and Girl Scout Camping.

In recent years the environmental activities have greatly increased. This is due to
the growing number of environmental issues and the military’s interest in eco-
system management. One of the biggest areas of expansion has been the San
Clemente Loggerhead Shrike Program.

Offshore Operations

The Fleet's fundamental peacetime mission is to train battle groups and individ-
ual ships for deployment overseas. Every ship, submarine, and deployable air-
craft squadron is typically in one of three clearly identified phases of the
employment cycle: refit; ready fleet; or deployment. The interdeployment train-
ing cycle corresponds with these phases and includes basic, intermediate and
advanced tactical maneuvers. It begins with basic training involving individual
ships countering single threats and concludes with coordinated battle group
activities in which the battle group encounters a multiple and simultaneous
threat environment. SCI’s support and offshore ranges provide an arena for lit-
toral warfare where friendly forces can train against a simulated adversary in a
safe and controlled environment.

The offshore ranges and operational areas include the Southern California Anti-
Submarine Warfare (ASW) Range (SOAR), the Electronic Warfare (EW) Range,
the Variable Depth Sonar (VDS) no notice Area, and SHOBA (previously dis-
cussed) which has an offshore component. In addition, closer to the shore of SCI
are the Mine Exercises Training Ranges, Kingfisher Mine Countermeasure Range,
the SCI Underwater Range (SCIUR), Operating Area 3803, and the danger zones
that extend from offshore to the nearshore area (Map 2-2). Figure 2-2 shows the
SOAR and EW ranges.
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Photo 2-1. US Navy FA18 hornet.

Airspace W-291 is included in the offshore ranges. It is the special use airspace
which overlays SCIRC. Warning Areas are designated airspace for military activi-
ties in international airspace and are located over the coastal waters of the
United States and its territories. Although military activities conducted in Warn-
ing Areas may be hazardous in nature, there are no restrictions to flight for non-
participating aircraft since the airspace is over international waters. W-291,
which covers 149,000 square miles, is the Navy's most heavily scheduled and uti-
lized training area. FACSFAC San Diego provides scheduling, surveillance, and
control of military aircraft operating in the area.

Specific types of offshore operations occur in each of these ranges, and the com-
plex is capable of supporting multiple operations simultaneously. Table 2-1 pro-
vides an abbreviated list of types of exercises conducted on the offshore ranges.

Table2-1. Offshore activities and operations by type and location.

Activity Type Location

Under Sea Warfare Aircraft Torpedo Training Exercise SOAR
Surface Ship Torpedo Training SOAR
Submarine Training Exercise SOAR

Surface Ship Mine Countermeasures  Kingfisher

Aerial Mining Exercises Mine Training Ranges
Air Warfare Missile Firing Exercises W-291
Integrated Warfare Joint Task Force Exercises W-291
Electronic Warfare Electronic Warfare Exercises EW Range
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Map2-2. Offshore operational boundaries and danger zones around San Clemente Island. (Do not reproduce or distribute without Navy
permission [see Document Disclaimer]).
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Many of these activities have little impact on the Island itself except for minor
support. However, the Joint Task Force Exercises (JTFEX) is the largest and most
complex of the Battlegroup training operations. It provides progressive and real-
istic pre-deployment training for Carrier Battlegroups, Amphibious Ready
Groups, and Marine Expeditionary Units and other deployers in a joint environ-
ment. The exercise is crafted to require a battle group to execute multiple mission
areas based on THIRD Fleet’s review of activities the battle group may be expected
to encounter during a routine deployment overseas. These exercises are flexible
in nature to ensure that THIRD Fleet and the deploying battle groups are able to
focus the exercise on changing world situations and the mission requirements
resulting therefrom, as well as areas of concern particular to each battle group.
This scenario stresses the ability to perform peacetime missions, surveillance,
operations other than war, embargo, and humanitarian operations, which leads
to regional conflict, precision engagement, and battlespace dominance. The exer-
cise can last 12-18 days. The U.S. Air Force, Army, and National Guard units par-
ticipate together in this exercise. Canada also participates to the extent that it
provides assets to the deploying battle group; other countries participate in train-
ing evolutions other than a JTFEX with the U.S. Navy in the spirit of cooperation
and when the training benefits all concerned. The exercise takes place on SCI, the
Southern California Operations Area, and over the Western Range Complex (cov-
ering parts of California, Nevada, ldaho, Utah, and Arizona). Major operational
elements include a 96-hour surge of aircraft launches, operational testing of vari-
ous weapons systems, space and Theater Ballistic Missile simulation, Naval Spe-
cial Warfare operations ashore, and a large-scale amphibious landing on Marine
Corps Base (MCB) Camp Pendleton, California. The JTFEX does not include tests
of weapons systems. Its focus is to ensure that a battle group demonstrates
required levels of readiness in a task force setting with existing weapons systems.
Typical duration of a JTFEX is two to three weeks (Figure 2-2). Similarly, a COMP-
TUEX is 18 days long plus three days of Final Battle Problem solving.

Figure2-2. JTFEX scenario from San Clemente Island Operations Management Plan (Draft 2000).

Current and Future Island Uses and Management 2-11



2.1.3 Facilities and
Developed Areas

2-12

San Clemente Island Integrated Natural Resources Management Plan May 2002

The SCIRC is also used for experiments during which relatively small numbers of
operational assets are used to test new ways of conducting warfare. Some of these
are referred to as Fleet Battle Experiments. Other times, it is merely the project
proponent conducting the experiment who requires space on which to test and
evaluate.

In summary, SCI supports numerous key training and testing activities. Many of
these occur with little impact to the Island itself. Figure 2-3 provides a condensed
look at the current operations by specific location.

NALF SCI Facilities

NALF SCI is the host organization for all Island activities. It also has the mainte-
nance and repair responsibility for buildings and roads. The facilities used by
NALF SCI are those which support the airfield, waterfront operations, military
and civilian support personnel berthing, general messing, and administra-
tive/supply buildings.

Currently, there are more than 300 buildings and structures on the Island
(USDON, SWDIV 2001), the majority of which are over 60 years old and reflect
their age in habitability, maintainability and functionality. However, many of
the berthing structures are less than five years old, and the mess hall is less than
two years old. A military construction project (MILCON) is currently in progress
to upgrade barracks.

NALF SCI has a single concrete runway with a control tower, taxiway and ramp
on the south side. Airfield operations are supported by a surveillance radar.

NALF is also responsible for the explosives storage or bunker area down-Island
and all ready service lockers for munitions storage at several remote sites. At
most times there are approximately 500 personnel housed on the Island, includ-
ing Naval personnel, civil service employees, and civilian contractors (USDON,
SWDIV 2001), but can exceed 1,000 for short periods. Twenty-one berthing
buildings accommodate all NALF SCI personnel. The Wilson Cove pier was
recently rebuilt, and construction is nearly complete on major projects to allevi-
ate other recognized deficiencies. Renovation of the North Light pier is also
planned.

Major facility locations are summarized in Map 2-3.

FACSFAC/SCORE Range Facilities

The majority of SCI range related facilities are occupied by SCORE. Range facility
site locations extend from the Cable Termination Van site in West Cove at the
north end of the island to Observation Post #1 (OP 1) located in SHOBA at the
south end. There are 20 range operations/equipment sites that comprise the
SCORE facilities on the Island. At these sites, there are a total of 22 permanent
buildings and 18 operational/equipment support shelters.

The main FACSFAC facilities are located down-Island at Mount Thirst and Mount
Vista. Mount Thirst is the location of the Southern California Area air control and
surveillance radar. This facility is comprised of five structures that house the radar
antenna, electronics equipment, and utilities support equipment.

Mount Vista Communications, located just south of Mount Thirst, is comprised
of five structures that house the FACSFAC Point Loma-San Clemente Island
microwave link. A surface search radar, SPS-10, is also located here.
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Figure2-3. San Clemente Island historic use by area (October 1994 —March 1997) (from San Clemente Island Operations Management
Plan).
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Map2-3. Facility and land use areas on San Clemente Island (from San Clemente Island Operations Management Plan, Draft 2000 and
Activity Overview Plan, 2001). (Do not reproduce or distribute without Navy permission [see Document Disclaimer].)
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A total of 13 personnel are assigned to the FACSFAC facilities. They are accommo-
dated in two separate berthing facilities at Wilson Cove. Several sites are operated
remotely from the SCORE Range Operations Center (ROC) located at NAS North
Island, NBC in San Diego. Microwave links are presently used for this purpose.
Future planning includes complete control of all Under Sea Warfare and Elec-
tronic Warfare systems from the ROC via fiber-optic communications. Over half
of the ranges' contractor personnel are housed in two separate trailer complexes
in the Wilson Cove area. Present manning is 23 contractor personnel. Future
facilities plans include completion of the Torpedo Facility (TORPFAC) just south
of the airfield. Additional facilities include a target shop, helicopter pad, an
improved ramp area and vehicle accesses, and an aircraft tow-road.

Basic Underwater Demolition/SEAL (BUD/S) Complex

This special warfare training site is located at Northwest Harbor at the extreme
north end of SCI. It is comprised of 36 buildings accommodating 53,246 square
feet of berthing, messing facilities, classrooms, and training range support struc-
tures. Berthing facilities can accommodate 64 students and 48 staff personnel.
This facility was completely rebuilt in 1990. BUD/S also has a vehicle support
structure in Wilson Cove.

Maritime Operations (MAROPS) Complex

This site is comprised of three Naval Special Warfare buildings at Northwest Har-
bor that provide 26,130 sq ft of training rooms, personnel accommodations,
vehicle and boat support. Berthing facilities can accommodate 60 personnel.
Construction of major Special Warfare waterfront entities in Northwest Harbor
to support future training activities is being planned. These would include a
breakwater, boat berthing, boat repair, and boat launching ramps. Construction
of asecond BUD/S weapons firing range parallel to the existing "Pop-Up" range is
planned, as is a new medical/weight room facility.

SPAWAR Space Center San Diego Systems Center Facilities

SSC SD Systems Center (SSC SD SYSCEN) presently has 33 buildings assigned.
However, 20 of these structures are simple camera/tracking pad sites. The normal
day-to-day manning levels for SSC SD SYSCEN are approximately five personnel,
but during a major test, this level will increase to around 40-50 persons. Ber-
thing for SSC SD SYSCEN personnel is in a six-trailer complex in Wilson Cove.
Future facility construction plans are currently to build a berthing complex for
approximately 60 persons in the same location as a replacement for these trail-
ers. Planning for future Unmanned Aerial Vehicle test and evaluation (T&E) sup-
port calls for major construction in the Old Airfield complex area. Two hangars
and two office facilities are also planned for this site.

Public Works Center Facilities

The Public Works Center (PWC) is assigned 29 structures on the Island, which
include maintenance, warehousing, power plant, and other utility facilities. The
majority of these facilities are located in Wilson Cove. PWC has the operation
and maintenance responsibility for all the island utilities and motor pool vehi-
cles. It also has the additional responsibility of delivering fuel and potable water
to all outlying sites south of the Photo Lab complex. There are currently 44 PWC
personnel. All personnel, with the exception of four supervisors, are billeted in
one berthing facility.
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Naval Undersea Warfare Center

Naval Undersea Warfare Center (NUWC) provides SCORE range logistics and
T&E support for forces afloat by operating underwater test ranges. The main sup-
port facility, Range Control, is located on the waterfront in Wilson Cove. Person-
nel support is provided in six four-room modular berthing units located in
Wilson Cove. Due to the shortage of berthing on the Island and minimal man-
ning requirements, several of these units are rented out to other activities.

Transient Activity Facilities

Transient personnel are those persons present for temporary purposes, such as
aviation detachments, military construction units, combat operations training
detachments, or others. Certain berthing facilities are specifically assigned to
accommodate these personnel. Transient personnel numbers frequently exceed
150.

Utilities

= Power Plant: The power plant at Wilson Cove is comprised of 2-500 kilowatts
(kW), 1-1200kW, and 1-750kW diesel generators with a total capacity of
2950 KW/HTr. This plant is presently loaded to a nominal capacity average of
35 percent. The plant is operated and maintained 24-hours a day, 7-days a
week. A Strategic Environmental Research and Development Program
(SERDP) wind farm that was constructed in 1997-1998 augments the exist-
ing power system, providing approximately 20% of the island’s power. It
provides between 12 and 15% of SCI electricity, or about 150 kilowatts per
month. The monthly load is about 1 megawatt.

= Power Distribution: The system consists of approximately 925 poles spanning a
distance of 45 miles. Several sites on the Island were connected to the power
grid in 1997, which significantly increased the efficiency of power production.

m  Sewage: Sewage generated at SCI is treated at the sanitary sewage treatment
plant in Wilson Cove to secondary levels before being discharged into the
ocean water nearby (under NPDES Permit # CA 0110175 CI 6432, 31 July
2000). The treatment plant is a dual unit, extended aeration system, pres-
ently at state-licensed capacity of 25,000 gallon/day. The facility is capable of
60,000 gallon/day but is restricted by the state to its present processing level.
The plant is operated by Navy Public Works. Monthly monitoring reports are
sent to the Los Angeles Regional Water Quality Control Board (RWQCB).

m  Water: There is no on-Island source of water. Water is presently barged to the
Island each week (245,173 gal/week average) at a cost of almost a half a mil-
lion dollars per year ($8,581.55 week average). Once test results indicate the
water meets all standards, it is then pumped into the distribution tanks. The
present capacity of the system is 2.3 million gallons.

= Communications: Telephone service is provided to the island via microwave
relay from San Pedro, CA. This Consolidated Area Telephone System (CATS)
is a fully digital integrated network that interfaces with the eleven area bases
within the system. The on-Island network of equipment requires continuous
maintenance.

= Landfill: The current landfill is permitted for 20 acres through 24 June, 2002.
Closure of the landfill is anticipated on 2032 at 991 tons per year rate of dis-
posal use. It is currently being augmented by shipping surplus trash back to
the mainland via the weekly barge. Approximately 127 tons of recycled
materials are also shipped to the mainland annually. Since 1 October 1997,
no burning of trash has been allowed due to air quality concerns.
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2.1.4 Installation
Restoration Sites

= Circulation Roads: The main circulation artery of SCI is San Clemente Island
Ridge Road, which extends from the NALF SCI south for approximately 20
miles. Only the north section, approximately six miles, is fully paved. Dur-
ing periods of inclement weather such as rain and/or fog, this road, particu-
larly the unpaved portions, can be extremely dangerous. Other secondary
roads to sites along the San Clemente Island Ridge Road are generally
unpaved or partially paved. Conditions of the Island circulation roads are
poor and are generally non-maintainable because of poor drainage during
the rainy season and lack of paving. Any increases in tempo of operations in
the future will require increased road maintenance.

Current Fire Protection and Management Framework

Uncontrolled wildland fire poses a serious threat to facilities, personnel and natu-
ral resources. Wildland fire hazard is high due to the extended dry periods which
occur on SCI and the ongoing use of munitions or other activities, which can
serve as ignition sources for the abundant fuel available. Fire season usually
extends from May through November. Fire danger is expected to increase as the
Island recovers from the damage previously caused by feral goats, which kept fuel
loads to a minimum.

Existing Federal Fire Department resources on-Island are designed and staffed for
airfield and structural fire protection only. They consist of one Class 3 wildland
fire (brush) engine that can be manned by three personnel. A similar reserve
engine is available but only if the airfield is shut down since it can be manned
only by staff assigned to airfield crash response. Fires cannot be suppressed on
the ground in the SHOBA training area, except for backfiring from Ridge Road,
due to danger from unexploded ordnance.

The Navy has actively implemented a program to minimize wildfire danger. Pro-
visions include: a matrix of fuelbreaks; stationing of a firefighting helicopter on
the airfield during shore bombardment; operational limitations (primarily
restrictions on the use of incendiary ordinance) for activities in SHOBA during
the shrike breeding and fire seasons; reduction in the size of the target area dur-
ing fire season; and other operational restrictions on tenants and users. The
Wildland Fire Instruction provides policy and guidelines for the prevention, sup-
pression, reporting, and monitoring of fires. Recently the NRO successfully
tested the use of fire retardant as a fuelbreak. This is especially helpful in areas
with ordnance concerns and is also a benefit to natural resources as compared
with plowing firebreaks through vegetation because it reduces erosion as no bio-
mass is removed. In the summer of 1999 the Navy contracted with a private firm
to provide helicopter fire fighting capability on ground alert at the main airfield.
This contracted helicopter is assisted by the reserve helicopter unit HC-85,
which may be diverted from support of training operations during a fire. There is
no nighttime capability to fight fires aerially.

The following Table 2-2 lists known Installation Restoration (IR) sites (Map 2-4).
The Resource Conservation and Recovery Act (RCRA) permit process that
addresses these sites is the functional equivalent of the National Environmental
Policy Act (NEPA), so these sites will not be analyzed in the EA on this INRMP.
There are 18 sites identified for potential environmental clean-up on SCI, 14 are
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) sites, and four are RCRA underground storage tank sites. Contami-
nants include ordnance compounds, paint, asbestos, heavy metals, petroleum
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products, and solvents. All sites are in the study phase. Environmental work at
this installation is expected to start in Fiscal Year 2003. NALF SCI is neither listed
nor proposed for listing on the National Priorities List (NPL). There is no legal
driver for cleanup at the sites.

Table2-2. Known Installation Restoration sites addressed through the
Resource Conservation and Recovery Act.

IR Site # Description Acreage
1 Lemon Tank Canyon disposal area 4
2 Photography Laboratory drainage 2
3 Missile guidance scene 3
4 Fire fighting training area 0.5
5 JP-5 fuel spill 1
6 Abandoned underground Air Force tank 2
7 Diesel fuel spill near power plant 1
8 Transformer spill near Building 60138 1
9 Transformer spill near Building 60142 0.5
10 Former Airfield area 2
11 Former disposal area west of Wilson Cove 0.3
12 North Tank Dam disposal area 10
13 Small disposal area west of Lemon Tank Canyon 1
14 Old ordnance disposal area 0.5
16 Wilson Cove Gas Station 1
Total Acreage 29.8
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Map2-4. Installation Restoration sites on San Clemente Island (map locations of additional sites listed in Table 2-2 not currently available).
(Do not reproduce or distribute without Navy permission [see Document Disclaimer]).
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Operations

2-20

San Clemente Island Integrated Natural Resources Management Plan May 2002

The waterfront area at Wilson Cove is the center of SCI support operations. This
area includes a small berthing pier, logistic support, ammunition unloading,
barge/landing craft ramp, and supply, issue, and general storage facilities. All
supplies are barged from Naval Station San Diego, which is part of Naval Base
San Diego. The barge ramp provides the only means of delivering fresh water,
supplies, and materials to SCI. Typically, relatively small Navy research, diving
and supply vessels moor in Wilson Cove. The boat ramp and pier were both
completely repaired in 1998.

Vessel Maintenance Operations

A future boat maintenance facility is planned for the Maritime Operations facil-
ity, while moorage, loading, and unloading are the primary activities at Wilson
Cove. Vessel repair and maintenance activities are regulated by the RWQCB due
to their potential for water quality impacts. Antifouling coatings, or biocidal
paint, on boats and ships are significant contributors of copper and other metal
contaminants in waters where ships or boats are maintained due to leaching and
cleaning of hulls. Pollution is a problem at marinas due to improper practices
related to boat cleaning, fueling operations, and marine head discharge. Small
boat minor repairs are performed by SCI boats and docks personnel in confined
areas and are covered by Best Management Practices (BMPs) found in the “SCI
Storm Water Discharge Management Plan.”

While in port, vessels are prohibited from discharging or off-loading sanitary or
industrial wastes at SCI. In deeper waters, discharge of sanitary sewage through a
properly functioning U.S. Coast Guard (USCG) certified Type | or Type Il marine
sanitation device is allowed. Vessels at SCI are required to comply with the Uni-
form National Discharge Standards.

Shoreline Construction

There apparently are no current proposals for shoreline construction for the
Island. If such a proposal were to be put forward, shoreline construction or main-
tenance activity in Waters of the U.S. must be permitted under the Clean Water
Act (CWA) and also must comply with the NEPA EA requirements. In cases where
listed federally species may be affected, mitigation is also required under the ESA.
Above the mean higher high water line, construction activities must comply
with provisions of the California Coastal Act (CCA) and are permitted by the
California Coastal Commission (CCC). In San Diego Bay the Navy, for example,
has a General Consistency Determination for periodic replacement of piers and
shoreline structures dated 1998 (CD-070-98).

Permitting for any proposed riprap and other structures is primarily reviewed for
the requirement for no net loss of jurisdictional waters of the U.S. (a balanced cut
and fill must be part of the site plan). Mitigation for fill is required, as well as for
impacts to marine resources or listed species. However, there normally is no con-
sideration of differences in habitat value of different designs or materials used in a
structure.

Oil Spill Prevention and Cleanup

The National Response Team (NRT) is the primary national contingency plan-
ning, policy, and coordination organization for oil and hazardous substances
emergency response. The Oil Pollution Act of 1990 and the CWA are the driving
public laws behind the formation of the NRT. The 16 federal member agencies of
the NRT have expertise and interests in various aspects of emergency prepared-
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2.1.6 Outdoor Recreation
and Environmental
Awareness for On-Island
Personnel

ness and response. They have developed a National Response System (NRS) that
provides a framework for coordination among federal, state, and local respond-
ers. The NRS includes four levels of contingency planning (federal, regional, area
and local, and site-specific industry) that guide response efforts (Figure 2-4). SCI
falls under the Region IV Regional Contingency Plan.

National Contingency Plan

Regional Contingency Plans

Area Contingency Plans

Vessel Facility
Response Response
Plans Plans

Figure2-4. Four levels of oil spill response contingency
plans (U.S. Coast Guard 2001).

Because of over-water transfer of petroleum products, and in accordance with
the Oil Pollution Act of 1990, SCI has a Facility Response Plan and an Emergency
Response Action Plan (both updated in April 2001). In addition, Boats and Docks
personnel at SCI are trained in oil spill response and are equipped with a plat-
form boat, oil spill containment boom, a skimmer, utility boats, a vacuum truck
and disposable absorbent materials in the event of a spill.

SCI also has a current Spill Prevention, Control and Countermeasures Plan
(SPCC) (June 2001) to comply with Title 40 Code of Federal Regulations (CFR),
Parts 110 (Discharge of Qil) and 112 (Oil Pollution Prevention). This SPCC Plan
addresses petroleum storage, handling facilities and shore operations at SCI.

In addition, SCI’s Storm Water Discharge Management Plan is consistent with
and falls under the nationwide General Permit for Storm Water Discharges Asso-
ciated with Industrial Activities. It contains BMPs for prevention and contain-
ment of oil spills associated with industrial activity.

For military and on-Island personnel, outdoor recreation, as defined for this
INRMP, is the integration of recreational activities with the Island’s natural
resources for recreation and physical exercise, as well as indoor/outdoor inter-
pretive activities where the focus is on understanding the natural environment.
Outdoor recreation activities are intended to support the wise stewardship of
DoD’s natural resources. In the event of potential conflicts of use, sound biolog-
ical management practices shall prevail.

Recreational opportunities are particularly important at SCI because personnel
are often sequestered on the Island for long periods of time. SCI currently has a
few hiking and jogging trails (such as on the hillside behind the old “down-

town” above Wilson Cove harbor) and picnicking areas. Interpretive signs wel-
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come arriving personnel and visitors at the airport, at the beginning of the
hiking trail above Wilson Cove harbor, and at the site of the old downtown Gal-
ley, now demolished. Campgrounds are located below Wilson Cove and are pri-
marily used by Boy Scout and Girl Scout units. Permanent military and civilian
personnel also have the opportunity to whale watch, fish, swim, surf, or snorkel
from certain areas of the shore. Free divers and snorkelers shall comply with the
regulations contained in reference (b) of NALFSCIINST 5300.1F (1999). Recre-
ational SCUBA on SClI is strictly prohibited. Certain favorite fishing spots for
Island personnel have resulted in the establishment of trails through habitat
areas (a single, well-worn path is preferable to multiple, less-worn paths through
habitat).

Some resource conservation measures have been incorporated into SCI regulations.
However, a formal program of conservation education is not presently in place.

The SAIA requires that installations provide public access for natural resource
uses to the extent that it is appropriate and consistent with the military mission,
safety and security. Given its isolated location and the nature of its mission,
access to the Island itself is restricted to active and retired U.S. Navy military and
civilian personnel, their immediate families, and guests. Even for these person-
nel, many areas on the Island are limited access or prohibited.

NRO occasionally invites skilled volunteers (usually professional biologists with
an interest in Island resources) to participate in intensive, on-Island monitoring
efforts such as semi-annual San Clemente loggerhead shrike surveys or occa-
sional long-term vegetation plot surveys.

In contrast to access controls on the mainland, the surrounding waters are used
and visited by a variety groups, including commercial and sport fishermen, kelp
harvesters, SCUBA divers, and pleasure boaters.

Several coastal areas around SCI have been identified in Code of Federal Regula-
tions as restricted to Navy vessels only or as presenting a significant hazard to
mariners. The Wilson Cove Exclusive Use Zone is used extensively by Navy ships
for anchorage for port facilities. The West Cove Restricted Area precludes
anchorage by ships to avoid damage to underwater cables laid on the sea floor
supporting the acoustic sensors on the SOAR range. The Wilson Cove Security
Zone, the Southeast Wilson Cove Restricted Area, and the three danger zones are
areas from which non-participating vessels may be excluded during testing or
training activities. This is done for protection of other vessels from the extensive
firing and demolition activities that can occur in these areas. When areas are
scheduled to be active, a Notice to Mariners is published to inform the public.
This information can be obtained at the website www.scisland.org or by tele-
phoning (619) 545-6536. It is also available over Control Bravo on Channel 16.

Table 2-3 summarizes formal access restrictions published in navigation regula-
tions of The U.S. Coast Pilot 7 (32nd Ed. 2000).
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Table2-3. Navigation regulations cited on U.S. Coast Guard charts and published in the U.S. Coast Pilot 7 (32nd Ed. 2000) for San
Clemente Island (U.S. Department of Commerce 2000).

Area and Citation

Regulations

110.218 Restricted Anchorage Area
In vicinity of Wilson Cove. The anchorage grounds.

1. This area is reserved exclusively for anchorage of U.S. Government vessels or vessels temporarily
operating under Government direction and no vessels except in an emergency shall anchor in the area
without first obtaining permission from the Commandant, Eleventh Naval District, or the Senior
Naval Officer present who shall in turn notify the Commandant promptly.

2. No vessel shall anchor in such a manner as to unreasonably obstruct the approach to the wharf.

165.1111 Security Zone

Wilson Cove. The water adjacent to SCI within 1.5
nautical miles off the shoreline from Wilson Cove
North End Light to Spruce Pier, about 4.1 nautical
miles southeast of Wilson Cove North End Light.

1. In accordance with the general regulations in 165.33 of this part, entry into the area of this zone is
prohibited unless authorized by the Captain of the Port, SD, CA.

165.1112 Safety Zone
West Cove. The water adjacent to SCI.

1. In accordance with the general regulations in 165.33 of this part, entry into the area of this zone is
permitted, but anchoring, fishing, and other similar activities are prohibited unless authorized by the
Captain of the Port, SD, CA.

2. Entry into the area of this zone will be prohibited at certain times. U.S. Coast Guard personnel in the
zone will provide notification to the public of the times when entry into the zone is prohibited.

334.920 Restricted Area

The waters of the Pacific Ocean within an area
extending easterly from the east coast of SCI, CA
described as follows: The northerly boundary to be a
continuation, to seaward of the existing southerly
boundary of the restricted anchorage area.

1. No person or vessels, other than Naval Ordnance Test Station craft, and those cleared for entry by
the Naval Ordnance Test Station, shall enter the area at any time except in an emergency, proceeding
with extreme caution.

2. Dredging, dragging, seining or other fishing operations within these boundaries are prohibited.

3. No seaplanes, other than those approved for entry by Naval Ordnance Test Station, may enter the
area.

4. The regulations in this section shall be enforced by security personnel attached to the U.S. Naval
Ordnance Test Station, China Lake, CA, and by such agencies as may be designated by the Comman-
dant, Eleventh Naval District, SD, CA

334.921 Restricted Area

All waters between the northern and southern
boundaries of the area known as West Cove seaward
approximately four miles.

1. The use of this area for anchorage is prohibited to all craft at all times.
2. The regulations in this section shall be enforced by the Commander, Naval Base, SD, and such agen-
cies as he/she shall designate.

334.950 Danger Area Navy shore bombardment
areas.

1. All persons and all vessels shall promptly vacate the areas when ordered to do so by the Navy or the
Coast Guard. Persons and vessels shall not enter the areas during periods scheduled for firing. These
areas are used for various surface and air gunnery and aerial bombing exercises by the U.S. Navy, Coast
Guard and Marine Corps. Hazardous conditions exist during shore bombardment by naval ships in
the area seaward of that described in paragraphs al and a2 of this section between the firing vessel and
the shore. The area described in paragraph a3 of this section is hazardous due to the possibility of
rounds landing in the waters east of SCI.

2. All persons in the area are warned that unexploded ordinance exists within the shore bombardment
area on SCI and in the surrounding waters. All persons should exercise extreme caution when operat-
ing in the area.

3. Information about scheduled exercises will be published in the Local Notice to Mariners and also
may be obtained by calling the shore bombardment area scheduler at (619) 437-2844. Vessels in the
vicinity of SCI may obtain information on the status of the range by contacting the Navy Observation
Post by marine radio on channel 16. However, the Navy Observation Post is normally manned only
during firing exercises. In addition, since the Navy Observation Post may not be able to receive radio
transmissions or answer a vessel calling from the area described in paragraph a3 of this section due to
interference form the land mass, it is recommended that callers position their craft for line-of-sight
transmission with the Navy Observation Posts near Pyramid Cove prior to assuming that the range is
not in use.4. Except in an emergency, no vessel shall anchor in these areas without first obtaining per-
mission from the Commander, Naval Base, SD or from the senior officer present in t he area who may
grant permission to anchor not exceeding the period of time that he, himself, is authorized to remain
there. The senior officer present shall advise the Commander, Naval Base, SD when and to whom a
berth is assigned.

5. The regulations in this section shall be enforced by the Commander, Naval Base, SD, and such agen-
cies as he/she shall designate.

334.960

Danger Area

West Cove. The waters in an area about one-half
mile off the west coast of SCI.

1. Intermittent firing may take place in the danger zone on any day from 8:00 a.m. until 1:00 p.m.

2. Except as otherwise provided in this section, the danger zone will be open to fishing and general
navigation.

3. The operations officer, Naval Ordinance Test Station, Pasadena Annex, Pasadena, Ca, will announce
firing schedules. Each week, public notices will be issued gibing advance firing schedules. Such notices
will appear in the local newspapers and in local “Notice to Mariners” and “Notice to Airmen.” For the
benefit of the fishermen and small-craft operators, announcements will be made on the marine radio.
4. When a scheduled firing is about to be undertaken, fishing boats and other small craft will be con-
tacted by surface patrol boast or aircraft equipped with loudspeaker system. When so notified, all per-
sons and vessels shall leave the area immediately by the shortest route. Upon completion of firing or if
the scheduled firing is canceled for any reason, fishermen and small-boat operators will be notified as
far in advanced as possible by Marine Radio Broadcast.

5. The regulations in this section shall be enforced by security personnel attached to the Naval Ordi-
nance Test Station, Pasadena Annex, and by such agencies as may be designated by the Commandant,
Eleventh Naval District, SD.

334.961 Danger Area
Naval danger zone off northwest shore.

1. No person shall enter this area during closure periods unless authorized to do so by the enforcing
agency. No vessel or other craft, except vessels of the U.S. Government or vessels duly authorized by
the enforcing agency shall enter this area during closure periods.

2. The regulations in this section shall be enforced by the Commander, Naval Base, SD, CA and such
agencies as he/she shall designate.

334.970 Danger Area

Removed.
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2.1.7.2 Commercial and
Sport Fishing and Kelp
Harvest

m See commercial and recreational
fish harvest summaries in Section
3.6.8 Fishes.
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Given the highly productive waters surrounding SCI, it is a popular spot for
fishermen and aquaculturists. The Navy retains no authority over these activi-
ties, except for the declaration of no access areas, as described above, and the
control it has over the 300-yd limit.

A wide variety of species are caught in the commercial fishery. Important fish
species caught around the Island, in terms of pounds landed, include Pacific
mackerel (Scomber japonicus), jack mackerel (Trachurus symmetricus), swordfish
(Xiphias gladius), California sheephead (Semicossyphus pulcher), and blackgill
rockfish (Sebastes sp.). Important invertebrates include red urchin (Strongylocen-
trotus franciscanus), market squid (Loligo opalescens), spot prawn (Sicyonia sp.),
and California spiny lobster (Panulirus interruptus). The state of California retains
authority over fishing within three miles from the shore of SCI. The legislature
and the Fish and Game Commission set fisheries policy, which is implemented
by the CDFG.

Recreational sport fishing takes place around SCI from commercial passenger
vessels (party boats) and private boats (Map 2-5). Major fish species taken
include kelp bass (Paralabtax clathratus), rockfish species, ocean whitefish
(Caulolatilus princeps), California sheephead, and halfmoon (Medialluna cali-
forniensis). Catch composition can vary from year to year, depending upon fish
availability, weather, fishing effort and other variables. Figure 3-9 shows the
number of fish landed on party boats in 1990, 1995, and 1998 from three areas
surrounding SCI.

Photo 2-2. Kelp located at Pyramid Head, San Clemente Island.

Kelp is harvested commercially for use as a binder, emulsifier, and molding

material in a broad range of products, and as a food source in abalone aquacul-
ture operations. Commercial harvest of kelp began in the early 1900s in south-
ern California. The annual kelp harvest increased from 10,000 tons in the early
1930s to a high of 170,000 tons in the late 1970s. An El Nifio event in the early
1980s decimated kelp beds, and harvest levels remain significantly lower than
those of the late 1970s (CA State Lands Commission 1994). The beds of SCI and
Santa Catalina Island have recovered much of their former extent since this
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2.1.7.3 Recreational Diving

2.1.8 Current
Partnerships

time, in contrast to those of the northern Channel Islands which still are
reduced in area (J. Engle, University of California at Santa Barbara [UCSB]
2001). The volume and area of kelp harvested each year are currently regulated
by the California Fish and Game Commission by the leasing of individual beds
and licensing of individuals interest in harvest (CCR Title 14 Sec. 165 and 165.5).
About 100,000 tons of giant kelp are harvested per year in California, primarily
in southern California, by one San Diego-based company (CA State Lands
Commission 1994).

The state monitors the harvest of SCI kelp beds, two of which are currently under
lease to Kelco. The beds are tracked by number as follows: Bed 101 (Pyramid

Head to China Point), 102 (China Point to Seal Cove), 103 (Seal Cove to North-
west Harbor), and 104 (Northwest Harbor) to Pyramid Head (east side of Island).

Recreational diving by the public has continued to grow steadily as a popular
sport since the 1980s. SCI is a very popular destination in the southern Califor-
nia region, with its great underwater diversity and high underwater visibility
(Map 2-6). The leeside of the Island has consistently good water clarity, with vis-
ibility of 60 to 80+ ft. Northwest Harbor is home of the shipwreck USS Butler, a
Naval destroyer that sits on the sandy bottom 80 ft below the surface. The west
side of SCI is known for its lobster, abalone, purple coral colonies, rock scallops
and large fish. Again, Navy control over this activity is limited to declaring some
areas hazardous to non-participating vessels, and to the ability to impose control
over the 300-yard buffer zone surrounding the Island.

The Navy is assisted by numerous contracted partners in natural resource man-
agement. These include:

- Zoological Society of San Diego-western snowy plover (Charadrius
alexandrinus nivosus) monitoring and San Clemente loggerhead shrike
propagation (Lanius ludovicianus mearnsi);

- Institute for Wildlife Studies-shrike release, predator control in sup-
port of shrike, shrike research, San Clemente sage sparrow (Amphispiza
belli clementae) monitoring, San Clemente Island fox (Urocyon littoralis
clementae) monitoring (a recently federally proposed species);

- Point Reyes Bird Observatory-shrike monitoring;

- San Diego Natural History Museum-Island night lizard (Xantusia river-
siana) monitoring;

- System Ecology Research Group (SERG) San Diego State University
Foundation-Island nursery development, erosion assessment;

- Santa Ana Botanic Garden-seed collection and storage;

- Santa Barbara Botanic Garden-rare plant surveys;

- National Marine Fisheries Service-marine mammal surveys;

- University of South Dakota—plant genetics;

- Bitteroot Restoration, Inc.—wetland surveys; and

- Tierra Data Systems-long-term monitoring and INRMP development.
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Map2-5. Popular recreational fishing areas in the waters surrounding San Clemente Island. (Do not reproduce or distribute without
Navy permission [see Document Disclaimer]).
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Map2-6. Popular recreational diving spots around San Clemente Island. (Do not reproduce or distribute without Navy permission [see
Document Disclaimer]).

Current and Future Island Uses and Management 2-27



2.1.9 Scheduling and
Coordination of Activities
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All scheduling for access to ranges is controlled by SCORE and enforced by Secu-
rity on SCI. Quarterly meetings are held to coordinate scheduling, but changes
are made on a daily basis. Essentially, for natural resource personnel, a range can
“go hot,” or be declared off-limits due to live ordnance activity, with very short
notice and activities will need to be curtailed.

Current regulations are listed in NAS North Island (NASNI) Instruction 11015.2
(13 May 1981) (Appendix F).

A Range Users Manual is currently available by SCORE. An environmental “rules
of engagement” style brochure will be produced by the NRO. The brochure will
contain a condensed version of the Range Rules, as well as a map of sensitive
resources to be used by the Operators. NRO distributes an orientation package
“Operations Package for Natural Resources San Clemente Island, February 2000
to NRO contractors or representatives who are new to the Island, before granting
them access to flights. An ordnance familiarization brief is also required once per
year if a trip to SHOBA is planned.

2.2 Future Uses and Plans

2-28

Force structure changes, base closures, and civilian population encroachmenton
mainland military ranges have increased the demand for access to SCI’s Ranges
and Training Area. As a result, the Navy contracted for an OMP and an EIS to
look at the needs for and alternatives to expanding the use of the SCI. Both of
these documents are subject to consultation with USFWS as regulated under sec-
tion 7 of the ESA. Several proposed changes were put forward, these include:

An overall increase in tempo over the next ten years (Figure 2-5);

The addition of a USMC battalion size amphibious landing exercise to the

training cycle;

The addition of 16 new Training Area and Ranges (TARs) on the Island; and

An extension of the offshore range into shallow water areas.

The three alternatives put forth in the EIS are:
= No Action: 1997 baseline, 2700 operations (excluding airfield operations);

= Alternative 1: 3000 operations; and
= Alternative 2 (preferred): 3400 operations.

Tempo Increases

Most of the seven types of operations discussed earlier (Section 2.1.2) will expe-
rience growth in the 21st century. Figure 2-4 graphically depicts this growth
showing the current level, and the two growth alternatives proposed in the EIS
by number and type of operations. Any tempo increases will be conditioned by
the EIS.
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Figure2-5. Operational use level under current conditions and two alternate
proposals (from preliminary draft SCIRC EIS/OEIS 2000).

Battalion Size Amphibious Landing

The addition of one annual Marine Corps Battalion Size Amphibious Landing is
being proposed for the SCI training cycle. The Battalion strength, with opposing
forces, is approximately 1500 personnel. This exercise would last up to five days
and employ the full combined arms team used by the Marine Corps. The
amphibious forces would land by helicopter on the beach. Amphibious landings
on the beach would include LCAC, AAU and LCU vehicles. Once off the beach
all vehicles would be restricted to established roads and off-road operations
areas. To control ground disturbing activities, the battalion would be limited to
NRO-approved areas near its objective after coming ashore. The only use of live
ordnance would be in SHOBA for small arms, artillery fires, close air support and
Naval gunfire.

A typical scenario would be as follows:

Day 1: An opposition force of one company would land by helicopter at VC-3.
That evening, a small reconnaissance unit (12 Marines) would land by rubber
boat at Eel Cove and proceed on foot to the outskirts of VC-3. Day 2: One boat
company would land at Northwest Harbor in rubber boats, one company would
land by LCAC and LCU at West Cove, one company (plus artillery) at Wilson
Cove, and one company at Horse Beach in SHOBA. Day 2/3: The northern com-
panies would assemble at the Assault Maneuver Area, and all the companies
would converge in an attack on VC-3. There would be no live fire in this portion
of the exercise, but blanks and some pyrotechnics could be used, depending on
Fire Season restrictions. Days 3/4, all companies would move to SHOBA and con-
duct a SACEX with live fire. Day 4: The opposition force could be extracted from
VC-3 by helicopter. Day 5: All remaining forces would redeploy off the Island.
Aircraft would support all phases of the operation.
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Naval Special Warfare (NSW) Training Area Ranges

Naval Special Warfare Group ONE has identified a number of Training Area and
Ranges (TARs) that are needed to support continuation training for SEAL teams.
(Map 2-6). Each TAR is being developed in accordance with the specifications,
safety regulations, and other precautions applicable to live fire ranges and dem-
olitions areas, including suitable fuelbreaks and wildfire control procedures.

TAR 1-NORTHEAST POINT DEMOLITION RANGE

Located in Northwest Harbor, this site has historically been used as a Naval Spe-
cial Warfare training area. The proposal calls for continuing use as a demolition
range, with blank fire. An EA was prepared and the Finding of No Significant
Impact (FONSI) signed on 20 August, 2001. The Biological Opinion (BO) is dated
17 January, 2001.

TAR 2-GRADUATION BEACH UNDERWATER DEMOLITION RANGE

TAR 2's purpose is to provide a state-of-the-art underwater demolition area with
across the beach capabilities. This area is currently in use as an underwater dem-
olition range. The proposal is for site additions and improvements, including:
erosion control on the access road and in the demolition area; a telephone com-
munications line; a demolition staging area; and a demolition preparation area.
This will be a controlled target area and a designated beach exit for TARs 1-6.

TAR 3-BUD/S BEACH UNDERWATER DEMOLITION RANGE

The purpose is to improve the current BUD/S Beach Demolition Range to a state-
of-the art demolition area with across the beach capabilities. Improvements are
needed to increase operational tempo, provide additional safety features, and
increase communications.

TAR 4-WHALE POINT/CASTLE ROCK

This area was previously used as a demolition range and is largely disturbed. The
TAR would be used for basic demolitions, over-the-beach, tactical training, and
live fire Military Operations in Urban Terrain (MOUT). An EA was prepared and
the FONSI signed on 20 August, 2001. The BO is dated 17 January, 2001.

TAR 5-WEST COVE AMPHIBIOUS ASSAULT TRAINING AREA

This area is adjacent to the SCORE cable termination facility and is also used for
amphibious landings. Its purpose is to support nearshore reconnaissance, shal-
low water mine counter measures, and insertion/extraction enroute to other
TARs on SCI.

TAR 6-WHITE HOUSE TRAINING AREA

This site is on a bluff overlooking Wilson Cove. It would provide a controlled tar-
get area and communications base station.

TAR 7-WILSON COVE OFFSHORE PARACHUTE DROP ZONE

This drop zone (DZ) is proposed in the offshore waters opposite Wilson Cove on
the lee side of SCI. The purpose is to designate a DZ in offshore area for the para-
chute insertion of SEAL platoons and equipment. The transit to the beach is less
than three nautical miles (nm).

TAR 8-WESTSIDE NEARSHORE PARACHUTE DROP ZONE

This DZ is located in the SCI nearshore area. It would establish a water DZ on the

windward side of the Island for day and night parachute drops, personnel inser-
tion, and underwater demolition.
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TAR 9-PHOTO LAB TRAINING AREA

The proposal at this site is for operational use only, without facilities develop-
ment. There are adequate buildings and facilities in the area to provide realistic
simulated targets.

TAR 11-SURVEILLANCE TRAINING AREA

This is an old missile site on a bluff facing east, about one mile south of Wilson
Cove. The proposal is for operational use only; no facilities will be developed.

TAR 12-RADAR SITE TRAINING AREA
This is asmall target area high on the bluff overlooking NOTS Pier, on the site of

an abandoned RDT&E radar facility. Its purpose would be to establish an objec-
tive in close proximity to RDT&E facilities to simulate a realistic adversary target.

TAR 13-RANDALL RADAR SITE TRAINING AREA

This site is on the Eastern Escarpment. The area contains an abandoned bunker
with attendant facilities. NSW would develop the bunker to conduct tactical
land demolitions training and Close Quarter Combat.

TAR 14-VC-3 ONSHORE PARACHUTE DROP ZONE

The DZ, named "Twinky," is off the north end of the VC-3 northwest/southeast
abandoned runway. The proposed use coincides with the existing operational
use of VC-3 that includes parachute drops, patrolling, and related tactical opera-
tions.

TAR 15-VC-3 AIRFIELD TRAINING AREA

This TAR would support SEAL platoon land raids and airfield attack training. No
new facilities are proposed.

TAR 16-MISSILE IMPACT RANGE TRAINING AREA

The proposal is to develop a land-based DZ and objective area that can be used as
an assembly point and also as a demolition training area for live fire. An EA was
prepared and the FONSI signed on 20 August, 2001. The BO is dated 17 January,
2001.

TAR 18-CLOSE QUARTER BATTLE TRAINING AREA

The proposal is for a set of moveable target buildings that realistically simulate a
terrorist camp (hostage location) for SEAL training in close quarter battle. It
would support four different types of close quarter battle scenarios at one time.

TAR 20-PYRAMID COVE TRAINING AREA

This site is located in SHOBA Impact Area I. It would be used to provide a tactical
firing area close to the shoreline.

TAR 22-CHINA COVE TRAINING AREA

TAR 22-Would provide an area close to the shoreline for day and night raids with
live fire and stand-off weapons employment.

Shallow Water Range Extension

The Pacific Fleet Shallow Water extension has been a top priority since 1994. The
proposal is to expand the underwater instrumentation from the SOAR range
westward into the Tanner/Cortes Banks (Shallow Water Extension West) and
eastward to the shores of SHOBA (Shallow Water Extension East). SCORE already
trains in these areas, but they do not have the instrumentation to supportit. The
primary mission is to improve Fleet readiness in a littoral environment, in the
shallow waters of choke points and near coastlines. Development of tactics and
weapons in a realistic shallow water environment is critical to maintaining a
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technological edge over a growing and improving littoral submarine threat. The
range will support the development of realistic combat exercises through
weapon firings at mobile targets, measurement of time/space positional infor-
mation and tactical status data in near-real-time, and timely post-exercise analy-
sis, evaluation, and feedback. Currently there is no shallow water instrumented
training range in the southern California Fleet training area. The lack of this
capability to conduct frequent and routine realistic shallow water training has
been a serious readiness deficiency. The littoral warfare expansion should
encompass a total of at least 500 sq nm. The first phase of this SCORE Range
expansion is to install underwater sensors in an area just west of SOAR, in the
Tanner/Cortes Banks region. It would be a 250 sq nm extension (Map 2-7). This
extension is contingent on the outcome of the EIS.

Operational Zone Concept

To analyze the impact of all proposed changes in the OMP, the Island was
divided up into zones (Map ). The “Operational Zone Concept” was based on the
idea that, given the combination of a large variety of operations with high-value
natural and cultural resources, the Island required an integrated management
program. This program was intended to assure continued, timely, efficient and
safe operations while meeting environmental goals and policies.

Seven primary criteria were considered in developing the zones. These were:
Location-the geographic position of each proposed zone;

Character-types of operations and activities;

Intensity—number of operations and operational tempo;

Operational Suitability - the degree to which the proposed zone met the
operational requirements for combat environment representation, space,
instrumentation, and other facilities;

Historic Use—prior disturbance;

Seasonality—the effect of climatic factors; and

Environmental Constraints-biological and cultural resources.

Results of the analysis were presented in terms of activities in each onshore zone,
primary users, and operations to operations compatibility. Figure 2-6 shows a
variety of activities liable to occur in various operations and suggests whether
they should be allowed, allowed conditionally or restricted. The OMP cautioned
that the zones proposed do not in all cases represent the currently prescribed or
historical use. In some cases additional infrastructure or programmatic mitiga-
tion might be required.
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Map2-7. Existing and proposed Naval Special Warfare Training Areas and Ranges (TARs; from OMP/EIS). (Do not reproduce or distribute
without Navy permission [see Document Disclaimer].)
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Figure2-6. Activities by zone: on-shore (from San Clemente Island Operations Management Plan).
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Map2-8. Operations Management Plan Operational Zones. (Do not reproduce or distribute without Navy permission [see Document
Disclaimer]).
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2.3 Overview of Government Regulation of Island Activities

2.3.1 Ownership and
Control

2.3.2 Key Laws and
Regulations

2.3.2.1 Federal Endangered
Species Act

2-36

President Franklin D. Roosevelt transferred control and jurisdiction of SCI to the
Navy on November 7, 1934, by EO 6897. Federal ownership in fee extends to the
mean high tide line. Three years later, in 1937, another EO declared 300 yd
beyond the low water mark a “Defensive Sea Area” for purposes of national
defense, giving the Secretary of the Navy authority to revoke access by vessels or
other craft within this boundary. Additional safety and security restrictions to
vessel or craft access have been added since then due to Naval exercises, and are
available to mariners on the National Oceanic and Atmospheric Administration
(NOAA) chart for the Island, and in the U.S. Coast Pilot Chapter 2 (also Table 2-2).

Below the Mean Lower Low Water (MLLW) mark and seaward to three nm, waters
and submerged lands are owned by the state of California. Although owned by the
state, the federal government has what amounts to an easement on submerged
lands and navigable waters (below ordinary high-water mark), including for
dredging or construction of facilities, based on an authority called navigational
servitude. This authority originates from the constitutional power over interstate
and foreign commerce, and the control and improvement of navigation.

For in-water construction, bulkhead lines are usually within federal property
boundaries and are not at issue. However, pierhead boundary limits are defined for
construction and fill planning purposes so as to avoid impacts to navigation, the
protection of which is enforced by the USCG. Federal code refers to them as “fed-
eral control lines,” and the U.S. Army Corps of Engineers (USACOE) refers to them
as “Navigational Impact Lines.” There is no precise distance from shore defined,
but the USCG must concur that any construction will not affect navigation.

The Island is subject to regulation by several federal, state, and local agencies
pursuant to a number of federal environmental laws (Appendix F). Several fed-
eral laws and regulations strongly influence the potential scope and tempo of
military activities on the Island. These may be considered “drivers” of environ-
mental compliance in that non-compliance could lead to disruption to the mis-
sion, a claim against the Navy or possible range closure. These include:

Federal Endangered Species Act;

Clean Water Act;

Clean Air Act;

Migratory Bird Treaty Act;

Marine Mammal Protection Act;

Magnuson-Stevens Fisheries Conservation and Management Act;
National Historic Preservation Act;

National Environmental Policy Act; and

Fish and Wildlife Coordination Act.

Once a species becomes listed as endangered or threatened by the federal govern-
ment, regulations to protect the species from illegal “take” become applicable to any
project with a federal nexus that may affect an individually listed animal or its habi-
tat. The USFWS oversees the ESA implementation for all species except most marine
species, which are under National Marine Fisheries Service (NMFS) jurisdiction.
These two agencies become involved in all projects potentially affecting any of these
federally listed species.
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2.3.2.2 Clean Water Act

Under Section 7 of the ESA, federal project proponents must consult with
USFWS or NOAA National Marine Fisheries if one or more listed species may be
affected by an action. Consultation with USFWS or NOAA National Marine Fish-
eries may range from informal discussions to formal consultation requiring a
biological assessment by the project proponent. The USFWS Final ESA Section 7
Consultation Handbook (March 1998) describes the informal consultation pro-
cess. For non-federal project applicants, the USACOE takes the lead in this con-
sultation if the issue is within their jurisdiction. Other federal agencies may
appropriately be named the action agency that must conduct the consultation.
With the issuance of a BO, “terms and conditions” are stated, which are mea-
sures to avoid or minimize the take of any listed species. When an “incidental
take statement” is issued with the BO, the federal project proponent may be
excused from incidentally taking a listed species as part of the agency’s otherwise
lawful activity as long as the specified taking conditions are met. The ESA section
7 applies to this INRMP only if some element triggers a consultation require-
ment. Elements that may trigger consultation have been qualified in this plan
where they are proposed and will be consulted on separately before implementa-
tion. This INRMP is also subject to environmental review under NEPA.

A number of BOs have been issued on Island resources. These are summarized in
Chapter 3 under each resource to which they pertain, as well as in Appendix G.
The Navy will consult on aspects of the INRMP that may affect listed species
prior to implementation. Currently, NRO is seeking to consult on SCI fire man-
agement strategies, as described in this INRMP and the SCI Fire Management
Plan that is under development.

Section 404 of the CWA gave regulatory authority over Waters of the U.S., which
includes jurisdictional wetlands, to the Environmental Protection Agency (EPA).
The EPA delegated this authority to the USACOE, but retains veto power over
permit decisions. This section of the law regulates the discharge of dredged or fill
material into the “waters of the United States” including stream channels, with
special consideration of vegetated aquatic sites such as wetlands (salt marsh and
vernal pools on SCI), and vegetated shallows (eelgrass, for example). The USA-
COE isresponsible for developing regulations for the Sec. 404 permit process and
issuing permits, with the EPA maintaining power to veto the USACOE’s deci-
sions. USACOE’s regulatory jurisdiction for tidal waters under Sec. 404 extends
up to the high tide line (higher high water mark) (Figure 2-8). In this coastal
zone, the USACOE requires permits for certain structures such as groins, break-
waters, marinas, piers, wharves, floats, riprap, bulkheads, boat ramps, jetties,
intake and outfall pipes, pilings, as well as dredge and fill and beach nourish-
ment activities.

The USACOE’s jurisdiction in fresh waters includes the channel itself for Waters
(defined by the Ordinary High Water Mark), to the outer edge of adjacent wet-
lands. Wetlands isolated from surface water bodies, such as vernal pools, also fall
under USACOE regulation. Some water bodies are specifically exempted, such as
irrigation ditches or drainage ditches excavated in uplands. Other types of
waters of the U.S. are not intuitive, but are in fact regulated. These include vernal
pools, desert playas, ephemeral swales, desert arroyos, desert playas, seasonal
ponds, reservoirs, farm or stock ponds fed by direct rainfall or impoundment
(not by pumped water), artificial wetlands that receive water without artificial
controls (such as pumps, valves, or gates), and farmed wetlands.
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Figure2-7. Informal consultation process, adapted from Final Endangered Species Act Section 7 Consultation Handbook, March 1998.

2-38

Recently, the United States Court of Appeals for the Ninth Circuit has concluded
that, under the Supreme Court's decision in Solid Waste Agency of Northern
Cook County (SWANCC) v. USACOE, there has been a change in the geographic
distribution of what the USACOE may cover in its jurisdiction as water of the
United States under the CWA. The ruling said that waters that are nonnavigable,
isolated, and intrastate are not jurisdictional unless their use, degradation, or
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2.3.2.3 Migratory Bird
Treaty Act and Executive
Order 13186

destruction could affect other waters of the United States, thus establishing a signifi-
cant nexus between the water in question and other waters of the United States. In
the past, these isolated or intrastate waters were deemed jurisdictional in part based
upon their use by migratory birds which crossed state boundaries and thus were said
to fall under interstate and international commerce law.

This means that vernal pools may no longer be called waters, along with other iso-
lated waters that have been included in the past such as desert playas, prairie pot-
holes, intrastate lakes, rivers, streams (including intermittent streams), mudflats,
sandflats, wetlands, sloughs, wet meadows, or natural ponds. Each must now be
evaluated for their connection to “other waters of the United States.”

As wetlands are also covered by EO 11990 and many vernal pools on DoN lands are
habitat for endangered species, the fact that they are not regulated under the CWA
may not make much difference as to how they are treated.

Any activities in the Pacific Ocean (including any tidal areas) are subject to Section
10 of the Rivers and Harbors Act and any discharges of dredged or fill material in
waters of the United States would be subject to Section 404 of the CWA.

The Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703 et seq.) is a federal statute that
implements U.S. treaties with several countries concerning the conservation and
protection of migratory birds. The number of bird species covered by the MBTA is
extensive and is listed at 50 C.F.R. 10.13. All on SCI are covered except, locally, rock
doves (pigeons), European starlings, and house sparrows. Further, the regulatory def-
inition of “migratory bird” is broad and includes any mutation or hybrid of a listed
species as well as any part, egg or nest of such bird. (50 C.F.R. 10.12). Migratory birds
are not necessarily federally listed endangered or threatened birds under the ESA (16
U.S.C. 1531 et seq.). The MBTA, which is enforced by the USFWS, makes it unlawful
“by any means or manner, to pursue, hunt, take, capture [or] kill” any migratory bird
except as permitted by regulation. The applicable regulations prohibit the take, pos-
session, import, export, transport, sale purchase, barter, or the offering of these activ-
ities, except as permitted by the implementing regulations.

EO 13186, issued January 10, 2001, requires that federal executive agencies imple-
ment a MOU with the USFWS, to avoid or minimize the negative impacts of agency
actions on migratory birds and to take steps to protect migratory birds and their hab-
itats. The DoD is currently developing an MOU with the USFWS, however, the EO
provides that in the interim federal executive agencies are “encouraged to immedi-
ately begin implementing the conservation measures” identified in the EO “as
appropriate and practicable.”

The Deputy Assistant Secretary of the Navy for Installations and the Environment
(DASN I&E) issued guidance on EO compliance in aJanuary 19, 2001 memorandum
to the Chief of Naval Operations and commandant of the Marine Corps. This guid-
ance provides that Navy activities should comply with the “intent” of the EO until
the EO required MOU is completed and:

m  Provide notice to the USFWS in advance of conducting any action that is
intended to take migratory birds, and ensure that the environmental analysis of
actions required by the NEPA, or other established environmental review pro-
cesses evaluate the effects of actions and plans on migratory birds.

= Integrate migratory bird conservation principles, measures and practices into
installation activities and avoid or minimize, to the extent practicable, adverse
impacts on migratory birds and migratory bird habitats.
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= ldentify any unintentional takings that are, or are likely to have, a measurable
negative effect on migratory bird populations.

m  Develop and implement standards and practices designed to lessen the amount
of unintentional takings to the extent practicable and consistent with mission
requirements.

This Act enforces protection provisions for marine mammals. The Navy is responsible
for determining if it is reasonably foreseeable that its actions will “take” marine mam-
mals. Unlike the ESA, there is no consultation requirement. However, compliance
with the Marine Mammal Protection Act (MMPA) can take considerable time, so
determination of whether an action may result in a take should occur early in the
planning process. If a take is reasonably foreseeable, then the Navy must seek autho-
rization from NOAA as the relevant regulatory agency. The MMPA prohibits actions
that harass, harm, or kill a marine mammal, whether such actions are negligent or
intentional. Again unlike the ESA, the MMPA distinguishes types of harassment.
“Level A” includes harassment that has the potential to injure or kill. “Level B”
involves actions that cause a sustained, biologically significant disruption to critical
behavior patterns, such as breeding, feeding, sheltering or migrating, so that there is
an impact on the species or stock. If an action will result only in Level B harassment,
then the relevant Navy command must seek an Incidental Harassment Authorization
(IHA) or implement mitigation measures so that a take is no longer reasonably fore-
seeable. Obtaining an IHA requires up to 135 days, but it is good for only one year. If
it is reasonably foreseeable that a command’s actions will result in injury or death,
then the command must seek a Letter of Authorization (LOA), or implement mitiga-
tion measures so that a take is no longer reasonably foreseeable. An LOA may only be
approved if it will result in no more than a negligible impact on the species popula-
tion. It covers five years but can take a year or more to process.

This Act assigns to NMFS responsibility for maintaining and conserving fisheries and
rebuilding overfished stocks in the area between three miles and 200 miles offshore.
NMEFS is also responsible for determining whether projects or activities adversely impact
Essential Fish Habitat (EFH) zones, broadly defined as those waters and substrate neces-
sary to fish for spawning, breeding, feeding, or growth to maturity.

When projects are planned that can adversely affect EFH, NMFS can recommend
conservation measures to minimize problems. While such habitat related comments
(outside of ESA consultations) have had little effect in the past, new requirements for
federal agency consultation on activities that may affect EFH have changed that.
Once the Navy receives NMFS comments on means to better avoid or minimize hab-
itat damage, it must respond in writing within 30 days, outlining the measures it is
proposing to avoid, mitigate, and offset the impact of the activity on EFH. The Navy
must also explain any inconsistencies between the avoidance and mitigative actions
they propose to take and the recommendations made by NMFS.

Two additional federal laws operate in the coastal zone: the Coastal Zone Manage-
ment Act (CZMA) of 1972, and the Coastal Zone Act Reauthorization Amendments
(CZARA) of 1990. The CZMA provides that a state that develops a coastal zone man-
agement program that is approved by the Secretary of Commerce (NOAA), is entitled
to federal financial support in administering the program, and to apply the program
to some areas that otherwise would be subject to only federal regulation (16 U.S.C.
Sec. 1455-1456). Federal agency activities affecting any land use or water use or nat-

Current and Future Island Uses and Management



San Clemente Island Integrated Natural Resources Management Plan May 2002

2.3.2.7 National Historic
Preservation Act

2.3.2.8 National
Environmental Policy Act

ural resource of the coastal zone shall be carried out in a manner “which is con-
sistent to the maximum extent practicable with the enforceable policies of
approved state management programs” (16 U.S.C. Sec. 1456). The term
“enforceable policies” is defined by regulation as those legally binding laws, reg-
ulations, land use plans, ordinances, or judicial or administrative decisions that
are part of a NOAA approved program. CCC has authority to implement provi-
sions of the California Coastal Management Plan (CCMP). Although Navy lands
are excluded from the CZMA definition of “coastal zone” as “lands held in trust
by or which uses are subject solely to the discretion of the federal government,”
activities on these lands may require a consistency determination if there are
coastal zone impacts. Federal rules for federal consistency can be found in 15
C.F.R. Sec. 930.35-37. See further discussion on CZMA consistency under state
agencies and laws below.

This Act created the National Register of Historic Places along with an Advisory
Council on Historic Preservation. Section 106 of the Act requires that federal
agencies allow the Council an opportunity to comment whenever their under-
takings may affect National Register resources or resources eligible for listing in
the Register. Section 110 requires federal agencies to identify, evaluate, inventory,
and protect National Register resources or resources eligible for the Register on
property they control. The National Historic Preservation Act (NHPA) imposes no
absolute preservation requirement, as long as the Navy follows and documents
mandated procedures for any Navy decision not to preserve.

NEPA establishes procedures federal agencies must follow in analyzing environ-
mental impacts of major actions within U.S. territory, which extends 12 nm off-
shore of the coast and coastal islands. Outside U.S. territory, EO 12114 identifies
the procedures that federal agencies must follow in analyzing environmental
impacts of major federal actions. The EIS in progress on SCI operations is con-
ducted under both NEPA and EO 12114. Although NEPA has statutory authority,
EO 12114 is based upon the independent authority of the President of the United
States. Although EO 12114 furthers the purpose of NEPA, it is not governed by
Council of Environmental Quality (CEQ) regulations. Because the current Opera-
tions Plan examines actions both within and outside U.S. territorial seas, both a
NEPA EIS and EO 12114 OEIS are required. For this INRMP, only NEPA applies.

NEPA is implemented by CEQ regulations. To help with implementation, CEQ has
issued guidelines in: “Forty Questions” (1981), “Scoping Guidance” (1981), and
“Guidance Regarding NEPA Regulations” (1983). The most important function of
agency compliance with NEPA procedure is to ensure that the environmental con-
sequences of the agency’s action have been considered. Agencies do not have to
reject environmentally damaging proposals due to NEPA (Bass and Herson 1993).

NEPA has three decisional mechanisms. A proposed federal agency action is first
reviewed to see if it can qualify for a categorical exclusion (usually small, routine
projects with no potential significant environmental effect; categories are identi-
fied in agency NEPA policies) or other exemption to the process. If not, then an EA
is prepared. If itis concluded in the EA that adverse environmental impacts will be
insignificant, then the agency can file a FONSI, followed by implementing its pre-
ferred alternative. If the proposed project has the potential to “significantly affect
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the quality of the human environment,” then the EIS process must be followed.
Briefly, these steps are: Notice of Intent, Scoping Process, Draft EIS, agency/public
Review and Comment, Final EIS, Record of Decision, and agency action.

Project mitigation is usually used as a means to address adverse environmental
impacts through the federal (NEPA) process. However, NEPA establishes no
requirement to mitigate against adverse environmental impacts. A mitigation
measure is a specific, tangible action that will reduce a physical environmental
effect. To be adequate and effective, mitigation measures should fit under one of
five categories, defined by the CEQ as:

Avoiding the impact by not taking certain action or parts of an action;
Minimizing the impact by limiting the degree or magnitude of the action
and its implementation;

= Rectifying the impact by repairing, rehabilitating, or restoring the affected
environment;

m Reducing or eliminating the impact over time by preservation and mainte-
nance during the life of the action; and

»  Compensating for the impact by replacing or providing substitute resources
or environments.

An EIS must identify all relevant, reasonable mitigation measures that could
lessen impacts to the human environment. However, a federal agency does not
have to adopt mitigation measures included in an EIS unless agency-specific
NEPA procedures require adoption of mitigation measures or the agency com-
mits to implementing mitigation measures in the Record of Decision.

For Navy projects, DoD has issued policy and procedures, including a supple-
ment providing policy and assigning responsibilities adopted by the DoN (32
CFR part 775). These Navy procedures meet the NEPA requirement that every
federal agency adopt procedures to supplement CEQ regulations. Following the
Navy directive, specific policy for compliance with procedural requirements was
issued under a Navy Instruction (OPNAVINST 5090.1B, Ch.5). This latter docu-
ment tasks each Naval installation with ensuring that Navy actions are in accor-
dance with NEPA.

Agencies are granted commenting authority on federal projects even though they
are not designated the regulatory agency for issuing permits. For example, during
the CWA Sec. 404 permit process, commenting authority on specific projects is
provided to the USFWS, NMFS, USCG, and CDFG under the Fish and Wildlife
Coordination Act. If the USACOE supports these agency comments, then their
proposals for project mitigation usually become conditions of the permit.

A recent Memorandum of Agreement (MOA) was released (February 2001)
between the EPA, USFWS, and NMFS regarding enhanced coordination under
the CWA and ESA. One of its key objectives is to institutionalize strong working
relationships among regional and field offices with day-to-day responsibility for
administering programs by providing clear and efficient mechanisms for
improved interagency cooperation. It establishes local and regional review
teams of senior management that meet periodically and establish priorities. The
MOA also provides enhanced integration of water quality (EPA responsibility)
and listed species (USFWS and NMFS responsibility) rule making and method-
ological guidelines.

Current and Future Island Uses and Management
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2.3.2.11 State Agencies
andLaws

Federal and state agencies with responsibilities for SCI are described inTable 2-4 and
Table 2-5, along with their role and the laws related to their role.

California’s natural resource laws provide another level of environmental protec-
tion. State agencies are responsible for implementing certain federal laws as well as
state laws. For example, delegation has been given to the State Water Resource Con-
trol Board (SWRCB) by EPA to administer portions of the federal CWA and CZARA
and also to the CCC to implement the federal CZMA and CZARA (as noted above).

California Endangered Species Act

The California Endangered Species Act (CESA) is very similar to the federal Endan-
gered Species Act and is administered by the CDFG. The term endangered species is
defined under CESA as a species of fish, wildlife or plant that is “in serious danger of
becoming extinct throughout all, or a significant portion of its range.” It is con-
cerned with species and subspecies native to California. CESA prohibits the “taking”
of listed species, but in addition to protecting listed species, it also applies the take
prohibitions to species that are candidates for listing.

Coastal Land Use Regulation

The state of California's jurisdictional boundaries extend three nm offshore of the
coast and coastal islands. The California State coastal zone is also shown in relation
to the SCI in Figure 2-8. While these areas also fall within U.S. territorial boundaries,
and operations within these areas are evaluated under NEPA, they are also subject to
additional State regulations when federal sovereign immunity has been waived by
Congress. For example, both federal Clean Air Act (CAA) and CWA requirements are
implemented by state agencies and apply to areas out to three nm from shore.

Coastal land use is also controlled by the state. The CCA of 1976 implements Califor-
nia’s Coastal Zone Management Program as required by the federal CZMA of 1972
(California Resources Agency 1997). It regulates public access, recreation, marine
resources, land resources, and development within the coastal zone. Overseeing the
Act’s implementation is the CCC. The CCC can concur with or object to a Coastal
Consistency Determination or Negative Determination submitted by a federal
agency concerning a proposed federal action. The CZMA section 307 specifically
provides that each “federal agency activity within or outside the coastal zone shall be
carried out in a manner which is consistent to the maximum extent practicable with
the enforceable policies of approved state management programs.”

The CCC requires federal agencies to provide consistency determinations on federal
activities in the Federal Outer Continental Shelf that affect the state’s ocean and
coastal resources as part of an approved coastal management plan. Dredge disposal
and the dumping of military surplus are examples of such activities covered by this
federal consistency requirement under CZMA.

For federal lands, all lands that are held in trust by or which uses are subject solely to
the discretion of the federal government are excluded from California’s coastal zone.
Most Navy projects are reviewed on a case-by-case basis with no specified criteria
established to identify which types of Navy activities have no effect on the coastal
zone and, therefore, do not require review for federal consistency. However, there are
several options that could help make the review of minor Navy projects more pre-
dictable and less cumbersome (Delaplaine, California Coastal Commission, pers.
comm.).
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Table2-4. Federal agencies with responsibilities for natural resources on San Clemente Island. 1

Federal Agencies and Applicable Laws

Authority and Activities

u.

u.

HE C nn

S. Army Corps of Engineers
Clean Water Act, Sec. 404

Rivers and Harbors Act of 1899, Sec. 10

Marine Protection, Research, and Sanctuar-
ies Act (MPRSA) of 1972, Sec. 103

National Environmental Policy Act

S. Environmental Protection Agency

Clean Water Act, as amended

National Environmental Policy Act

Marine Protection, Research, and Sanctuar-
ies Act of 1972

Federal Water Pollution Control Act
Amendments, 1972

Water Quality Act, 1987

Clean Air Act

.S. Fish and Wildlife Service

Federal Endangered Species Act

Migratory Bird Treaty Act

National Environmental Policy Act
Fish and Wildlife Coordination Act

National Marine Fisheries Service

u.

Federal Endangered Species Act

Magnuson-Stevens Fisheries Conservation
and Management Act

Marine Mammal Protection Act

National Environmental Policy Act
Fish and Wildlife Coordination Act

S. Coast Guard
Ports and Waterways Safety Act

Oil Pollution Act of 1990

Fish and Wildlife Coordination Act

Clean Water Act/Marine Protection,
Research, and Sanctuaries Act

Responsible for issuing Sect. 404 permits for dredged or fill material into waters of the US (up to
higher high water line in tidal waters) including wetlands in compliance with EPA regulations.

Regulates construction, excavation, and deposition in navigable waters of the U.S. (up to
mean high water in tidal waters).

Regulates transport for disposal of material into US waters.

Commenting or lead agency authority for environmental review of proposed projects.

Develops Sect. 404 regulations and may veto USACOE Sect. 404 permit.
Regulates waste disposal in coastal waters.

Administers (with NOAA) the Coastal Nonpoint Pollution Control Program.
Administers National Estuary Program (NEP).

Commenting authority on proposed projects.

Regulates waste disposal in coastal waters.
Established the NPDES program.

Established the Storm Water Pollution Prevention Program.
Administered by the South Coast Air Quality Management District (Los Angeles).

Regulates, monitors, and implements programs for protecting the ecosystems upon which
freshwater and estuarine fishes, wildlife, and habitat of listed species depend. Enforces
international treaties and conventions related to species facing extinction.

m Enforces prohibition against the taking of migratory birds, their eggs, or their nests.

Commenting authority on proposed projects.

Reviews and comments on federal actions that affect many habitat-related issues, includ-
ing wetlands and waters considered under Clean Water Act Sect. 404 and Rivers and Har-
bors Act Sect. 10 permit applications.

m Jurisdiction over most threatened or endangered marine species.

Responsible for maintaining and conserving fisheries and rebuilding overfished stocks.
Responsible for determining whether projects or activities adversely impact Essential Fish
Habitat zones (those waters and substrate necessary to fish for spawning, breeding, feed-
ing, or growth to maturity).

m Enforces protection provisions for marine mammals.

Commenting authority on proposed projects.

Reviews and comments on federal actions that affect marine fishery resources and many
habitat-related issues, including Clean Water Act Sect. 404 and Rivers and Harbors Act Sect.
10 permit applications.

Manages maritime transportation over navigable waters. Permitting for marine events.
Responsible for maritime safety/law enforcement, and environmental protection. Estab-
lishes safety standards and conducts inspections.

Ensures cleanup of marine oil spills and other pollutants. Responsible for oil spill responses
based on Area Contingency Plan. Prepares most regulations needed for implementation of
Qil Pollution Act.

Commenting authority on navigational issues, such as structures affecting navigation,
USACOE Sect. 404 dredge and fill permits, and new pilings.

Enforces standards of oil and other hazardous waste discharge in marine waters.

1. Sources: Cylinder et al. 1995; Bass and Herson 1993; California Resources Agency 1997.
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Table2-5. State agencies with responsibilities for natural resources on San Clemente Island.!

State Agencies and Applicable Laws

Authority and Activities

California Coastal Commission

m CCAof1976
m Federal Coastal Zone Management Act of
1972

m Federal Coastal Zone Act Reauthorization
Amendments

m California Environmental Quality Act of
1970

State Lands Commission

m Public Trust Doctrine
m Public Resources Code
m California Environmental Quality Act

California Department of Fish and Game

m California Fish and Game Code

m Public Resources Code

m California Endangered Species Act

m California Oil Spill Prevention and Response
Act of 1990

California Environmental Quality Act

m Fish and Wildlife Coordination Act

State Water Resources Control Board
m Federal Clean Water Act

m Porter-Cologne Water Quality Control Act

m California Water Code

m Federal Coastal Zone Act Reauthorization
Amendments

m California Environmental Quality Act

Regional Water Quality Control Board
m Federal Clean Water Act, Sec. 401, 402

m Porter-Cologne Water Quality Control Act
m California Environmental Quality Act

California Department of Pesticide Regulation
m Various pesticide regulations

Administers state and federal coastal acts.

May concur with a Coastal Consistency Determination or Negative Determination
submitted by a federal agency on a proposed project. For a federal agency, activities
“within or outside the coastal zone” shall be carried out in a manner which is consis-
tent to the maximum extent practicable with the enforceable policies of approved
state management programs.

Regulatory control over federal activities in the ocean, such as dredge disposal.

Works with SWRCB to develop Coastal Nonpoint Pollution Control Program.
Commenting authority.

Exclusive jurisdiction over all ungranted tide and submerged lands that are state owned.
May preclude the use of submerged lands if inconsistent with public trust; requires
Land Use Lease for encroachments, docks, crossings.

Establishes the ordinary high water mark and ordinary low water mark.
Commenting authority.

Conducts biological studies on fish and wildlife, protects marine resources, regulates
harvest of eelgrass and kelp. Manages marine resources of ASBSs.

Regulates activities resulting in alteration of lakes and streams.

Manages sport and commercial harvest of fish and wildlife and aquaculture.
Investigates pollution and toxic spills, in cooperation with SWRCB and RWQCB.

Enforces protection of state-listed sensitive animal and plant species.

Responsible for oil spill prevention, response, cleanup, and natural resource damage
assessment in state waters.

Provides recommendations to other state agencies to prevent or mitigate adverse
impacts on fish and wildlife; also has commenting authority on federal projects.

Protects water quality and administers water rights.

Regionally implemented by the Los Angeles Regional Water Quality Control Board.
Designates beneficial uses and water quality objectives and protects beneficial uses
statewide; adopts California Ocean Plan; designates ASBSs.

Develops statewide nonpoint source pollution control plan.

Works with CCC and RWQCB to develop and implement Coastal Nonpoint Pollution
Control Program.

Commenting authority.

Daily regulation of point source discharges, stormwater discharges, underground
storage tanks, and above ground petroleum tanks.

Designation of beneficial uses and water quality objectives. Protection of beneficial
uses.

Prepares public reports on condition of water bodies.

Commenting authority.

Regulates antifouling paints used on boats and ships.

1. Sources: Cylinder et al. 1995; Bass and Herson 1993; California Resources Agency 1997; http://ceres.ca.gov .

A General Consistency Determination can be done with the Navy for a whole
class of activities under a master review. The Navy has to clearly define the types
of projects allowed and is required to notify the CCC of an activity being con-
ducted pursuant to this Determination before the Navy awards the contract. A

Current and Future Island Uses and Management

2-45



2-46

San Clemente Island Integrated Natural Resources Management Plan May 2002

Consistency Determination expires in five years. To adopt the decision, the CCC has
to find that this proposed project “is consistent with the marine resource, habitat,
access, recreational, and shoreline structure policies of the CCMP.”

A Negative Determination, usually done on a case-by-case basis, avoids formal
review. Projects can get this determination if:

1. the project clearly has no impact on the coastal zone; or

2. the project is clearly similar to another project that was previously determined
by the CCC to have no impact.

Projects that could fall under the “no impact” category can often be determined
using the “common sense” rule, which means “if in doubt, ask” the CCC if asimilar
project has been determined to have no impact, or if in their view the project would
clearly have no impact. For example, projects involving modification to existing
buildings are routinely exempt.

Water Quality Regulation

Water quality protection is the responsibility of the SWRCB and the RWQCB. Authority
comes from the State’s Porter-Cologne Water Quality Control Act and the federal CWA.
With the SWRCB setting statewide water quality objectives, the Los Angeles RWQCB
carries out specific aspects of surface and coastal water regulations. A Comprehensive
Water Quality Control Plan for the Los Angeles Region is intended to establish water
quality objectives for coastal waters.

Implementation of the plans occurs through the issuance of permits for waste discharges
under the National Pollution Discharge Elimination System (NPDES) by the RWQCB.
Regulations initially focused on controlling “point source” (end-of-pipe) discharges,
such as from sewage treatment, industrial, and power plant outfalls.

With point sources under control, emphasis has turned to regulating stormwater dis-
charges from various sources through storm drains as well as runoff sources of non-
point source pollution. As the result of amendments to the CWA (Sec.402[p]) and to
the Coastal Zone Act (CZARA Sec. 6217), storm drains are being treated as a point
source of pollution and are required to come under NPDES permit. In the forthcoming
guidelines of Phase Il , any construction sites greater than 1 acre will need to be
included under a stormwater permit (L. Becker, pers. comm. 2001). All Navy facilities
are subject to the statewide General Industrial Stormwater Permit.

Enforcement of NPDES permits by the RWQCB is done when monitoring or other
source indicates a violation of permit conditions. Cease and Desist Orders and
Cleanup and Abatement Orders can be issued for noncompliance.

The SWRCB'’s Water Quality Control Plan for Ocean Waters of California established the
waters surrounding SCI as an “Area of Special Biological Significance (ASBS).” This desig-
nation is intended to protect the species and biological communities of an ASBS, because
of their value or fragility, from an undesirable alteration in natural water quality. Special
protection consists of preservation and maintenance of natural water quality conditions
to the extent practicable. The CDFG is responsible for managing marine resources of the
ASBS, but no management plan is required. General regulations of all ASBS locations
apply to SCI waters:
= Discharge of elevated temperature wastes in a manner that would alter water
quality conditions from those occurring naturally is prohibited.
m Discharge of discrete, point-source sewage or industrial process wastes in a man-
ner that would alter water quality conditions from those occurring naturally is
prohibited.
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Discharge of waste from nonpoint sources, including but not limited to storm
water runoff, silt, and urban runoff, will be controlled to the extent practical. In
control programs for waste from nonpoint sources, Regional Boards will give
high priority to areas tributary to ASBSs.

The Ocean Plan, and hence the designation of areas of special biological signifi-
cance, is not applicable to vessel wastes, the control of dredging, or the disposal
of dredged spoil.

Ballast water controls for vessels which use ballast water is regulated under the Clean
Water and invasive species laws. OPNAVINST 5090.1B describes Navy policy for ship
ballast water and anchor system sediment control. The Marine Environmental Pro-
tection Committee of the International Maritime Organization (IMO) has developed
guidelines for the control of ship ballast water to prevent the introduction of
unwanted aquatic organisms and pathogens. The USCG published these guidelines
for adoption as voluntary standards. Since Navy ships operate worldwide, the Navy
has chosen to adopt the intent of the USCG standards. Here are the main points:

Waters are considered to be potentially polluted in harbors, rivers, inlets, bays,
landlocked waters, and in the open sea within 12 miles of the entrance to these
waterways. Potential harmful species if taken up with ballast water and trans-
ferred to a different location are more prevalent within three nm from shore or
within the polluted areas described above.

If it is necessary for a surface ship to load ballast water in an area that is either
potentially polluted (as defined in paragraph 19-10.2) or within three nm from
the shore (e.g., amphibious ships operating in such waters and ballasting to
operate landing craft or tankers ballasting to replace off-loaded cargo), the ship
shall pump the ballast water out when outside 12 nm from shore and twice fill
the tank(s) with clean sea water and pump prior to the next entry within 12 nm
from shore. Surface ships will effect a ballast exchange twice in clean water, even
if ballast water was pumped out before exiting the polluted waters or three nm
limit, since residual water remaining in a tank after emptying it may still contain
unwanted organisms, that could be transferred during the next ballasting evolu-
tion. NOTE: Ballast water exchanged is not required during local operations or when
reentering within 12 nm in the same locale as the ballast water was initially loaded
(OPNAYV 5090).

Surface ships’ engineers shall record in the ship’s engineering log the loading of
ballast water in potentially polluted areas or within three nm from land and the
flushing of ballast tanks to rid them of possible pollutants or unwanted species.
The entry shall include the geographical position and the amount of ballast
water taken on.

Surface ships with seawater compensated fuel stowage systems shall also record
seawater intake occurring in potentially polluted areas or within three nm of
shore during routine internal fuel transfer for propulsion plant operation (but
need not effect a ballast water exchange).

Surface ships shall routinely wash down anchors, chains and appendages with
seawater when retrieving them to prevent on board collection of sediment, mud
and silt. Where possible following anchor retrieval, surface ships shall also wash
down chain lockers outside 12 nm from land to flush out sediment, mud or silt.
Amphibious vessels launching and recovering amphibious vehicles shall ensure
those vehicles, including their treads, are washed down after completion of oper-
ations. Ships shall dispose of wash water before entering within 12 nm of the
next operating area.
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The DoD (with Navy as lead), the EPA, and the USCG, are leading an effort to
develop national standards for controlling discharges from Armed Forces vessels.
Uniform National Discharge Standards (UNDS) are currently being developed, with
the purpose of providing a comprehensive system for regulating discharges inciden-
tal to the normal operation of an Armed Forces’ vessel. Until the CWA was amended
in 1996, there had been no such requirement at the national level. These regulations
would not apply to vessels under the jurisdiction of the Department of Transporta-
tion other than those of the Coast Guard per 40 CFR section 1700.1.The develop-
ment of the UNDS has several benefits:

- Enhance environmental protection of coastal waters;

- Encourage environmentally sound management practices;

- Help standardize training for crews to perform missions; and
- Determine how future ships will be built.

Phase | (of three phases), published in 1999, determined which discharges will be
required to control by using a marine pollution control device (MPCD), and which
discharges will not require controls (Table 4-13; 40 CFR Chapter VII). Phase Il of
UNDS development focuses on promulgating MPCD performance standards for
those vessel discharges identified during Phase | as requiring an MPCD. Phase Il of
UNDS development will focus on establishing requirements for the design, construc-
tion, installation, and use of MPCDs. The DoD has the lead for this regulation and
will consult with the EPA and Coast Guard. this phase will begin upon completion of
Phase Il. After Phase Il becomes effective, states can no longer regulate discharges
requiring control, as determined in Phase I. The state may, however, petition for no-
discharge zones.

These standards will enhance environmental protection of coastal waters by creating
protective standards for previously unregulated discharges. Also, these standards will
encourage environmentally sound management practices on current vessels, help
establish standardized training for crews to perform missions and help determine
the way future ships will be built. Other benefits of the program include stimulating
the development of innovative vessel pollution control technologies for managing a
vessel’s liquid discharges.
UNDS regulates discharges incidental to normal operations from:

- Army, Navy, Air Force, and Marine Corps vessels;

- Military Sealift Command (MSC) vessels; and

- Coast Guard vessels.
UNDS does not apply to:

- Army Corps of Engineers civil works vessels (for example, dredges);

- Maritime Administration (MARAD) vessels;

- Memorial and museum vessels;

- Time- and voyage-chartered vessels;

- Vessels under construction;

- Vessels in drydock; and

- Amphibious vehicles.

Marine Managed Areas and Marine Protected Areas

Assembly Bill 2800 (Shelley), the Marine Managed Areas Improvement Act
(MMAIA), effective September 2000, prescribes among other things, six classifica-
tions for designating marine managed areas and changes the process to add new
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2.3.2.12 Jurisdictional
Boundaries

areas or amend existing areas. The MMAIA also makes certain conduct within these
areas unlawful. The six classifications including; Marine Reserve, Marine Park,
Marine Conservation Area, Marine Cultural Preservation Area, Marine Recreational
Management Area, and Water Quality Protection Area. Three of these classifications,
Marine Reserve, Marine Park, and Marine Conservation Area, are considered Marine
Protected Areas (MPAs) as they involve "take."

Assembly Bill 993 (Shelley), the Marine Life Protection Act (MLPA), effective Octo-
ber 1999 deals specifically with California's MPAs both as a way to protect marine
habitats, populations, and biodiversity for their intrinsic values and as part of fisher-
ies management. CDFG, the lead implementation agency, is charged with develop-
ing a Master Plan for MPAs. The Master Plan is required to include: habitat
representation including replication within each region; species likely to benefit
from reserves; siting alternatives and a preferred alternative with no-take reserves in
each region; a simplified classification system; recommendations for the consolida-
tion, expansion, elimination, or reclassification of existing reserves; and recommen-
dations for monitoring, management, enforcement, and funding. The master plan
will include the three types of MPAs designated by the MMAIA: State Marine
Reserves (no take allowed); State Marine Parks (no commercial take allowed, some
recreational may be restricted); and State Marine Conservation Areas (some com-
mercial and/or recreational take restricted). The new classifications are necessary to
modify the existing collection of MPAs to ensure that they are designed and man-
aged according to clear, conservation-based goals and guidelines that take full
advantage of the multiple benefits that can be derived from the establishment of
State Marine Reserves.

CDFG has already conducted initial siting workshops in each biogeographical region
in which interested parties, such as DoD, reviewed the draft concept and provided
input on preferred siting alternatives. Three proposed reserves occur in the waters
off of San Clemente Island. The public comments and suggestions will be used to
make changes and a Revised Draft Concept will be published and discussed in meet-
ings before it goes to the Fish and Game Commission (Commission). The Draft Mas-
ter Plan is due to the Commission on January 1, 2003, a revised draft is due on April
1, 2003, and the Commission must adopt the Master Plan by December 1, 2003.

The extension (included in AB1673) has been passed by the California Assembly
and is being enrolled for the Governor's action. The Governor then has 30 days to
sign. Regardless of this, the Department is acting as if it has passed (hence the above
deadlines).

A summary of jurisdiction and ownership is depicted in Figure 2-8.
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A

Figure2-8. Jurisdiction and ownership boundaries.

2-50 Current and Future Island Uses and Management



San Clemente Island INRMP

3.0 Status and Current Management of Natural
Resources

3.1 Setting

Goal: Protect, maintain, and restore priority native species to

reach self-sustaining levels; ensure ecosystem resilience to test-
ing and training impacts; and maintain the full suite of native
species, emphasizing the endemics.To attain this goal we need
to know and understand the structure and function of the San
Clemente Island ecosystem and whether it is in a healthy con-

dition. This is the subject of this Chapter.

San Clemente Island is the southern-most member of an archipelago of eight
islands called the Channel Islands off the southern California coast (Figure 3-1).
The northern group includes the islands of San Miguel, Santa Rosa, Santa Cruz,
and Anacapa; the southern group consists of Santa Barbara, San Nicolas, Santa
Catalina, and San Clemente Islands. The islands vary in size and distance from
each other and the mainland, and these sizes and distances have changed with
fluctuating sea levels over the geologic history of the region.

Since SCI is an oceanic island originating from volcanic activity at the sea floor
three million years ago, all of the plants and animals that populate the island
had to originate from the mainland. To get to the island, plants and animals had
to find a mode of transportation (flying/floating, swimming, rafting, hitchhik-
ing) that led them to the island. Their ability to ultimately reach the island and
adapt to local conditions was no doubt influenced by fluctuations in sea levels
and the changing sizes of the island over time and distance from source popula-
tions on the mainland and other islands in the archipelago, and the presence or
absence of favorable conditions on the island for successful establishment. The
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number of species on oceanic islands is relatively small compared to the main-
land. Islands farther out typically have fewer species than islands closer to the
mainland, but the number of species inhabiting the islands is also influenced by
the size of the island. Once established in their new environment, a decrease in
competition and predation along with an abundance of available resources
often leads to evolutionary changes in species such that they diverge into unique
forms (e.g., subspecies). SCI harbors more endemics than any other island in the
Channel Islands archipelago.

SCl and the waters surrounding it are in the Southern California Bight, a recessed
curve in the southwestern California coastline from Point Conception in Santa
Barbara County to just south of the Mexican border. This ecological region is
among the most productive and diverse in the world, home to over 500 species
of fish and 1,500 species of marine invertebrates. Its diversity is due to a unique
water circulation pattern in which warm equatorial waters flow up from the
south eddy nearshore along the coastline while subarctic waters flow south from
Point Conception to create cool offshore water conditions. For marine animals
the Southern California Bight represents a mixing zone where the northern
range of many tropical species and the southern terminus for many temperate
species share waters.

The Bight is also the landfall terminus of very complex underwater topogra-
phy—especially when compared to the long, flat shelf extending seaward from
the south Atlantic coast. A system of thirteen large and nineteen smaller subma-
rine canyons provides habitat for a full range of species with different depth and
temperature preferences. Special communities such as kelp beds add habitat
structure in shallow water, fostering a rich species assemblage.

Figure3-1. The Channel Islands of California.
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3.2 Chronology of Human Occupancy and Use

This section describes the history of human occupation and use of the environ-
ment on and around SCI prior to the most recent military activity. Knowledge of
such past use patterns is important to understand current conditions and pro-
cesses. There are currently no populations of indigenous people living on SCI.
The direct effects on natural resources of these various land uses is discussed fur-
ther in Section 3.3.6.

Native Americans

Some of the oldest records of human habitation in North America are found on
the California Channel Islands, including a cave on San Miguel Island with
items dating back to 11,700 before present (B.P.). By 7,000 years ago human
inhabitants were found on all of the larger Channel Islands. When the first Euro-
peans arrived, the southern islands were inhabited by the Gabrielinos, who were
associated with tribes in the Great Basin and Mojave Desert. However, the Gabri-
elinos may have displaced the Chumash, a tribe found on the northern Channel
Islands and much of the California coast (Schoenherretal. 1999).

There are a wealth of archaeological remains on SCI. The oldest radiocarbon dat-
ing of human habitation on the island, of roughly 8,000 B.P., was verified at Eel
Point (Axford and Meighan 1983). Tools, ground stones (mortars, pestles, pitted
stones), modified bones and shells (beads, pendants, and fishhooks) all may be

found (Noah 1987). Zahniser (1981) and Yatsko (unpubl. man.) summarize the

archaeological excavations at SCI.

The first inhabitants were primarily a maritime culture that procured most of
their subsistence from the ocean. Some primary food resources included aba-
lone, mussels, mollusks, sea urchins, fish, sea otters, sea lions, harbor seals, and
cetaceans (dolphins or whales). They relied primarily on shellfish. Considerably
higher densities of shellfish remains in island middens compared to the main-
land suggest that islanders relied much more on these intertidal resources than
their coastal brethren (Glassow 1980). Approximately 2,600 years ago, fish and
marine mammals became more important, perhaps due to over-harvesting of
abalone in response to human population increases (Schoenherret al. 1999).
Tools and clothing were also fashioned from marine organisms, especially aba-
lone shells (Noah 1987). The island inhabitants plied the ocean on unique boats,
made of redwood planks lashed together with sinew and waterproofed with nat-
ural asphaltum, that could carry 20 men (Hume 1959).

Some terrestrial items were also exploited. Acorns of the island oak and fruit
from the catalina cherry, toyon, laurel sumac, elderberry, boxthorn, and cactus
were all used. A few land animals were also taken including land snails, sea birds,
and lizards. Grasses, including needlegrass (Nassella pulchra), were used for con-
structing huts and baskets, and grain was ground with rock mortars. SCI Native
American inhabitants traded with people of the other islands and the mainland
(Noah 1987). Fresh water was probably the most limiting resource, and Native
Americans likely relied on perennial tenajas (Noah 1987). The density of
humans that the Island supported at any one time is difficult to estimate, but
was probably less than 100 people (A.Yatsko, Southwest Division, pers. comm.).

These early human populations were probably reduced by European diseases
and some may have been killed by seal and otter hunters in the late 1700s. Span-
ish missionaries undoubtedly had an effect on the abandonment of the Island
by Native Americans whether through forced or voluntary evacuation. The
Island was mostly abandoned by the Native Americans by the early 1800s.
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Ranching (1850-1934)

SCI came under the authority of the U.S. government after the Treaty of Hidalgo
ended the Mexican American War in 1848. SCI was used legally and illegally for
sheep ranching from 1850 until 1934 when the DoN gained control of the Island.

Sheep ranching was first started in California by the Spanish missionaries, to
supply both food and fiber. The Island was a particularly profitable place for graz-
ing for a number of reasons: 1) it was free from predators such as coyotes and
bears; 2) no fencing and little management was required; 3) there was ample pas-
ture for sheep; 4) there was minimal or no cost to lease the land; and 5) the ship-
ping of sheep and wool by sea was cheaper than by land.

Several theories abound as to how sheep and goats first arrived on the Island.
Some authors suggest Franciscans may have originally brought sheep over to the
island to teach the Native Americans farming and ranching techniques in the
late 1700s. Others suggest that Spanish sailing ships and/or sea otter smugglers
may also have left sheep behind for future food stocks. Whatever the case, sheep
are well documented starting about 1850, and goats around the mid-1800s, but
they could have been there earlier.

Numerous people illegally ranched on SCI and built structures, roads, fences,
wells, and dams throughout the mid-1800s. During this period there were often
violent struggles among the squatters. In 1881, the SCI Wool Company bought
out its opposition and gained sole control over grazing rights (Andrew 1998).
However, in 1891, the Department of the Interior (Dol) declared the entire Island
reserved for lighthouse purposes. All persons and companies were ordered to
leave. The Wool Company stayed and eventually obtained an official lease to use
the Island. In 1900, the Wool Company was granted, with much controversy, a
“revocable license for the period of five years at a rental of $1,000 per year.” It was
suggested that the Wool Company was awarded sole grazing rights to reduce the
number of people on the island, thus making it easier to remove them in the
future (Andrew 1998). Estimates of the number of sheep present on the island
throughout the late-1800s range from 8,000 to 40,000. In addition, up to 1,000
head of cattle were also grazed on the island during this time (Photo 3-1).

Lack of fresh water eventually caught up with the ranchers and, in 1903 and
1904, the company lost 4,000 sheep from drought. In 1906, the Wool Company
was given a new five-year lease and was required to develop new water structures.
An 88-foot dam was built somewhere near the middle of the Island (the exact
location is unknown), and a new wagon road was built from Wilson Cove to Mid-
dle Ranch. At this time, the government sent an inspector to the Island who con-
cluded that the Island contained 16,000 acres of grazable land. Controversy
surrounded this number and indicators of overgrazing were not taken seriously
enough (Andrew 1998). In 1909, the Wool Company was granted a new 25-year
lease and invested in reseeding certain areas with non-indigenous annuals.

A major epidemic of sheep scab affected the California sheep industry and in
1929 the Island was quarantined until steps were taken to eradicate the disease.
Dipping troughs and much new fencing were consequently constructed to iso-
late herds from one another. The disease was eventually eradicated by 1933.
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Photo 3-1. Circa 1896 USGS photograph showing free-ranging cattle (upper left of photo) on “front edge of 480-foot terrace about 2.5
miles southeast of Seal Harbor, San Clemente Island, looking southeast” (Smith 1896).

New bids for leasing SCI were taken in 1934. Out of concern for overgrazing, lim-
its were placed on the number of sheep that would be allowed to graze: 2,500
during the first year and no more than 8,000 on any subsequent year. However,
an aerial reconnaissance of the Channel Islands performed by the Navy in 1932
determined that SCI made a good location for an emergency landing field and
all ranching bids were rejected. The Island was transferred to the DoN on
November 7, 1934 by an EO of the President. The Wool Company received a six-
month extension during which they were ordered to remove all livestock. How-
ever, many goats, which had been used to herd the sheep, were abandoned and
would eventually cause much disturbance on the Island. Interestingly, the goats
were originally used for herding because of a California law which prohibited
the use of dogs for herding sheep (Andrew 1998). Goats were sometimes hunted
for sport by visitors in the early 1900s (Holder 1910). Because of their negative
impact on the Island’s ecosystem (Section 3.3.6.3), goats were eventually
removed by the Navy.
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Photo 3-2. Goats on San Clemente Island in the 1980s.

Use of Marine Resources

SCI has been a popular sport and commercial fishing destination for many
decades. A variety of fishes have been taken by commercial fishermen and sold
in Los Angeles. The north side of the Island was recognized as the best fishing
area. The extreme east end and Mosquito Cove were also particularly rewarding
to fishermen. The large game fishes avoid the surf and sandy beaches.

The Chinese established camps in the early 1850’s and harvested abalone to sup-
ply San Francisco’s Chinatown customers. Lobster fisherman also established
camps on SCI. Boats would come out from San Diego once a week with supplies
and take the lobsters back. SCI was also used by smugglers of Chinese workers
and alcohol (Flynn 1942).

Early Military Use (1934-1984)

Early on, SCI was found to be ideally suited for Naval missions because: 1) its
remoteness permits classified projects to be developed with adequate security; 2)
its clear water, variety of depths, and bottom conditions around the island are
perfect for testing sonar equipment, new weapons, and safety devices; and 3)
there is adequate land area for separation of test ranges for different types of use
(EIS for Utilization Plan 1974). Soon after SCI came under Navy control, many
new facilities were developed, especially in Wilson Cove. Throughout the next
four decades, the number of personnel on SCI would fluctuate, but the impor-
tance of the Island for training exercises and the development of new weapons
systems would gradually increase (Table 3-1)
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Table3-1. Chronological summary of early military use on San Clemente Island from 1934-1984. Summarized from Sturgeon
(2000) and Linder (2001).

Year Activity

1934 San Clemente Island transferred to the Department of the Navy on November 7, 1934 by an Executive Order
of the President.

1935-1936 22 new facilities were constructed including the pier, fire station, and administrative buildings. Naval gunfire
and bombing was first performed and a target range was developed on the west coast, south of West Cove,
and at the sand dunes area.

1937 The first large-scale landing exercise was undertaken which included about 4,700 Army and Marine person-
nel and numerous aircraft and landing vehicles. The first permanent Marine Corps unit was also assigned to
the island.

1942-1945 In response to the beginning of WWII, the use of the island for bombing exercises especially in SHOBA was
greatly accelerated. A small airfield with support facilities was constructed four miles south of Wilson Cove.

1949 The island was in caretaker status with only four maintenance personnel on site, though it was still used as a
testing range.

1950-1951 The first underwater test ranges were developed. The U.S. Air Force (USAF) established a radar station with
about 225 personnel at Wilson Cove and were temporarily responsible for maintenance of the island.

1958 The Polaris missile launch program, which included the construction of new housing facilities at Wilson
Cove, was begun.

1959 Approximately 265 personnel (mostly USAF) were stationed at SCI.

1950-1969 Numerous surface and sub-surface testing ranges were used along the west shore of the island.

1960s The underwater range was enlarged into the Southern California Offshore Range (SCORE) for underwater
tests and anti-submarine training. SEALAB and America’s Man-in-the-Sea Program based off the east coast.
Deep submergence rescue vehicle prototypes hosted by SCI.

1960 The USAF radar unit left SCI leaving it completely in Navy hands.

1961 A new 9,300 ft. airstrip with support facilities was completed at the north end of the island and the old WWII
airstrip was deactivated. An underwater tower, the “Pop-up Variable Depth Launch Facility” was completed
2.5 miles south of Wilson Cove. The structure has a base 170 feet below the surface and is used for testing
Polaris missiles. Administrative command of the island was transferred to the Naval Ordnance Test Station
(NOTS), China Lake.

1962 A permanent complex for SEAL training was constructed at Northwest Harbor.

1963 The QH-50C “DASH” (Destroyer Anti-Submarine Helicopter) was tested and deployed.

1965 The Fleet Operational Readiness Accuracy Check Site (FORACS) became fully operational for testing of ship-
board sonar, radar, navigation, and electronic systems.

1967 Administrative duties were transferred to the Naval Undersea Center (NUC), San Diego. The Deep Submer-
gence Rescue Vehicle (DSRV) project was implemented and Poseidon missile testing began at the Polaris Pop-
Up Range.

1968 The Poseidon test program was completed.

1970s Test site for over-the-horizon radar that could detect environmental conditions and aircraft at thousands of
miles. “Bogle” antennas were operating from the northwest shore “aimed” at the Gulf of Alaska in Project Sea
Echo.

July 1984 Flight testing and development of Tomahawk cruise missile begins.

3.3 What Shapes the Island Today?

3.3.1 Climate, Weather Climate and weather patterns have an enormous influence on the character and

and Hydrology

quality of natural resources seasonally and annually on the Channel Islands,
including SCI. Even when all other conditions are favorable, the distribution
and condition of the native plant communities so vital to holding soils in place,
providing essential habitats for native animals, and representing the very foun-
dation of SCI's food and energy chain are profoundly driven by moisture (rain-
fall, fog drip, relative humidity)—or the lack of it.
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Natural cycles relating to SCI include diurnal, tidal, seasonal, El Nifio-La Nifia,
and longer-term global climate shifts. Physical and biotic conditions in the water
surrounding the island change with all of these cycles. While the strength and
dependency of these relationships is not understood, there is widespread consen-
sus that marine populations respond to climatic events and that major changes
have taken place in the past twenty years in the marine ecosystems of the Pacific
(Francis and Hare, in McGowan et al. 1998).

There have been large sea-surface temperature changes off the West Coast of
North America during the past 80 years. Interannual anomalies appear and dis-
appear rather suddenly and synchronously along the entire coastline, and the
frequency of warm events has increased since 1977 (McGowan et al. 1998). By
using sea surface temperature and sea-level pressure, scientists are finding a close
relationship between large-scale, low-frequency climatic variability and commu-
nity dynamics and population biology, and hopefully, over time, will under-
stand the relationship of these variables ecosystem structure and function
(McGowan et al. 1998).

On land, this relationship also holds but is not as close. Plant communities, espe-
cially annual and short-lived perennials, shift composition over longer-term
cycles. The combination of drought and overgrazing in the late 1800s probably
led to a conversion of native perennial grasslands to non-native annual grasses
throughout California, including SCI. This was a period of livestock industry col-
lapse. Droughts are known to have occurred in 1864, 1870-72, 1877, 1893-
1904, 1923-1924, 1935, 1946-48, 1964 (Dunkle 1950) and most recently 1986—
1991 (Halvorson 1980).

The Channel Islands region belongs to the Mediterranean Dry Summer Subtrop-
ical climatic type, where the sea has a strong moderating influence on air tem-
peratures across all seasons (Yohoetal. 2000). Diurnal differences in temperature
are generally small and characterized by relatively cool days and warm nights. Of
the eight Channel Islands, SCI is the southern-most and driest. Yoho et al. (2000)
described general climatic patterns in the Channel Islands region and SCI, deriv-
ing much of their regional climate information from Kimura (1974). The outer
coastal waters around SCI are typically warmer than the water around the North-
ern Channel Islands. Air temperatures are coolest in February and warmest
around September. Although days in early summer may be frequently cloudy,
summer is characterized by a lack of moisture. Ninety-five percent of annual pre-
cipitation falls between November and April.

The regional distribution of precipitation varies from north to south, so that SCI
as the southern-most Channel Island is considerably more arid than even Cat-
alina Island lying just to the north (Figure 3-2). Much of the rain that falls
regionally originates with frontal storms in the winter advancing from the
northwest. Air flow in the region is typically northwesterly, and the northwest
winds are strongest and most constant during the warm months. In advance of
the winter storms, winds in the region are commonly southeasterly, then shift
back northwesterly as a storm passes out of the area. Relative humidity generally
varies over the course of a day, often reaching 100% at night and in the early
morning hours, then declining to about 60% as the day proceeds and the drying
effects of solar radiation increase. The relative humidity drops considerably
lower during Santa Ana conditions in fall and winter (Yoho et al. 2000).
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Figure3-2. Distribution of annual rainfall within the southern group of
Channel Islands, California (Kimura 1974; Yoho et al. 2000).

The hydrology and distribution of water across the Island is affected by topogra-
phy and human disturbance. The steep east slope has different water regimes
and runoff rates than the west side, and this has implications for understanding
differences in vegetation potentials and diversity between the two sides of the
island.The infrastructure associated with the military use of the island, such as
the road systems, affects the normal course of water and sediment movement
and loss from the Island. Past overgrazing of the vegetation, as well as trampling
and compaction of the soil by non-native sheep, goats, cattle, and pigs, have also
affected the water regime via the removal of vegetation that intercepts moisture
and holds the soil in place. Severe erosion likely took place in the canyons where
overgrazing and browsing depleted the woody and herbaceous cover and
resulted in extensive rilling and wasting, as was suggested for sheep grazing on
slopes of Santa Cruz Island (Brumbaugh 1980). There, removal of sheep resulted
in rapid vegetation recovery indicating some prospects for reversal of the delete-
rious effects of decades of overgrazing.

Several weather stations have been established in recent years to track weather
patterns on the Island (Map 3-1), although not all are still in operation. All sta-
tions have measured wind, temperature, relative humidity, and rainfall. The
former Eel Point station and all current stations also record solar radiation, soil
temperature and moisture, and leaf wetness. Data are collected electronically at
each station and transmitted via modem to Stone Station, where software auto-
matically consolidates and analyzes it (Yoho et al. 2000). Current conditions at
the OP1 station can be accessed at any time on the World Wide Web at
<www.csun.edu/~hfgeg010/ sanclem.html>. Maintenance of the weather sta-
tions and the data set is administered by the Geography Department at Califor-
nia State University Northridge via a contract with the Navy.

Status and Current Management of Natural Resources 3-9



3-10

San Clemente Island Integrated Natural Resources Management Plan May 2002

Map3-1. Location of weather stations on San Clemente Island, California. (Do not reproduce or
distribute without Navy permission [see Document Disclaimer]).

Yoho et al. (2000) evaluated the weather data for 1996 through the first half of
1998 at the Nursery, Eel Point, Hoeppel, Nanny, and OP1 stations (Map 3-1).
Nursery is located in a small valley on the northern end of the Island at about
190 m elevation. The Eel Point, Hoeppel, and Nanny stations are located roughly
midpoint of the north and south ends of the Island. Eel Point is on the western
coastal terraces at 20 m elevation, Hoeppel on the central plateau at 350 m eleva-
tion, and Nanny toward the bottom of the eastern escarpment at about 68 m ele-
vation. OP1 and more recently OP3 are located on the southern part of the
island. OP1 is at the south end of SCI at about 297 m elevation, while OP3 is
located on the southwest part of the Island at about 320 m elevation and over-
looking the main impact area in SHOBA. Problems developed with the Eel Point,
Hoeppel and Nanny stations compromising some data such as wind measure-
ments. However, temperature and moisture readings should still reflect condi-
tions reported by Yohoet al. (2000) (J. Wall, CSU Northridge, pers. comm.).

Building on their data and evaluations, a relatively complete data set of weather
was available for the period May 1996 through March 2001 at Nursery, October
1996 through December 2000 at OP1, and January 1999 through March 2001. It
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3.3.1.1 Air Temperature

3.3.1.2 Relative Humidity

is these more complete data sets that are used for the bulk of the following discus-
sions, although the information presentation is structured heavily after Yohoet
al.’s (2000) work, especially with the earlier data from the Eel Point, Hoeppel, and
Nanny stations. Collectively, all of the weather data are beginning to provide a
better understanding of the dynamics of weather patterns and hydrology that is
so important to the condition and management of natural resources on SCI.

August and September are the warmest months on SCI, and January and Febru-
ary are the coolest months. Yohoet al. (2000) reported a second peak of warm
temperatures in November at the central stations at Nanny and Hoeppel, which
they attributed to Santa Ana wind conditions. These secondary peaks in temper-
ature were not detected at the northern and southern stations in the current data
set, possibly due to less exposure to easterly winds at these locations. From 1996
to 2001, annual mean temperature at Nursery was 59°F, mean maximum was
79°F, and the mean minimum was 45°F (Figure 3-3). September was the warmest
month at Nursery, with an average high of 88°F.

The south end of the Island is warmer than the north end. At both OP1 (since
1996) and OP3 (since 1999), the annual mean temperature was 61°F, mean max-
imum was 84°F, and mean minimum was 48°F (Figures 3-3). The warmest
month for both stations was August at a mean temperature of about 97°F, and
OP3 sustained its maximum temperatures into September as well. Annual tem-
peratures at all three stations (though to a lesser degree at Nursery) were more
variable throughout the year than recorded at Eel Point, suggesting more of a
moderating influence of the marine environment on temperatures at lower ele-
vations on the island compared to higher locations on SCI (Yoho et al. 2000).

At Nursery annual mean relative humidity recorded was 83%, with a mean max-
imum of 100% and a mean minimum of 33% (Figure 3-4). Highest average
humidities were in March, June and July, while the lowest mean readings were
October, November and December. December consistently has the lowest mean
relative humidities at Nursery. Despite no evident substantial effects of the Santa
Ana winds on temperatures at Nursery (see previous section), the low relative
humidities recorded at the station late in the year is consistent with drier air con-
ditions associated with the Santa Ana season.

Relative humidity readings were at least 10% lower on average at the southern
stations than at the northern station at Nursery. OP1 had a mean annual relative
humidity of 73%, a mean maximum of 100%, and a mean minimum of 21%
(Figure 3-4). OP3 was drier than OP1, recording an annual mean relative humid-
ity of 65%, a mean maximum of 100%, and a mean minimum of 11% (Figure
3-413). As with Nursery on the other end of the Island, highest relative humidi-
ties were recorded in June and lowest in October, November and December at
both OP1 and OP3.

The largest difference among stations was in the summertime (June to Septem-
ber) minimum readings, which averaged about 47% relative humidity at Nurs-
ery, 24% at OP1, and only 10% at OP3. OP3 had the least data available for
analysis, so it will be interesting to see if the differences in dryness even between
the southern stations remains a consistent weather theme for the Island. Finally,
as Yoho et al. (2000) noted earlier and continues to hold true with today’s larger
database, SCI experiences an increase in relative humidity in September that is
not evident in August or October.
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Figure3-3. Monthly temperatures at (A) Nursery (1996-2001), (B) OP1 (1996-2000), and (C) OP3 (1999-2001).
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Figure3-4. Monthly relative humidities at (A) Nursery (1996-2001), (B) OP1 (1996-2000), and (C) OP3 (1999-2001).
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3.3.1.3 Precipitation Table 3-2 presents rainfall data for SCI. The rainfall numbers show that the
island experiences dramatic fluctuations in annual rainfall even over relatively
short time spans. Most rainfall that does occur on SCI falls from January-April
and October-December. An exception was an unusually dry February and March
1997 in southern California leading up to the 1997-1998 El Nifio winter. No
rainfall was recorded at most stations on the island for those two months. Little
rain falls on SCI between May and October, and fog drip at that time is likely a
vital source of moisture to the SCI ecosystem during this otherwise typically dry
season (Photo 3-3).

Island location and topographic position have an important control on precipi-
tation. The higher parts of the Island seem to receive more rainfall than the low-
est elevations. Hoeppel received many of the highest monthly rainfall readings
and likely due to orographic lifting at the station’s high location (Yohoet al.
2000). Itis not known if the more arid habitat on the southern extreme of the
island is due to aspect, increased solar radiation, differences in precipitation, or a
combination of these.

Photo 3-3. Summer afternoon fog blanketing the north end of San Clemente Island and
pouring down the eastern escarpment to the sea.

The effects on Island-wide precipitation from higher storm frequencies during
an El Nifio event is evident in the rainfall totals for the 1997-1998 water year
(July 1-June 30). Precipitation increased over two-fold from the previous water
year at Hoeppel (19 inches (in) vs. 8 in) and Nursery (17 in vs. 8 in) and over
three-fold at the Nanny station (16 in vs. 5in) (Yoho et al. 2000). OP1 also
recorded16 inches of rainfall for the period. Following that event, the rainfall
levels appeared to return to the more typical dryer conditions. Rainfall values
recorded at both OP3 and Nursery in the first three months of 2001 are similar to
the same high rainfalls experienced for the same time of year during the last El
Nifio event.
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Table3-2. Rainfall patterns (in inches) across San Clemente Island.

OP1
1996
1997
1998
1999
2000

OP3
1999
2000
2001

Nursery
1996
1997
1998
1999
2000
2001

Eel Point
1996
1997
1998

Hoeppel
1996
1997
1998

Nanny
1996
1997
1998

Jan

2.62
0.81
0.77
0.35

Jan
1.07
0.51
1.78

Jan

3.00
1.13
0.91
0.33
2.93

Jan
0.00
1.39
0.06

Jan
0.00
3.32
1.52

Jan
0.00
0.00
0.88

Feb

0.00
5.74
0.45
2.43

Feb
0.85
3.78
6.49

Feb

0.04
8.03
0.28
3.89
6.17

Feb
0.68
0.00
4.44

Feb
0.00
0.00
7.17

Feb
0.99
0.00
6.92

Mar Apr May June July Aug Sep Oct Nov Dec CalendarYear WaterYear

1.58 0.97 2.55
0.00 0.01 0.00 0.00 0.00 0.00 0.21 0.02 0.79 4.13 7.78 16.09
267 071 101 000 0.00 000 0.00 0.00 0.27 0.56 11.77 4.14
1.23 0.78 0.00 0.08 0.09 0.00 0.00 0.00 0.12 0.03 3.55 4.41
0.97 038 0.00 0.04 0.00 0.00 0.03 239 0.00 0.04 6.63

Mar  Apr May June July Aug Sep Oct Nov Dec CalendarYear WaterYear

165 274 000 0.18 0.11 0.00 0.05 0.00 0.25 0.06 6.96 6.64
1.36 050 0.00 0.02 0.00 0.00 0.17 121 0.00 0.11 7.66
1.37 9.64

Mar Apr May June July Aug Sep Oct Nov Dec CalendarYear WaterYear

0.15 0.00 0.01 001 0.01 050 3.01 1.29 4.98 7.97
0.03 0.06 001 000 0.01 003 0.13 0.11 1.40 238 7.20 16.67
219 062 062 002 001 001 0.07 003 0.31 0.52 13.56 5.14
191 0.86 0.02 0.21 0.07 0.00 0.11 0.00 0.19 0.05 4.61 6.79
1.19 096 0.00 0.00 0.00 0.01 0.12 0.94 0.02 0.07 7.53
1.62 10.75

Mar  Apr May June July Aug Sep Oct Nov Dec CalendarYear WaterYear

0.32 0.12 0.00 0.00 0.00 0.00 0.00 0.24 209 0.72 4.17 4.48
0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.56 272 4.71 11.25
209 106 032 0.00 0.00 0.00 7.97

Mar Apr May June July Aug Sep Oct Nov Dec CalendarYear WaterYear

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.79 248 1.26 4.53 7.89
0.00 0.04 0.00 000 0.00 000 0.16 0.83 0.88 3.71 8.94 19.36
335 110 0.64 0.00 0.00 0.00 13.78

Mar Apr May June July Aug Sep Oct Nov Dec CalendarYear WaterYear

0.76 0.28 0.00 0.00 0.00 0.00 0.00 063 295 1.35 6.96 4.93
0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.16 115 284 4.27 16.41
284 106 0.44 0.00 0.00 0.00 12.14

*Rainfall for the OP1, OP3, and Nursery stations were summarized here from the unpublished Navy data. Rainfall at the Eel Point, Hoeppel and Nanny stations
was originally reported in Yoho et al. (2000).

**Calendar year is from January 1 - December 31; Water year is from July 1 - June 30.

3.3.1.4 Wind
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Annual wind speeds at Nursery on northern San Clemente Island average
around 4 miles per hour (mph) (Figure 3-5), with the strongest wind speeds
occurring early in the year in February and April. In summer, winds at Nursery
are predominantly from the west and west-northwest, shifting to west-south-
west the remainder of the year (Table 3-3). Figure 3-6 depicts a wind rose for the
wind farm (U.S. Navy Southwest Division 1997).
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The south end of SCI experiences stronger and more variable wind speeds
throughout the year than on the north end. Annual wind speed at OP1 averages
7 mph. Summertime winds are usually the least strongest of the year and come
from the south, with stronger and more southwesterly winds blowing at other
times of the year (Figure 3-5).

Winds at OP3 blow the hardest of the three locations, blowing an average of 9
mph(Figure 3-5). Like OP1, the weakest winds are during the summer months
(mean=7 mph), then begin to increase in strength in the fall (9 mph). The stron-
gest winds occur in the winter from January through April (11 mph). Wind
direction does not appear to change much across seasons at OP3. Summer winds
generally blow in from the south-southwest, and some small shift more toward
a southwesterly wind may be happening during the non-summer months.

Table3-3. Mean monthly wind direction (degrees from North) at Nursery, OP1 and OP3 weather
stations, San Clemente Island.

Nursery OP1 OP3
(1996 - 2001) (1996 - 2000) (1999 - 2001)

January 231 230 235
February 237 216 229
March 251 218 243
April 264 218 251
May 257 201 233
June 279 185 215
July 281 175 215
August 282 190 199
September 269 189 223
October 255 216 238
November 244 228 222
December 207 218 195

0=N, 90=E, 180=S§, 270=W
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Figure3-5. Monthly wind speeds at (A) Nursery (1996 —2001), (B) OP1 (1996-2000), and (C) OP3 (1999-2001).
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Figure3-6. Frequency of Wind Speed and Direction on San Clemente Island, taken from U.S. Navy Southwest Division (1997).
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3.3.2 Landforms and
Geology
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SCI trends northwest and southeast. Its length is just under 21 miles (mi), with a
width of 1.5 miles towards the northern end that broadens to over four miles
towards the southern part of the island (Walcott 1897; Olmstead 1958). The
Islands’s area is about 56 square (sq) miles. The highest point of elevation,
located slightly east of the center of the Island, is 1,964 ft, Mt. Thirst. Most of
SCI’s topographic features are preserved in the offshore bathymetry such that
the island can be regarded as the tip of a 5249-foot (ft) high iceberg two-thirds
submerged (Ward and Valensise 1996).

Island Origin. The volcanic and sedimentary rocks that form the bulk of SCI
have been dated to the Miocene age (Ward and Valensise 1996; Olmstead 1958;
Walcott 1897). The volcanics were apparently eroded before the deposition of
marine sediments, indicating that the island entered a period of submergence
sometime in the Middle Miocene. Walcott (1897), who gives one of the only thor-
ough descriptions of the geologic history of the Island, believes the San Clemente
volcanics to have poured over Catalina long after they reached San Clemente,
forming a continuous mass during Miocene times. Based on this theory, San
Clemente did not exist as a separate land mass but formed a part of a large area of
low relief consisting of volcanic flows.

The San Clemente crust-block had no significant elevation during the late
Miocene, this period being one of erosion. It was during the succeeding Pliocene
period that further faulting occurred and the San Clemente crust-block became an
island with significant elevation for the first time. This faulting created the steep
eastern escarpments that we see today. The west shore remained at a low elevation.
This low angle, in addition to the strong wave action coming from the west, pro-
vided favorable conditions for the formation of marine terraces (Walcott 1897).

Rock Types. The Island consists mainly of volcanic rocks extruded during the
Middle Miocene. Andesite flows dominate its bedrock structure, with younger
dacites and rhylolites occurring in the central part of the Island and on the west
and south shores.

Dacite, a volcanic rock with a purplish hue, occupies a significant area near the
center of the Island (from about Lemon Tank to Twin Dams, then west to Seal
Cove) and is exposed at the summit and at the southern tip at Pyramid Head.
Where present, dacite overlays andesite and is often in the form of outcrops. In
the central part of the island the dacite ranges in thickness from 100 — 225 ft.
Dacite is extremely resistant to weathering. Marine terraces cut in dacite are
much less defined than those cut in andesite (Olmstead 1958).

The youngest of the volcanic flows on the island are rhyolite, a light colored rock
with a reddish tinge. Rhyolite occurs at the northwestern end of the Island, in
the uplands of Northwest Harbor and Wilson Cove) forming a band from one
shore to the other, and also southeast of Wilson Cove where its width averages
about 0.5 miles. There are at least two other minor occurrences on the north end
of the Island. Thickness of the flows range from ten to about 150 ft. Rhyolite is
found in the form of loose boulders or stacks on the terraces or more commonly
at the base of the eastern escarpments where it is weathered by waves. Olmstead
(1958) believes the rhyolite on SCI to be related to the dacite and andesite and
describes it as a more acidic phase of these rocks.

Sedimentary limestones, siltstones, diatomites, and shales of the Middle to
Upper Miocene partly overlay, and in some places are interrelated with, the
upper part of the volcanic rocks (Olmstead 1958). The Marine sedimentary rocks
contain diatoms, Forminifera, and Mollusca, indicating that these materials
were deposited in a marine environment of shallow to moderate depth during
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the Miocene age. Marine sedimentary rocks mostly overlay the volcanic rocks
(andesite, rhyolite, and dacite), are exposed in some places on the island, and
vary in thickness from 250 to 300 feet. Olmstead believes that these deposits
were once much thicker and more extensive (1958).

Marine Terraces. The marine terraces are some of the most developed found
along the southern california coast (Walcott 1897), and constitute a dominant
Island landform. Eight have been well documented and at least 23 have been
identified for the island as a whole (Muhs 1980). Distinctly cut terraces are
present up to an altitude of 1,320 ft. Prominent terraces are present to about
1,500 ft but individual terraces are not so clearly cut as those below (Walcott
1897; Muhs 1980). Terraces are absent from 1,500 ft to the island’s summit at
1965 ft. The lack of terraces above 1,500 ft has led some geologists to believe that
the island was never fully submerged during the Miocene age, or that the island
rose steadily above sea-level rather than intermittently prior to the cutting of the
highest terrace at 1500 ft (Olmstead 1958, Ward and Valensise 1996).

Dunes. Whereas marine terraces record sea level maxima, older sand dunes
(Photo 3-4) may record sea level minima on SCI (Muhs 1980). During high sea
level periods, terraces are cut and calcareous sands are deposited. As sea level
drops, these sediments can be deflated and redeposited downwind as dunes. The
oldest dunes, found extensively over the north central part of the island, formed
from sand deposited above marine terraces during the early Pleistocene. Alfisols
have formed on these dunes over time and have developed thick red clay hori-
zons. Active and recently stabilized dunes are the youngest sand deposits on the
island. Their orientation suggests deposition from the west, yet no sand supply
presently is known in this direction. These recent sand deposits, found mainly
on the north end of the island, form active or recently stabilized dunes and con-
sist of loose, well-sorted windblown sand (Olmstead 1958). The presence of
land-snail shells and sand molds of tree trunks, plant roots and stems within
these deposits, suggest that the climate on the Island was moister in the recent
geologic past and that the dunes were once densely vegetated (Olmstead 1958).

Photo 3-4. Aerial view of San Clemente Island showing dune systems ca. 1930.
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Sandy Beaches. Sandy beaches (Photo 3-5) are found near the northwestern
end of the Island, near China Point, and at West Cove, Northwest Harbor, Horse
Beach Cove, and Pyramid Cove (Walcott 1897). Beach deposits are found on
some of the lower terraces and are frequently capped by alluvial fans up to 33 ft
thick, particularly at the mouth of the main southwest draining canyons (Ward
and Valensise 1996). Alluvial fan deposits are ill-sorted gravels, sands, and silts
that were deposited on the lowest terraces near the mouths of the larger canyons
along the southwestern and southern margins of the island. The larger frag-
ments consist mainly of andesite. The thickness of the alluvial deposits range
from 10 - 30 ft.

Photo 3-5. West Cove Beach and the dune that supplied sand to it before construction of the airfield (Ralph Glidden Collection 1923). The
beach is much narrower today as the sand has eroded away.

3.3.3 Soil Formation and
Capability

3-20

Soils on the upper part of the Island are believed to have formed in place directly
from volcanic parent material, while those below the high plateau were depos-
ited under water and rest on the original volcanic parent material (USDA 1982).
Soil formation on SCI is rapid, particularly on terraces and alluvial fans (Muhs
1982). The best evidence for this is well developed profiles and high clay content
in soils that are less than 3,000 years old. The formation of soils with high clay
content from parent materials that have very little clay stems from a combina-
tion of additions of airborne silts and clays, and mobilization of clay under high
sodium conditions derived from sea spray (Muhs 1982). Vertisols, a soil with
high shrink-swell clay content and the most mature soil on the island, form
from Alfisols, a soil low clay content, in this manner. Soils found on older marine
terraces are Vertisols, while the lower marine terraces and alluvial fan deposits
are Alfisols, with clay contents lower than those in the Vertisols due to their
younger age.

All soils on the western slopes have a distinctive silt loam surface cap or horizon
that has been described by both Muhs (1980) and the Natural Resource Conser-
vation Service (NRCS) (USDA 1982). The silt loam horizon was formed, accord-
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ing to Muhs (1980), from windblown transport of airborne dust. This horizon is
a thin (2-8 in), light colored layer with a silt loam texture and judging from its
unique mineralogy, is unrelated to the profile beneath. It is found on all geomor-
phic surfaces on the Island from andesitic and dacitic marine terraces and allu-
vial fans to calcareous dune sand, covering surfaces ranging in age from 2,760
years to greater than 1.2 million years (Muhs 1980).

There are conflicting theories regarding the origin of the surface horizon such as
slopewash or deposition, formation through profile leaching, and Muhs’s theory
of windblown transport. The slopewash theory suggests that sediment is carried
by water downhill and deposited in areas of low elevation—-not a likely scenario
due to the fact that the silt horizon is almost uniformly distributed throughout
the island. The silt horizon does show some properties of a leached horizon, but
ferrolysis, the chemical reaction responsible for such horizons, requires far more
rainfall than SCI receives annually.

Muhs’s theory of windblown transport is the more attractive of the three. The
uniform thickness of the silty layer, its occurrence over the entire Island and on
other Channel Islands, and its distinct mineralogy (quartz, biotite, and K-feld-
spar) suggest something other than local origin (Muhs 1980). Muhs’ studies show
that soils in the southwestern United States are presently eroded by wind and are
transported to coastal regions of southern California, including SCI, Santa Bar-
bara, and San Nicolas Islands. The source of windblown materials appears to be
the Mojave Desert, eroding soils in the Mojave are most likely the main source of
dust for SCI and other Channel Islands. Soil samples taken from these areas con-
tain all of the minerals found in the silt fraction of the silty horizon on SCI. In
particular, the high concentrations of quartz, plagioclase, and mica in the Mojave
soils are matched by the distribution in the silty surface horizons on SCI. The silty
materials are transported primarily in winter but also during the fall and spring
when Santa Ana winds prevail. Santa Ana winds are a result of a high pressure cell
settling in the Great Basin after the passage of a cold front. The path of these
winds has been well traced. Air from the high pressure fronts finds outlets to the
west through the canyons of the coastal mountain ranges as well as to the south
toward the Gulf of California. Wind speeds on the Mojave Desert during a Santa
Ana can reach up to at least 32 mph, well within the range of velocities capable of
transporting silt sized particles to SCI (Muhs 1980).

NRCS completed a draft soil survey for SCI in 1982 (USDA 1982). The survey
identified eight series, three soil variants (soils distinctive from existing series but
not widespread enough to warrant the creation of a new series), and 43 mapping
units. Areas that were difficult to access were mapped only to the soil suborder
level as Ustalf. This included the Pyramid Cove area, eastern escarpment, and
westshore canyons.

Variation in plant communities of the Island is expected to correlate primarily
with a gradient of moisture availability, or evapotranspirative stress (Westman
1983). In Map 3-2 soils are grouped by their water holding capacity, whichis a
measure of how much soil water is accessible to a plant. The droughtiest soils on
the island are along the west shore immediately adjacent to the coast where the
boxthorn plant community is best expressed, and the very shallow loams on the
southern high plateau grasslands. Clay soils at intermediate elevations have the
highest water holding capacity, and support a mix of grassland on the flats and
maritime desert scrub vegetation on the rockier slopes. Most westshore soils also
support low total annual production of vegetation (0-1,499 Ibs/acre/year),
which depends upon a mix of water availability and soil fertility. The grasslands
and scrub areas of the plateau are moderately productive (1,500 - 2,499
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Ibs/acre/year), with the exception of some of the heavy clay soils such as near the
VC-3 old airfield which are the most productive soils on the Island (2,500 - 3,500
Ibs/acre/year).

Salinity gradients can also place controls on vegetation. Along the west shore,
salt aerosols from wave action result in soil salinity levels from 3.9 to over eight
mmhos/cm, high enough to affect species composition on the terraces close to
shore. Plateau and upper terrace soils are essentially non-saline.

Although not well-investigated, nutrient cycling on SCI is tempered compared
to the mainland because of the general lack of burrowing animals and low num-
bers of soil arthropods to turn the soil (D. Estrada, Natural Resource Conserva-
tion Service, pers. comm.). Soil anthropods are fundamental to the breakdown of
organic materials (leaves, vegetation, carcasses) and the release of nutrients for
new plant growth in mainland systems. This absence no doubt has profound
local effects on the distribution and abundance of plants, and, by extension, car-
rying capacities for animals that rely directly or indirectly on plant materials for
energy.

Erosion is caused by the action of water and wind wearing away the land’s sur-
face. The loss and destabilization of soil can have devastating effects on property,
ecological processes, water quality, and sensitive species. Federal land owners are
required to control and prevent erosion by conducting surveys and implement-
ing conservation measures (Soil Conservation Act PL 74-46; 16 USC S.5901).

Past or current erosion caused by water is a concern on the high plateau loamy
soils, along the drainage margins where established tree roots have been under-
cut, and on upper canyon soils supporting oak groves. Areas denuded by historic
grazing on steep slopes have quickly become landslides. Even fairly level areas
on the west side have been eroded by wind, especially on the siltier westshore
soils and in sandy locations. Large storms can produce flooding and destructive
wave action along the shoreline. Unpaved roads also produce areas of erosion
concern on SCI.

Shoreline structures. The federal CZMA of 1972 requires that federal con-
struction that affects any land or water use or natural resource of the coastal zone
be carried out in a manner that is consistent to the maximum extent practical
with the enforceable policies of California’s approved coastal management pro-
gram. CZMA provided federal guidelines for developing coastal zone manage-
ment programs, to be implemented by each state’s coastal zone management
programs, but leaving participation voluntary. The CCC grants a General Con-
sistency Determination for periodic replacement and repair of piers and shore-
line structures (California Coastal Commission 1993). The CCC must find that a
proposed project “is consistent with the marine resource, habitat, access, recre-
ational, and shoreline structure policies of the CCMP.”

A 1978 state policy for directors of state agencies when reviewing environmental
impact documents, certifying plans, issuing permits, or granting funds describes
general objectives for shoreline modification projects: “When shoreline erosion
control projects are necessary, they should restore natural processes, retain
shoreline characteristics, and provide recreational benefits to the extent possi-
ble...” It appears that implementation is at the discretion of directors of state
agencies.
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The state of California has recently released a “Draft Policy on Coastal Erosion
Planning.” The policy, among other things, provides background on suitable
approaches to erosion management and establishes standard procedures for
planning and evaluating construction and other development projects to mini-
mize erosion.

Upland transition areas are not protected under the CWA. However, the CCC
regulates sandy beaches, plus a 300 ft buffer measured landward from the inland
extent of the beach.

Current Management—Erosion Control, Road Design and Maintenance

Locate ground disturbing activities on previously disturbed sites whenever
possible.

Assure that all project work areas, including transit routes necessary to reach
sites, are clearly identified or marked. Workers shall restrict vehicular activi-
ties to identified areas.

An evaluation of road erosion priorities is currently underway in coopera-
tion with the San Diego State University Foundation, the results of which
will be incorporated into INRMP updates.

There is an existing borrow pit approved for construction use at SCI. Foreign
soil is not brought in from off-Island for construction.

Soil Conservation Service (now NRCS) was under contract to the Navy in the
1980s to develop an erosion control program, but it is not clear if this was
ever finalized and/or parts implemented.

Erosion control is currently managed through the Site Approval Process
(Figure 6-2).

Portions of the SCI Ridge Road are paved, and portions north of VC-3 are
gravelled and graded. A few other roads are paved or graded every year. The
majority of secondary roads are not maintained. Off-road use is not permit-
ted except in designated off-road areas or on established trails approved by
NRO (NAS North Island Instruction). Roads routinely wash out in extreme
weather.

The 7th Engineer Support Battalion (USMC) recently (July 2001) began a
two-month road project with gravel and filler. A larger, $20,000,000 project
is being considered through Public Works to widen and asphalt the roads.
Road maintenance responsibilities come under the Public Works Center.
Re-paving a road, as proposed for the SCI Ridge Road, requires consultation
with the USFWS due to potential impacts to listed species. This road is the
only access to primary ranges. This road has not yet been addressed in a BA,
or USFWS BO, as required by Section 7 of the ESA.

The Navy has contracted an investigation into erosion problems resulting
from ATV trails related to SCLS monitoring and other activities to San Diego
State University.

There are currently no structures at SCI designed for coastal erosion control.
Piers at Wilson Cove and NOTS Pier provide artificial hard substrate that
functions as a specialized habitat for marine life.
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A

Map3-2. Water holding capacity of soils on San Clemente Island. (Do not reproduce or distribute without Navy permission [see
Document Disclaimer]).
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3.3.5 Water Quality, Current Management—Water Quality

Pollution, and Use The waters surrounding SCI were designated an Area of Special Biological Signif-
icance (ASBS) to one nm from shore by the SWRCB in 1974. This designation is
intended to protect the species or biological communities, because of their value
or fragility, from an undesirable alteration in natural water quality. Natural water
quality conditions must be preserved and maintained to the extent practicable
(Water Resources Control Board and California Regional Water Quality Control
Board Administrative Procedures, Sept. 24, 1970, Sec. XI and Miscellaneous Rev.
7-9/1/72). See Section 3.5.14 “Recent Mapping of Jurisdictional Waters and Wet-
lands” for a discussion of regulation of vernal pools. CDFG is responsible for
management of marine resources in these areas. No site-specific regulations have
been established for this ASBS, but the following general regulations apply:

- Discharge of elevated temperature wastes in a manner that would alter
water quality conditions from those occurring naturally is prohibited.

- Discharge of discrete, point-source sewage or industrial process wastes
in a manner that would alter water quality conditions from those
occurring naturally is prohibited.

- Discharge of waste from nonpoint sources, including but not limited
to storm water runoff, silt, and urban runoff, will be controlled to the
extent practical. In control programs for waste from nonpoint sources,
Regional Boards will give high priority to areas tributary to ASBSs.

- The State’s Ocean Plan, and hence the designation of Areas of Special
Biological Significance, is not applicable to vessel wastes, the control
of dredging, or the disposal of dredging spoil.

Current Management—Stormwater and Non-Point Source Pollution Prevention

While pollution entering storm drains is usually from diffuse or nonpoint
sources, the outfalls of storm drains represent a point source of discharge into
SCI waters. The federal CWA, as amended in 1987 (Sec. 402[p]), and the CZARA
of 1990 (Sec. 6217) are the driving regulatory forces in addressing nonpoint
source pollution from storm water runoff.

Stormwater discharge to navigable waters is prohibited unless an NPDES permit
is obtained. The EPA has delegated responsibility for the NPDES program to the
SWRCB. In turn, the RWQCB Los Angeles implements the program at the
regional level. The CZARA requires EPA and the state to develop and implement
management measures to control nonpoint pollution in coastal waters, which
California has done through a procedural guidance manual produced by the
CCC (California Coastal Commission 1996). The relation of the CWA and
CZARA programs is described in more detail in other sources (State Water
Resources Control Board 1994; California Coastal Commission 1996).

The Navy has coverage under two stormwater permits: the statewide General
Industrial NPDES Stormwater Permit and the statewide General Construction
NPDES Storm Water Permit. The Industrial permit requires wet and dry season
monitoring and an annual report to regulators with storm water sampling
results. As part of it, a Storm Water Pollution Prevention Plan and a Geographic
Information System (GIS) record-keeping system is maintained Enforcement of
NPDES permits by the RWQCB is done when monitoring or another source indi-
cates a violation of permit conditions. Cease and Desist Orders and Cleanup and
Abatement Orders can be issued for noncompliance.
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A tiered approach is used by EPA in implementing the stormwater permit pro-
gram. Phase | requires NPDES permits for municipal storm sewers serving large
and medium sized populations (greater than 250,000 or 100,000 people) and for
storm water discharges associated with industrial activity that is already permit-
ted. Phase Il will address smaller municipalities, smaller construction sites, and
other activities and probably will not go into effect until 2002. The new regula-
tions provide that discharges of storm water to waters of the US from construc-
tion projects that encompass 1 or more acres (as opposed to the former 5 acres
limit) of soil disturbance are effectively prohibited unless the discharge is in
compliance with an NPDES Permit. The RWQCB’s requirements for manage-
ment measures also apply to those activities not covered by Phase I, including
discharges from wholesale, retail, service, and commercial activities, including
gas stations (SWRCB 1994; RWQCB 2001).

The storm drainage system on SCI is very limited. The majority of roads do not
have a drain system to keep water off the main pathway; this causes considerable
erosion. Most of the storm drainpipes on SCI culminate in the Wilson Cove area.
Some of these are clogged with debris, preventing proper drainage during a
storm event. Water consumed by humans for cooking, bathing, and flushing is
treated at the SCI Sewage Treament Facility (Section 2.1.3 “Facilities and Devel-
oped Areas) and released into the ocean in accordance with the CWA and appli-
cable regulations. The Navy’s Sewage Treatment Plant at SCI is under NPDES
permit CA0110175. Secondary treated effluent is discharged into the ocean at
the Wilson Cove sewage outfall discharge pipe. This pipe terminates approxi-
mately 1.6 m above Mean Lower Low Water in a rocky intertidal environmentin
Wilson Cove.

As part of the NPDES permit, regular monitoring occurs at the outfall site to
determine the effects of the outfall on the marine environment. In 1997, moni-
toring was conducted at three sites within the vicinity of the outfall site, includ-
ing one at the outfall, and at a reference site located 410 meters south of the
outfall (Coastal Resources Management 1998). This reference site was within the
SCI1 ASBS as designated by the RWQCB. Results showed lower intertidal species
diversity and species richness at the outfall transect than at the other sites, but
greater abundance of organisms at the outfall. The outfall had its greatest influ-
ence in the mid and high intertidal zones where opportunistic algae species
dominated the cover of the rocks. However, these impacts were limited to a
sphere of influence which extended to ten meters in the high intertidal zone and
15 meters in the low intertidal zone. Surfgrass was also less abundant within 15
meters of the outfall (Coastal Resources Management 1998a).

Subtidal surveys showed no effect on the communities of organisms at depths of
3 and 12 meters. They did determine that the inshore edge of the kelp beds had
retreated seaward since studies were conducted in the early 1970s when the sew-
age facility had been online for only a short time. However, this change is not
attributed to the outfall as it appeared to be area-wide and not limited to the out-
fall vicinity. Consequently, it was determined that the effects of the outfall did
not reach the ASBS or impact any federally or state listed species (Coastal
Resources Management 1998a).

A new monitoring plan was developed in 1998 to assess the impacts from pro-
posed increases in effluent discharge from 25,000 gpd to 40,000 gpd (Coastal
Resources Management 1998b). However, results from recent monitoring are
not yet available.
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3.3.6 Historic and Current
Disturbance Regimes

Current Management of Water Supply and Use

Gripp and Howard (1986) described the water use at SCI. Approximately
250,000 gallons of fresh water are barged to Wilson Cove weekly and pumped to
a storage tank, where it is then made available for use at Wilson Cove and else-
where. An unknown amount is lost through leakage. Water used outside Wilson
Cove leaches into the ground through septic tanks.

This section covers pre-colonial and historical land uses relating to the current
condition of SCI's natural resources (Photo 3-6). The effects of introduced exotic
plants, feral goat herbivory, feral cat predation, sheep ranching, localized cattle
ranching and crop production, and fire are intertwined and have cumulative
impacts on the land and its components. Areas left without disturbance often
become decadent and dominated by a few species, where intermediate levels of
disturbance help ensure that inferior competitors can coexist. Excessive distur-
bance reduces the number of species, because there are few that can tolerate
extreme levels of disturbance (intensity, frequency). Often disturbance is neces-
sary to provide appropriate habitats. Therefore, composition of natural commu-
nities is viewed as being greatly influenced by the history of disturbance, and
understanding these historic disturbance patterns and incorporating them
where possible is an integral part of managing for the sustainability of the land
and its resources.

Photo 3-6. Conditions in 1930 on the eastern escarpment and slopes near Pyramid Head , showing more shrub and tree cover than
currently exists (Reproduced at the National Archives 1930).
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Natural or pre-European fire regimes are a conservative estimate of the resilience
of a natural community, so it is useful to explore what is known about this
regime. There is little direct evidence to know the extent of fire that occurred in
the past on the Island. Lightning-caused fire appears to be rare in recorded his-
tory for the Channel Islands (three documented fires over the past 140 years).
However, there is evidence to suggest that fire in fact has been more frequent
than has been documented, including two recent lightning fires on Santa Cat-
alina Island (P. Schuyler, Catalina Island Conservancy, pers. comm.) and has
played at least some role in shaping the island’s natural resources. During habita-
tion by the Gabrielino people, it can be assumed that residential fires occasion-
ally escaped, and that these aboriginal occupants probably also set fires
systematically. Prehistoric manipulation of the botanical environment has been
clearly demonstrated in the results of archaeological, ethnographic, ethnohis-
toric and paleobotanical research in the American Southwest.

Evidence of these activities by California tribes has recently been compiled by
Blackburn and Anderson (1993). Although none of their assembled data derive
specifically from SCI, the Island’s late prehistoric Island Gabrieleno occupants
were socially, economically, and linguistically integrated with their mainland
counterparts, who did use fire as a tool to draw out seed yields from plants
important to them.

In their introductory chapter, Blackburn and Anderson state why such technol-
ogy must have been necessary:

“...California’s various rich, diverse and carefully managed habitats supported (through
the medium of an especially effective extractive and storage technology) the highest pop-
ulation densities, as well as some of the largest population concentrations, in all of North
America; in fact, it now appears that the population levels present in California prior to
European contact possibly may have been the highest to have ever characterized societies
without a well-developed and relatively intensive agricultural subsistence base.”

“The most powerful, effective, and widely employed tool in the native repertoire for
directly manipulating the environment was undoubtedly fire. Indigenous groups used fire
for a variety of purposes, including stimulating new plant growth and inducing early
stages of succession; creating and sustaining vegetational mosaics with numerous eco-
tones beneficial to animal life; controlling plant diseases and insect infestations; increas-
ing the frequency and range of useful plant species; eliciting desirable plant growth
characteristics; minimizing the severity and number of uncontrolled wildfires; and facil-
itating hunting by the reduction of undergrowth.”

No direct archaeological evidence of intentionally-set aboriginal fires has been
examined for the Island, although sedimentary deposits there containing char-
coal could be investigated with this in mind. However, because prehistoric
Island dwellers would have had immediate knowledge for this use of fire, it can
be inferred that they most likely followed the mainland pattern and frequently
burned selected vegetation communities. Although these aboriginal residents
depended to a large degree on the sea for subsistence, archaeological evidence
from their groundstone seed processing tools suggests a certain reliance on ter-
restrial plant resources as well. Some species commonly used by Native Ameri-
cans including Nassella, Calandrinia, Dichelostemma, and Datura are known to be
favored by fire over other species (Menke 1992; Keeley 1991).

Fires continued to be set at least intermittently after sheep ranching com-
menced, from about 1862 to 1934. There is written documentation of three
instances when sheep ranchers set fire to increase forage for their herds (Andrew
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1996). The intention would have been to favor forbs and grasses over shrubs,
which are less palatable to sheep. It is at least conceivable that such fires were
ignited more often. This may have had a detrimental impact particularly because
the fires were set during periods of drought or overgrazing when the vegetation
was stressed to begin with.

A change in fire behavior patterns had to have occurred with the introduction of
exotic, European annual grasses and forbs to the ecosystem, which had by the
turn of the century forever transformed most of California’s grasslands. After
sheep grazing leases were cancelled in 1934, use of SCI began to take on the pat-
tern it has today, with the airfield and other localized developments for human
occupation, and areas of live ordnance use.

Another change in fire pattern developed coincidentally with the use of ord-
nance. The use of live ordnance has changed the frequency, footprint, or inten-
sity of island fires. In Shore Bombardment Area (SHOBA), unless a fire threatened
human life or facilities, it was usually allowed to burn itself out. (Fires in the
northern portion of the Island were usually suppressed before they spread very
far.) Early records are meager, but many fires apparently covered only a small area
and did burn themselves out without serious impact on wildlife or plants. How-
ever, some fires such as the 1980 fire from Stone Gate south, have spread over
much of the Island. Canyons and most coastal areas probably escaped in this
instance, but the grasslands burned (Resnick 1988). Until helicopter resources
became available for fire-fighting, most fires were allowed to burn themselves
out. Currently, fires in the SHOBA impact areas are still allowed to continue burn-
ing because of the danger of fighting fires near unexploded ordnance.

Map 3-3 shows what we have been able to determine about fire frequency, while
Map 3-4 describes the age of burned areas on SCI.

Current Management—Wildland Fire

The SCI Federal Fire Department (FFD) is responsible for fire suppression and
management on the Island. The FFD falls under the Assistant Chief of Staff for
Security and Force Protection for CNRSW.

Two fire stations, one at the airfield and one at Wilson Cove, are manned 24
hours a day, seven days per week. Existing FFD resources on-Island are designed
and staffed for airfield and structural fire protection only. They consist of one
Class 3 wildland fire (brush) engine that can be manned by four personnel. A
similar reserve engine is available but only if the airfield is shut down since it can
be manned only by staff assigned to airfield crash response.

In SHOBA, the Fire Department will currently suppress only a structural fire
accessible by the SCI Ridge Road. Elsewhere fires cannot be suppressed on the
ground, due to danger from unexploded ordnance. There is a no-fly-over zone
(minimum 1000 ft altitude separation) in place over SHOBA impact areas. Air
attack is safe and effective in SHOBA outside the boundaries of the two Impact
Areas.

Under the current level of fire protection, the most appropriate method of initial
ground attack would be to back-burn and hold the wildland fire along a road,
fuelbreak, or other fuel treated area. This method of allowing a fire to continue to
burn until it reaches a road or other fuel treated area may involve more burned
acres than is desirable; however, it has the highest probability of fire contain-
ment and the least amount of overall burned acres.
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Cooperative resources agreements have supported the Island’s ability to respond
to fire incidents. SCI maintains an interagency MOU with Cleveland National
Forest. Follow-up resources from the mainland U.S. Forest Service or other fed-
eral wildland firefighting units are, at a minimum, four to six hours away under
the best of conditions.

Over the past three years a number of new fire management policies and practices
have been instituted. A Wildland Fire Instruction provides policy and guidelines
for the prevention, suppression, reporting, and monitoring of fires. The most sig-
nificant of these new practices is the presence of a firefighting helicopter during
periods of military training in SHOBA. Military CH-53 helicopters from Reserve
Unit HC-85 serve as the primary firefighting asset when present on the Island for
other duties. When military assets are not available a private contractor provides
these services using a Bell Jet Ranger 206, which is staged on ground alert from
the main airfield. In the year 2000, an average of 72 acres burned per fire, while in
1999 and average of 248 acres burned prior to initiation of the helicopter fire-
fighting services.

While at the Island, one Navy helicopter is assigned to mission support while the
other is assigned to “training.” The latter is always divertable for a fire call from
Southern California Offshore Range (SCORE), the exception being a medical
emergency. The decision process of whether to send a helicopter to fight fire in
SHOBA involves the following steps: 1) High priority vs. low priority area (e.g.
does fire threaten shrike nests?); 2) The number of helicopters at station (If two,
then one can go to fire. If there is only one, can that helicopter complete its task,
drop off whatever it needs to, and re-fuel all within 60 minutes to get to fire?); and
3) weather conditions. The Navy helicopter is currently meeting this Plan’s pro-
posed 15-minute response time since it only takes 5 minutes to be diverted from
training, and another 10 minutes to get down to SHOBA. A private helicopter is
still needed for times when HC-85 is unavailable. HC-85 is currently available
Monday through Thursday, and will routinely stay over to Friday for an exercise.
HC-85 is not on the Island outside of an Operations assignment, and does not
routinely stay an extra day because of a fire. The decision about when HC-85 is
available is made quarterly when SCORE schedules operations. When HC-85 is
used, there has been no financial obligation since they are already assigned to an
operational mission on-Island. Outside the Impact Areas the HC-85 helicopter
flies 60-100 ft above ground level (agl), which is necessary to drop water effec-
tively (i.e attain the wetting footprint needed). Its maximum capacity for water
buckets is 410 gal. External load capacity is 6,000 Ib, and 2-1/2 hours of fuel are
standard. HC-85 has less frequent refueling requirements then the private heli-
copter and can carry a bigger bucket.

Limitations on the use of incendiary devices as per BO 1-6-F-97-21, and further
limitations on the types of ordnance used during Naval Gunfire events and
Naval Surface Fire Support exercises during the fire season have reduced the
chances of fires caused by ordnance. A reduction in the size of the target area is
also enforced during fire season, as well as other scheduling restrictions on ten-
ants and users. Fire season usually extends from June throughout October. Addi-
tionally, weather recording systems were installed in the target areas which are
linked via satellite to provide hourly weather data in SHOBA. Eventually, these
weather recording systems will allow operators to monitor real-time weather to
avoid high fire danger conditions when weapons are more likely to ignite fires.

Firebreaks were installed in Impact Areas | and Il in accordance with BO 1-6-F-
97-21 and the boundaries were revised in discussion with the USFWS prior to the
start of the 2000 and 2001 fire seasons. Currently a fuelbreak exists in Impact
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3.3.6.2 Introduction of
Exotic Plant Species

Area Il to prevent fires from spreading into shrike territories primarily in China
Canyon. In 2001, fire retardant (rather than herbicide) was the primary means of
maintaining the fuelbreak, after NRO successfully tested its use as a fuelbreak on
the Island. This is especially helpful in areas with unexploded ordnance con-
cerns and is also a benefit to natural resources compared to disking firebreaks
through vegetation because no biomass is removed and erosion is avoided.

In 2001 new copper transmission lines were installed in SHOBA to reduce the
chances of fires starting from downed power lines. The old lines were aluminum
and more likely to break. In 1999 and 2000, prior to the installation of the new
power lines, three fires due to downed aluminum power lines burned a total of
1811 acres. In 2001, there were no fires due to downed copper lines. Addition-
ally, electric system improvements included use of blank load and plug in power
lines in SHOBA during fire season such that when a power line goes down it
reduces the chance of a fire starting. A restart charge will not be automatically
sent to restart the power; the system will have to be manually reset.

SCORE reports fires, and NRO has been responsible for mapping them. Fire incident
reports are only filled out by FFD if an asset was used to respond to the fire.

The NRO has been financing the private helicopter to be on call during fire sea-
son. The private helicopter now costs $3,000-$4,000/day and is paid for from
environmental funds from Commander-in-Chief U.S. Pacific Fleet (CINCPAC-
FLT). The cost of pre-suppression measures such as fuelbreaks and prescribed fire
has also been absorbed by NRO. Mitigation costs for the effects of wildfires on
listed species can be extraordinary and remain the responsibility of NRO.

Access road upkeep costs are borne by Public Works Department through the use
of road equipment and labor. Public Works also has a water tender and nurse
truck that can be brought into play. Current road improvements have been
through self-help (free labor) projects with materials funding through AirPac. For
example, Construction Battalion (Seabees) are available to Public Works to help
with road building and maintenance.

Exotic species were introduced into the Island ecosystem (as they were on the
mainland) beginning roughly 200 years ago. These aggressive colonizers, mostly
annuals, probably took permanent hold during periods of drought and heavy
grazing, such as occurred in the late 1800s. The changed composition and struc-
ture resulting from these introductions is most noticeable in the grassland on
the northern part of the island, and on the dunes, where they out-compete
native forbs and grasses.

In terms of fire, exotic annual grasses create more flash fuels than previously
existed. They fill interstitial areas with fuel that ignites and carries a fire quickly.
For grasses, a key factor is the short time it takes for fuel moisture to drop to low
levels, even during a diurnal cycle (P. Zedler, UW Madison, pers. comm.). Exotic
grasses also extend the fire season by a month or more, creating a hazard earlier in
the spring by drying out sooner than the native herbaceous flora (J. Keeley, Occi-
dental College, pers. comm.). These factors are noticeable in the grasslands and in
the boxthorn community, as well as in the flats which are largely dominated by
exotic annuals now.

While exotic weed control efforts can be successful if populations are caught
early enough and the problem is still localized, ecosystem-wide changes due to
invasive exotics are considered to be permanent on SCI, as they are elsewhere in
southern California. (See Section 3.7.1 for Current Management.)
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Map3-3. Fire frequency map for San Clemente Island. This represents all documented fires for the Island, but many fires less
than five acres are undocumented. Map is probably accurate in terms of relative pattern and frequency. (Do not reproduce or
distribute without Navy permission [see Document Disclaimer]).
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Map3-4. Map depicting the age of fires on San Clemente Island. (Do not reproduce or distribute without Navy permission
[see Document Disclaimer]).
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During much of the 1800s the goat population on SCI was kept under control
because they were hunted for their hides. With the advent of commercial ranch-
ing in the 1860s, the goats were fenced off the plateaus in favor of sheep herds,
and were apparently shot by the herders themselves. For many years, then, the
goats were confined to canyons or other locations where ranching was not
active. Sheep ranchers maintained small numbers of goats for herding sheep,
and these were left on the island when sheep ranching was abandoned in 1934
(Andrew 1996). The goat population skyrocketed at this time, probably peaking
in the early 1970s.

Goats foraged all over the Island in all habitats, but were heavily concentrated
on the south end, including the eastern escarpment, deep western canyons and
upper marine terraces. They were “essentially absent from the relatively open
and gently sloping north end, and apparently not numerous along the lower-
most marine terrace along the middle and southern edge of the island” (Cham-
bers Consultants and Planners 1981). Apparently, the goats tended to spend
days in canyons, coming onto the plateaus to graze in the early morning, late
afternoon, and to bed down adjacent to the canyons (Resnick 1988).

Coblentz (1976, 1977, 1980) evaluated goat grazing on Santa Catalina Island
and found it reduced vegetative cover, diversity, productivity, and individual
plant vigor. Soil erosion was triggered when goats were allowed to increase in
numbers beyond the system’s carrying capacity. Coblentz found goat diets to be
very opportunistic, varying seasonally. In the winter, they browsed on shrubs,
while in spring they concentrated on herbs and grasses. They tenaciously went
after whole plants, sometimes digging into the ground to get at the roots.
Coblentz observed the goats to occupy home ranges of one to two square miles,
with only rare travel outside, usually limited to males travelling to the next herd
during the breeding season (Coblentz 1976). Coblentz concluded that the goats
essentially bring themselves to the brink of starvation without leaving the
familiar area, even when better forage is nearby (Coblentz 1976).

During the period of uncontrolled goat numbers, there was essentially no repro-
duction of woody species in the canyon woodlands, and woodland cover was
reduced dramatically. This directly affected numerous rare plant species, and
directly affected habitat for several avian species.

A feral mammal removal program, begun in 1972, resulted in the removal of
28,381 goats and 2,195 pigs over close to 20 years. The effort included goat trap-
ping, netting, adopt-a-goat program, lethal removal, and ended with the Judas goat
program. The Fund for Animals contributed about $180,000 for goat netting. San
Clemente Island is now free of feral grazers.

Today, domestic cats are the largest feral mammal remaining on the Island,
although other introduced mammals have occurred or still occur, including
mule deer (originally introduced by CDFG but now extirpated), pigs (also intro-
duced by CDFG in 1951), domestic dog (Canis familiaris), black rat (Rattus rattus),
house mouse (Mus musculus), meadow mouse (Microtus californicus), and harvest
mouse (Reithrodontomys megalotis) (Schoenherr et al. 1999). The cats and rats
have been the subject of a control program in recent years that is described in
Section 3.7.3. Pigs were eradicated as part of the goat removal program.

Relatively recent birds to the Island include the rock dove (Columba livia), house
sparrow (Passer domesticus), European starling (Sturnus vulgaris), cattle egret
(Bubulcusiibis), chukar (Alectoris chukar), Gambel’s quail ( Callipepla gambelii), and
California quail (Callipepla californica) (Schoenherr et al. 1999). Individual
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3.3.6.5 Ranching

3.3.6.6 Cumulative Effect of
Historic Disturbance on
Island Vegetation

brown-headed cowbirds (Molothrus ater) have occasionally been noted on SCl in
the winter, but have not remained to breed (Jorgenson and Ferguson 1984; K.
Brock, CNRSW, pers. comm.).

While the impacts of goat herbivory were concentrated in the canyons, sheep
ranching mostly affected the plateaus and terrace flats. There were clearly peri-
ods of diminished water or feed that resulted in overgrazing and large animal
die-offs (Table 3-1). Island grasslands and coastal boxthorn (Lycium californicum)
habitat were the most affected, apparently including the loss of large areas of
Dudleya virens within the boxthorn community. It has also been suggested that
sheep and goats contributed to an artificially wide range for prickly pear and
cholla cactus (Opuntia littoralis, Opuntia oricola and Opuntia prolifera) dispersing
the cactus segments on their fur.

Important sheep ranching sites were described by Andrew (1996) at Howland's
near Northwest Harbor, Don Alonzo's at the west end, Chinetti's at Pyramid
Cove, and Middle Ranch in the central and western plateau (Map 3-5).

An intensively used site for cattle and sheep that included wells and windmills,
was located on the immediate coast between Lost Point and Mail Point. Some
roads were established to support these activities (Andrew 1996).

At Howland's over 1,000 acres of beans, wheat and barley were farmed from
1918 to 1922. Areas near the old airfield were also cultivated. Other parts of the
island were seeded during the years 1914-1915. Dunes were seeded with *“salt-
bush” (most likely Atriplex semibaccata) and “water grasses” over about 600 acres
to stabilize them. Salt bush was planted by one man at “Round Corrals” (south of
Wilson Cove) for 60 days, clover for 30 days at Isthmus (near Northwest Harbor),
and saltbush and clover for 30 days at the extreme south end of the Island
(Andrew 1996, citing expenditure reports from the San Clemente Wool Com-
pany). As discussed above, sheep ranchers also apparently systematically burned
the island vegetation in order to favor the forbs and grasses fed on by sheep.

The cumulative effect of the historic disturbance to the SCI ecosystem has been
altered species composition, especially in the grasslands, and a general loss of
trees and shrubs due most directly to feral goat overgrazing. The excessive
removal of the vegetation and trampling effects have likely contributed to con-
temporary erosion problems in some areas of the Island.

Map 3-6 is the result of a review of vegetation changes on the Island based on
aerial photos from 1943, 1971 and 1985 (Kellogg and Kellogg 1994). During this
time period there was probably also a corresponding reduction in species diver-
sity which is not revealed by this map; rather, this map shows changes to plant
community dominants. The poor quality of the 1943 photos was a limiting factor
in much of the assessment, particularly when evaluating changes in cactus cover.
Conclusions from this aerial photo comparison are summarized as follows:
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Map3-5. Historic development of San Clemente Island. (Do not reproduce or distribute without Navy permission [see Document
Disclaimer]).
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Map3-6. Areas of vegetation change (1943-1985) on San Clemente Island as determined from aerial photos (Kellogg and Kellogg 1994).
(Do not reproduce or distribute without Navy permission [see Document Disclaimer]).
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1. The map shows areas of change determined from the photo sets. The graininess of
1943 photos makes it difficult to make conclusions about changes in cactus cover.
In an area south of Middle Ranch Canyon, however, one can clearly see a dramatic
increase, about 100 percent, in Opuntia littoralis and probably Opuntia oricola on the
westshore terrace faces, and an increase of about 20 percent on the terrace flats.
Low-altitude helicopter photos, plot photos and ground visits helped clarify and
confirm observations on the historic photos. The green polygons depicted repre-
sent only areas where changes in cactus cover were clearly visible in the photos.
Other areas of the island were probably also affected.

2. The farther south one travels on the plateau, the more the shrub density has
changed. There were many more shrubs, probably Rhus integrifolia based on the
dark color and the presence of a few in that area today, on the SHOBA plateau in
1943. Artemisia californica may have also been a more prominent component of the
plateau shrub community in some cases. Scattered populations of Baccharis pilularis
evident today in areas north of Stone Station are not visible in 1985 aerial photos.
The presence of abundant, though dispersed shrubs on the plateau confirms several
turn-of-the-century accounts of the area dominated by “cacti, low shrubs and her-
baceous plants.”

3.  There has been a general decrease in cover on the eastern escarpment since 1943. A
very rough estimate of this decrease would be 20 percent. Locally the plant cover
losses are much greater; in some cases trees or shrubs have completely disappeared.

4. Inisolated areas on the island's north end there have been increases in shrub cover
since 1943. Increased cover on the dunes may be due to exotic species such as Car-
pobrotus edulis.

5.  Artemisiacalifornica on southern aspects appears to be about the same cover in 1985
as in 1943, but appears much reduced in 1971 (the presumed peak period of goat
overgrazing).

6. Where there were losses of trees, there was usually (not always) associated erosion
scour. Erosion appears to be either a primary or secondary cause of tree losses in sev-
eral cases. Large patches mapped in green on the plateau had associated erosion
with shrub loss.

7. Changes in canyons between 1943 and 1985 are variable. It is common to see gen-
eral decline of shrub and tree cover in the canyons and dramatic declines in the few
westshore canyons that develop alluvial fans at their mouths, such as Waymuck
and Warren (also the site of ranch corrals and intense grazing pressure by sheep and
possibly cattle (Bruce 1994). Shrub cover in canyons with alluvial fans at the mouth
was close to 100 percent in some cases, where it is negligible today. Canopy cover
was generally much higher in these areas than on the plateau.

8.  Overall ground cover was sparse in 1943, much worse than the current condition.
Active erosion is evident in the older photos while such cases are isolated today.

Due to these past disturbances, the Island ecosystem seeks a new, possibly
unprecedented equilibrium. It is often the case that perturbed systems do not
return to their natural successional or climax pattern even when the perturbat-
ing agent is removed (George et al. 1990).

A fundamental way to understand the processes that link organisms is to describe
food webs. A food web must have primary producers to capture energy from the
sun (algae, vascular plants, phytoplankton), a means of energy transfer by feed-
ing, and nutrient cycling between the biotic and abiotic environment by excre-
tion, bacteria, fungi, and detritus to provide nutrients back to primary producers.

Powered by the sun, primary producers are at the base of the food web, trans-
forming solar energy and combining simple nutrients from the soil and water
into the organic compounds that form consumable biomass. Some plant tissue
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is consumed directly, such as fish that consume kelp directly, or dune beetles
consuming ragweed leaves on the dunes. However, most vegetation dies
uneaten. The dead vegetation is attacked by decomposing bacteria and eventu-
ally breaks down into small, nutrient-rich, bacteria-coated detrital particles. In
the water, these are then combed from the water column by filter-feeders or
gleaned off the bottom surface by deposit-feeders. Zooplankton feed on phy-
toplankton. Young predatory fish, shrimp, and benthic invertebrates feed on
zooplankton. Invertebrates are then fed upon by carnivorous molluscs, leopard
sharks, bottom feeding fish like flounder and halibut, and shorebirds.

On SCI, food chains have been disrupted by the introduction of feral mammals,
exotic species and other effects of human disturbance. Competition from non-
native annual grasses and the presence of short fire intervals that Island species
are not adapted for have altered or disrupted present vegetation communities.
This in turn affects the ability of primary and secondary consumers to locate
food and cover. One of the key reasons for the decline of the loggerhead shrike
on SClI is believed to be the lack of suitable woody vegetation used for nesting
sites during a period when unmanaged grazing by goats and other herbivores
decimated the island. In the marine environment, humans have over-harvested
populations of primary consumers such as abalone and secondary consumers,
including most large fish species, which could have an unknown effect on pop-
ulations of both producers and higher consumers.

Current Management-Native Predators

Presently on SCI the loggerhead shrike is heavily managed for and its native
predators are controlled. These include the island fox, ravens, and raptors
(which may include the red-tailed hawk, sharp-shinned hawk [ Accipiter striatus],
Cooper’s hawk [Accipiter cooperii], and peregrine falcon).

= Non-lethal control of raptors from shrike territories is being performed.

m Population surveys and Island-wide monitoring of the productivity of native
raptor and corvid populations is ongoing. Individual raptors and ravens that
may pose a threat to nesting shrikes are identified. Raptor or raven nests
within 400 m of a shrike nest are either torn down or the eggs are destroyed.
As shrikes begin nest building, bait stations are established to lure ravens
away from the shrike territories.

m Surveys for raptors which breed on SCI or winter there are currently being
performed as part of the loggerhead shrike recovery program. Raptors are
monitored at shrike release sites to assess their interactions with shrikes. Rap-
tors are also surveyed throughout the Island. These surveys are important
not only to gauge the effects raptors may have on sensitive species such as
the shrike, but to monitor the health of raptor populations on SCI.

m Ravens and raptors are monitored near shrike nests and nests of these shrike
predators are removed from the vicinity.

Foxes are deterred from entering the vicinity of active shrike nests.

Ongoing monitoring and study of island fox demographics and ecology as
part of the loggerhead shrike recovery program; the subject of management
is to minimize the possibility of predation on shrikes. The island fox is listed
as Threatened by CDFG.

m  Garcelon (1999) and collaborators with the Institute for Wildlife Studies
have used a combination of trapping/mark-recapture and radiotelemetry
(1988-1997) to evaluate fox population demographics on the Island, includ-
ing estimating population effects of fox control associated with the shrike
recovery program. A fourth trapping grid has recently been added that
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would expand the scope of Island-wide population estimates from mark-
recapture sampling.

San Clemente Island has a large number of species that are found nowhere else
or only on the Channel Islands (Table 3-4). This phenomenon of high “ende-
mism” is apparent in many island systems, and is often the result of long periods
of isolation. Unlike most of the Channel Islands, SCI has not been entirely inun-
dated as a result of geologically recent water level fluctuations because of its rela-
tively high relief. Consequently, many species currently inhabiting the island
have been present for millions of years. Most species probably originally arrived
through various methods including flying, swimming, rafting on debris or
attached to other structures, or by wind dispersal.

According to traditional island biogeography theory (MacArthur and Wilson
1967), the distance of an island from other land masses and the size of the island
will determine the diversity of species present. If an island is sufficiently close to
the mainland, so that it frequently receives infusions of individuals and species,
then more species may become established there. In addition, the requirements
of each organism will determine if an island is sufficiently large enough to har-
bor a self-sustaining population. Consequently, the number of species present
on an island is a balance between immigration and extinction (MacArthur and
Wilson 1967; Quammen 1996).

The geographical guidelines of this theory may help explain the patterns of
diversity found on some islands, but each island’s composition should be viewed
individually (Simberloff 1994). Other factors such as the diversity of habitats
contained on an island and the types of species already present will also affect
the diversity of an island (Quammen 1996). Detailed studies of the species and
habitats on individual islands are still needed before general statements about
extinctions and declines are made (Simberloff 1994).

When an organism reaches an island it is often presented with slightly different
conditions than are found on the nearby mainland. For example, the island may
have a different climatic pattern or a different geologic history, which in turn will
affect the island’s soil types and vegetation. In addition, because island commu-
nities support fewer species overall than their mainland counterparts, competi-
tion and predation are often less prevalent. If there are vacant niches to occupy or
new habitats to expand into, this lack of competition will allow organisms to
become established and diversify. This diversification can lead a species down a
different evolutionary path than its mainland or neighboring island counterpart,
resulting in one or more new species. This process is referred to as adaptive radia-
tion. The relatively high number of endemic land snail species, 17 out of 23 total
species (Cohen 1978), found on the Channel Islands is a good example of adap-
tive radiation. Even though terrestrial snails cannot disperse easily across the
ocean, they have diversified once becoming established on an island.

Islands may also contain “relictual” endemic species, which are the ancestral
remnants of a species that has become extinct on the mainland. On three Chan-
nel Islands, including SCI, the island ironwood tree (Lyonothamnus floribundus
ssp. floribundus) represents the last surviving individuals of the species, which
was formerly widespread on the mainland. After the last ice age, the mainland
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individuals were presumably unable to cope with the new warmer and drier cli-
mate present in California. While on the islands, the species survived in what
remained a slightly cooler and foggier climate (Schoenherret al. 1999).

Table3-4. Number of endemic species on San Clemente Island within identified taxonomic groups.
Species counts also include subspecies. Does not include species extirpated from San Clemente
Island or introduced species.

Total No. Channel Islands No. Federally or
Group Species on SCI?  SCI Endemics Endemics® State Listed
Terrestrial Invertebrates (3.6.1) 83 30 19 0
Reptiles, Amphibians (3.6.2) 2 0 1 1
Native Resident Breeding Birds 23 2 5 2
(3.6.3, 3.6.4, 3.6.5)
Terrestrial Mammals (3.6.6, 6 2¢ 1 1
3.7.3)
Marine Invertebrates (3.6.7) 92
Marine Vertebrates (3.6.8, 55
3.6.9)
Vascular Plants (3.5) 272 14 29 8
Total 533 48 55 17

a Total number of species currently identified. Some taxonomic groups may not have been adequately surveyed at this time.
b No overlap of SCI endemics and Channel Island endemics unless stated.

¢ Subspecies of island fox and deer mouse are endemic to SCI. Fox species is endemic to Channel Islands, counted in
both columns.

Endemic island populations are often considered high priority for conservation
because of their vulnerability to extinction. Small, isolated populations are par-
ticularly vulnerable to extinction for a number of reasons. Demographic sto-
chasticity (references in Simberloff 1988) that occurs in all populations will have
more profound consequences for smaller populations than larger ones. Also
because the gene pool of a small population is correspondingly small, the popu-
lation is susceptible to certain genetic processes. High rates of inbreeding, which
are often prevalent in island populations (Frankham 1998), can cause the fre-
quency of expression of fatal genes to increase causing a decrease in fitness,
known as inbreeding depression. In addition, rare alleles may be lost to a popu-
lation through genetic drift, further shrinking the gene pool.

A resulting population with little genetic variability may be unable to respond to
a relatively sudden environmental change or the introduction of a disease (Sim-
berloff 1988, 1994). The greater variety of forms present in a population, the bet-
ter chance that at least some individuals will be adaptable to changing
conditions. Small populations are also vulnerable to extinction from singular
catastrophes. Large-scale, catastrophic events such as hurricanes, devastating
fires, or droughts can affect an entire island and leave few places untouched.
Extinction may be the direct result of a catastrophe or an indirect result of the
further shrinking of an already small gene pool. Disappearance may merely
reflect inter-island movements of individuals of larger regional populations (e.g.
some birds; Simberloff 1994). For example, song sparrows and Bewick’s wrens
believed to be extirpated from San Clemente Island for several years have been
sighted on the island during loggerhead shrike surveys in March and November
2000 (U.S. Navy, unpublished data).
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Island species may also be particularly susceptible to the introduction of exotic
species. Frequently, island species evolve without the presence of many preda-
tors or competitors that inhabit the mainland. Consequently, when a new spe-
cies is introduced to an island ecosystem, native species may not have defenses
to protect themselves from predation or have the ability to compete with this
new threat. The new threat may also come in the form of a disease. The introduc-
tion of non-native species to islands by humans has been devastating to many
island species both as a direct result of predation and competition, and indirectly
from habitat destruction. The replacement of entire plant communities with
exotic species and the overgrazing of habitats by domestic stock have been dra-
matic on many islands including San Clemente Island. In reality, it is often a
combination of factors acting in conjunction that leads a species to extinction,
and the disappearance of some birds from islands may reflect merely inter-island
movements of birds in larger regional populations rather than strict “extinc-
tion” (Simberloff 1994).

The flora of San Clemente Island is similar to that of the mainland with some
important exceptions. The Island is rich in endemics, most of which are relictual
but some are aresult of divergent island evolution (Axelrod 1967). The ironwood
tree (Lyonothamnus floribundus ssp. asplenifolius), for example, is found on SCI
and Santa Catalina Island, but exists only in fossilized forms today on the main-
land. A counterpart for the white-flowered paintbrush (Castilleja grisea) has
never been found on the mainland or any other Channel Island.

Raven (1963) noted also that certain components of the flora are related to areas
in northern California rather than the nearest mainland sites, while other com-
ponents are more closely related to drier, more southern locales such as Baja Cal-
ifornia. A partial explanation is that a much more mesic climate predominated
in California during the last glacial epoch. When a warming trend followed, a
more arid flora became dominant on the mainland while the Channel Islands
acted as a refuge for the northern elements because of more moist, more moder-
ate conditions. Examples of plants found on SCI and northern California but not
the nearby mainland are Linanthus bicolor, beach evening primrose (Camissonia
cheiranthifolia), Lathyrus vestitus, and beach burr (Ambrosia chamissonis ssp. cha-
missonis). Examples of plants found on SCI and areas south are cliff spurge
(Euphorbia misera), goldenbush (Isocoma menziesii) and island ragweed (Senecio
lyonii). See appendix B for a complete list of plants.

Westman (1983), on the other hand, concluded that SCI contains more floristic
affinities with coastal succulent scrub of Baja California than any of the main-
land coastal scrub communities in Alta California, as indicated by the promi-
nence of fleshy stem succulents (families Cactaceae, Crassulaceae, and
Euphorbiaceeae). See Appendix B for a comprehensive species list of the Island.

San Clemente Island’s isolation has resulted in the presence of numerous
endemic plant species, many of which had been declining due to overgrazing by
introduced herbivores. However, recent transect data suggest that much of the
native vegetation has begun to recover from past declines (Kellogg and Kellogg
2000). The most recent rare plant survey on SCI was completed in 1997 (Junak
and Wilken 1998) during which, more than 1,700 individual populations of sen-
sitive plants were located. Several plant species formerly located on the Island
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B A number of woody perennials
occur on SCI that do not neatly fit
into community categories. Their
occurrence is isolated and relict-
ual, or in such diverse habitats
that their role in a particular com-
munity is unclear.

are now presumed extinct or extirpated on SCI (Table ). Six species are listed as
endangered by USFWS (Map 3-7), all but one of which are also considered
endangered by CDFG (Table 3-5):

San Clemente Island broom (Lotus dendroides traskiae)

San Clemente Island bush mallow (Malacothamnus clementinus)

San Clemente Island Indian paintbrush (Castilleja grisea)

San Clemente Island larkspur (Delphinium variegatum ssp. kinkiense)

San Clemente Island woodland star (Lithophragma maximum)

Santa Cruz Island rock cress (Sibara filifolia)

Another 22 species were formerly on the USFWS Category 2 list as species of con-
cern, but this list is no longer maintained. In total, there are 42 species endemic
to SCI or the Channel Islands found on SCI (Table 3-5). The Island-wide distribu-
tion of rare plants are shown in Map 3-8.

A number of woody perennials that do not neatly fit into community categories,
occur on SCI. Their occurrence is isolated and relictual, or in such diverse habi-
tats that their role in a particular community is unclear. Some of these merit spe-
cial monitoring or restoration planning because of their low population
numbers and lack of understanding about their community role.

It is possible that some woody perennials may be remnants of a harder chaparral
component to island flora that existed before the introduction of feral herbi-
vores, similar to such plant communities on neighboring islands. Examples are
Malosma laurina, Dendromecon harfordii ssp. rhamnoides, Rhamnus pirifolia, Cean-
othus megacarpus ssp. insularis, Ceanothus megacarpus ssp. megacarpus, Adenos-
toma fasciculatum var . fasciculatum,and Quercus chrysolepis. All of these are fire
adapted and require animals for dispersal of seed. The shrub Crossosoma californi-
cum is an important chaparral component on Santa Catalina Island. On SCI it
currently occurs on rocky outcrops throughout, quite often in Lycium scrub.

Table 3-5. Endemic plant species and species of concern on San Clemente Island. Plants are listed in taxonomic order according to

The Jepson Manual.

USFWS, CDFG | CNPS [Global, State
Scientific Name Common Name Status Status |CNDDB Rank
SCI ENDEMICS
Delphinium variegatum ssp. kinkiense San Clemente Island larkspur FE, SE 1B G471, S1.1
Delphinium variegatum ssp. thornei Thorne’s royal larkspur FC2 1B G4T1, S1.1
Eriogonum giganteum var. formosum San Clemente Island buckwheat FC2 1B G2T2,52.2
Malacothamnus clementinus San Clemente Island bush mallow FE, SE 1B G1,S51.1
Lithophragma maximum San Clemente Island woodland star FE, SE 1B G1,S51.1
Lotus dendroideus var. traskiae San Clemente Island broom FE, SE 1B G4T2,S52.1
Lotus argophyllus var. adsurgens San Clemente Island silver hosackia FC2, SE 1B G5T1, S1.1
Astragalus nevinii San Clemente Island milkvetch FC2 1B G2,52.2
Camissonia guadalupensis ssp.clementina [San Clemente Island evening primrose |FC2 1B G2T1, S1.2
Castilleja grisea San Clemente Island Indian paintbrush |FE, SE 1B G2,52.2
Galium catalinense ssp.acrispum San Clemente Island bedstraw FC2, SE 1B G4T2,52.2
Stephanomeria blairii Blair’s Stephanomeria FC2 1B G2,52.2
Brodiaea kinkiense San Clemente Island brodiaea FC2 1B G2,52.2
Triteleia clementina San Clemente Island triteleia FC2 1B G1,51.2
CHANNEL ISLAND ENDEMICS
Dendromecon harfordii var. rhamnoides Channel Island tree poppy FC2, Presumed [1B G4T1, S1.1

extinct on SCI

Status and Current Management of Natural Resources

3-43



3-44

Table 3-5. Endemic plant species and species of concern on San Clemente Island. Plants are listed in taxonomic order according to

The Jepson Manual. (Continued)
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USFWS, CDFG | CNPS [Global, State
Scientific Name Common Name Status Status |CNDDB Rank
Eschscholzia ramosa island poppy 4 G3,83.3
Quercus tomentella island oak 4 G3,S3.2
Eriogonum grande var. grande island buckwheat 4 G3T3, S3.2
Lavatera assurgentiflora ssp. glabra southern island tree mallow (malvarose) [FC2 1B G2T2,52.1
Sibara filifolia Santa Cruz Island rock cress FE 1B G1,S51.1
Dudleya virens ssp. virens island green dudleya FC2 1B G2T2,52.2
Jepsonia malvifolia island jepsonia FC2 4 G4,83.3
Lyonothamnus floribundus ssp. asplenifo- |Santa Cruz ironwood FC2 1B G2T2,52.2

lius
Heteromeles arbutifolia var. macrocarpa

Amsinckia spectabilis var. nicolai

Christmas berry or toyon

seaside fiddleneck

No official status

No official status

but of local concern.

Astragalus miguelensis San Miguel milkvetch 4 G3,83.3?
Lupinus guadalupensis Guadalupe Island lupine FC2 1B G2,52.2
Trifolium gracilentum var. palmeri Palmer’s clover 4 G5T3, S3.2
Ceanothus megacarpus var.insularis island big-pod ceanothus 4 Gb5T3, S3.3
Rhamnus pirifolia island redberry 4 G3,83.2
Lomatium insulare San Nicolas Island lomatium FC2 1B G2,52.1
Calystegia macrostegia ssp. amplissima island morning-glory FC2 4 G4G5T3, S3.3
Gilia nevinii Nevin’s gilia 4 G3,83.2
Linanthus pygmaeus ssp. pygmaeus pygmy linanthus 1B G4T2,S51.2
Phacelia floribunda San Clemente Island phacelia FC2 1B G2,51.1

but of local concern. this

subspecies is no longer recognized.
Cryptantha traskiae Trask’s cryptantha FC2 1B G2,52.2
Galvezia speciosa island snapdragon FC2 1B G2,52.2
Scrophularia villosa Santa Catalina figwort FC2 1B G2,52.2
Artemisia nesiotica island sagebrush 4 G3,S53.3
Hazardia cana San Clemente Island hazardia FC2 1B G2,52.2
Malacothrix foliosa ssp. foliosa leafy malacothrix 4 G4T3, S3.2
Hemizonia clementina island tarplant 4 G3,S53.3
Eriophyllum nevinii Nevin’s eriophyllum FC2 1B G2,52.3
Dissanthelium californicum Californiadissanthelium Presumed 1A GH, SH
Extinct
OTHER NATIVES
Aphanisma blitoides Aphanisma 1B G2,S1.1
Lepidium virginicum var.robinsonii Robinson’s pepper-grass 1B G5T2?, S?
Crossosoma californicum island apple-blossom 1B G3,S83.2
Lycium brevipes var. hassei Santa Catalina Island desert thorn Presumed extir- [1B G471, S1.1
pated on SCI
Microseris douglasii ssp. platycarpha small-flowered microseris 4 GA4T3, S3.2

USFWS and CDFG Codes: FC2 = Former Category 2, FE = Federally Endangered, SE = State Endangered;

California Native Plant Society (CNPS) Codes: 1A = Presumed extinct in California, 1B = Rare or Endangered in California and elsewhere, 2 = Rare or
Endangered in California, more common elsewhere, 4 = Plants of limited distribution;

Global and State California Natural Diversity Database (CNDDB) Rank: GH = All sites are historical, has not been seen in 20 years, but suitable habitat
still exists, G1 = Less than 6 viable element occurrences (EOs) or less than 1,000 individuals or less than 2,000 acres, G2 = 6-20 EOs or 1,000-3,000
individuals or 2,000-10,000 acres, G3 = 21-100 EOs or 3,000-10,000 individuals or 10,000-50,000 acres, G4 = Apparently secure but some factor
exists to cause some concern, G5 = Population or stand demonstrably secure; T-rank = reflects the global status of the subspecies using same defini-

tions as the G-rank; S-rank = the status within California using same definitions as G-rank with the addition of threat categories: 0.1 = very threatened,

0.2 = threatened, 0.3 = no current threats known.
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Currently ongoing are studies to determine the amount of genetic variability in
selected plant species on San Clemente Island (Helenurm, University of South
Dakota, pers. comm. 2001). Among the parameters being measured are total
amount of variation on SCI, amount of inter-population variation, and the
nature of that variation (i.e. populations may differ from one another in the alle-
les they contain and yet possess similar overall levels of genetic variation). The
potential implications of genetic variability for management are:

= More variable populations are more valuable to the species as a whole and
therefore may require greater protection.

= If populations of a species possess different alleles it may be beneficial to pro-
tect as many of the separate populations as possible.

= More variable populations can provide good sources for reintroduction of a species.

Table 3-6 provides a summary of the genetics research undertaken thus far.

Blank cells indicate species for which data is not yet available. Table 3-7 provides

a summary of population trends for each species in Table 3-6.

3.4.2 Genetic Studies

Table3-6. Genetic variability in selected plant species on San Clemente Island.

Amount or type of genetic variation

Total amount of Population diffs, Population diffs,
SPECIES variation on SCI | amount of variation | type of variation
Amsinckia spectabilis nicolai No longer recognized as a taxon
Astragal us nevinii Low Medium Low
Camissonia guadalupensis clementina Low High High
Castilleja grisea Medium Medium Medium
Crossosoma californicum None detected ? ?
Cryptantha traskiae Very low Low Very Low
Delphinium variegatum ssp. kinkiense Medium Very low Very low
Del phinium variegatum ssp. thornei Medium Very low Very low
Jepsonia malvifolia High Low Low
Lavatera assurgentiflora glabra Very low ? ?
Lithophragma maximum None detected ? ?
Malacothamnus clementinus Very low ? ?
Phacelia floribunda Low Medium Medium
Scrophularia villosa Low Medium Medium
Sharafilifolia Very low ? ?
Triteleia clementina Low L ow L ow

Three Genetic Criteria:

Management | mplications:

1. Amount of variation in the taxon on SCI:
2. Amount of variation among populations on
3. Kind of variation among populations on SCI: Low, Medium, High

1. More variable populations are more valuable, and require more protection.
2. If populations have different alleles, then should protect many populations.
3. Helps identify best sources for reintroduction.
Example: Delphinium populations are almost completely equivalent genetically...none more valuable than another.
Eirst Step: Ensure populations with diverse

Second Step: Ensure populations with different allele groups are protected.
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Table3-7. Population trends in selected plant species on San Clemente Island.

population trend (approximately 1980-present)*

SPECIES

Previous Status

96/97 Status (SBBG)

Occurrences Observed
Since 96/97

Apparent Recent
Change (1980-Pr esent)

Amsinckia spectabilis nicolai

No longer recognized as a taxon

Aphanisma blitoides

21 occ (1-200) 915 ind

annual-hard to detect

>21,000 seenin May,

trend
Artemisia nesiotica 52 occ (4-500) 2500 ind ?
Astragalus miguelensis common on active dunes increasing
Astragalus nevinii 2200 outside main dune 34 occ (up to 2000) 3 additiona stableor increasing

complex, many 1000s on >6000 ind
dunes (1986)

Atriplex pacifica 14 occ (5-15) <100 ind ?
Ber gerocactus emoryi too common to map stable
Brodiaea kinkiensis 70 occ 21000 ind 4 additional, many increasing

2000
Calandrinia maritima few on Willy's Ridge not recorded ?
Calystegia macrostegia amplissima very common stableor increasing
Camissonia guadalupensis >6000 outside of main | 33 occ (10-1000) 6570 | 7 additional, many indiv. stable
clementina dune complex, many ind
1000s on main dune
complex (1986)
Cadlillgja grisea 6 occ <1000 ind 77 occ (4-600) 3500ind | atleast 12 additional increasing
(1980,86)
Ceanothus megacarpus insularis 1ind (1980) 12 occ 20 ind increasing?
Coreopsis gigantea 1ind (1990) few ind. est. 1500 plantsin 2001 increasing
Crossosoma californicum 5ind (1980) 41 occ 60 ind 3 additiona increasing
Cryptantha traskiae 11000 ind (1986) 10 occ (150->10000) 4 additiona increasing
23000 ind

Delphinium variegatum ssp. kinkiense| 13 occ 1500 ind (1986) |17 occ (7-1400) 5700 ind increasing
Delphinium variegatum ssp. thornei 3occ 1000 ind (1986) | 17 occ (2->1000) 5000 increasing

ind
Dudleya virensvirens 20 occ 8000 ind (1986) | 268 occ (2-1900) 17000 increasing

ind
Eriogonum giganteum formosum 4 occ <2000 ind 106 occ (2-500) 3500 ind increasing
Eriogonum grande grande stable
Eschscholza ramosa 50 occ (1-450) 2300 ind | many seen May, 2000 annual-hard to detect

trend

Eriophyllum nevinii

very abundant on canyon
walls, sea bluffs, rocks

stableor increasing

Galium catalinense acrispum 4 occ 225ind (1986) | 144 occ (1-75) 1300 ind increasing
Gambelia speciosa 6 occ 4200 ind (1986) |common on canyon walls increasing
and in woodlands
Gilia nevinii too common to map stable
Hazardia cana 3 occ 106 ind (1986) 83 occ (3-85) 1300 ind increasing
Hemizonia clementina too common to map common increasing
Heteromeles arbutifolia macrocarpa stable?
Hordeum intercedens not recorded too common to map stable
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Table 3-7. Population trends in selected plant species on San Clemente Island . (Continued)

opulation trend (approximately 1980-present)*

Occurrences Observed

Apparent Recent

(1986)

SPECIES Previous Status 96/97 Status (SBBG) Since 96/97 Change (1980-Present)
Jepsonia malvifolia 18 occurrences sable
Lavatera assurgentifiora glabra 24 ind (1986) 5occ (3-37) 78 ind 4 occ, fewer ind. decreasing
Lepidiumvirginicumrobinsonii 3occ 200ind ?
Linanthus pygmaeus pygmaeus fairly frequent in mesic gable

gssind
Lithophragma maximum 37 (1980) 9 (1986) 10 occ 465 ind stable
Lotus argophyllus adsurgens 30ind (1980) 66ind | 70 occ (3-150) 2400 ind increasing

Lotus dendroideus traskiae 9 occ 1340 ind (1980) |64 occ (5-750) >3000 ind stable or increasing
Lupinus guadalupensis 2750ind (1986) 49 occ (10->500) 6300 14 additiona increasing
ind
Lyonothamnus floribundus 927 ind (1986) 85 occ (5) unk.number | 1 additiond. Fires have sable or decreasing
aspleniifolius ind killed afew ind., no
reprod. known
Malacothamnus clementinus 28ind (1980) 808ind 18 occ (3-50) 290 ind 3 additiona stable or increasing
(1986)
Malacothrix foliosa foliosa to0 common to map sable
Microseris douglasi platycarpha annual-hard to detect
trend

Mimulus flemingii
Phacdlia floribunda 5325 ind (1986) 37 occ (5-1500) 1600 ind| 4 additional stable or decreasing
Phacelia lyonii 30 occ (1-53) 270 ind ?
Quercus tomentella 77 ind (1986) 29 occ 37 groves stable or decreasing
Rhamnuspirifolia 2 occ (1980) 12 occ (1-10) 44 ind stable or increasing
Scrophularia villosa 8 occ (1-60) 100 ind ?
Sbara filifolia 5occ 758 ind 2 additiond, afew plants | annua-hard to detect

each trend
Stephanomeria blairii 3occ263ind 266 occ (1-500) 6000 ind increasing
Trifoliumpalmeri t00 common to map ?
Tritelela clementina 2 occ 315ind (1986) | 62 occ (4-385) 3600 ind 9 additiond increasing

Native taxa thought extirpated /extinct:

Anemopsis californica, Batis maritima, Calystegia soldandlla, Dendromecon harfordii (rigida?) rhamnoides, Dissanthelium californicum,
Lomatiuminsulare, Lycium brevipes var. hassei, Malacothrix incana, Mimulus floribundus, Senecio flaccidus var. douglasi, Trifolium fucatum
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A

Map3-7. Known and mapped locations of federally endangered plant species on San Clemente Island. There may be additional,
unmapped occurrences for some species. (Do not reproduce or distribute without Navy permission [see Document Disclaimer]).
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Map3-8. Mapped locations of rare plants on San Clemente Island (1996-2000). Some additional occurrences may be unmapped
due to wide distribution and abundance across the island. (Do not reproduce or distribute without Navy permission [see Document
Disclaimer]).
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The SCI Native Habitat Restoration Program is a relatively new program on the
Island. It was developed with the goal of restoring the structure and function of
SCI’s ecosystems and thereby reduce the need for intensive single species man-
agement. The restoration program utilizes information collected through other
Navy programs including the Vegetation Condition and Trend Analysis Program
(Section 3.8.1.1), ongoing genetic studies (Section 3.4.2), and exotic weed con-
trol efforts (Section 3.7).

An important component of the restoration program is the newly developed
native plant nursery. Located near the Natural Resources Facility in Wilson Cove,
the nursery consists of an operations yard, a storage structure, a 24 X 48 ft green-
house (Photo 3-7), a shade house, and outdoor benches. All plants to be used in
habitat restoration, plant research, and landscaping projects will be grown in
this facility. Most plants will be grown from seed, but other techniques such as
stem and root cuttings will also be used. Records are kept of propagation tech-
niques and success rates. Species currently grown in the nursery are listed in
Table 3-8. Seed has been collected from a total of 47 species and is ongoing. The
nursery has facilities for seed cleaning and storage.

Photo3-7. San Clemente Island native plant nursery greenhouse . Photo courtesy of Jonathan Dunn.

Table3-8. Plant species currently grown in San Clemente Island native plant nursery.

Artemisia californica Lavatera assurgentiflora ssp. glabra
Ceanothus megacarpus ssp. megacarpus Lycium californicum

Coreopsis gigantea Prunus lyonii

Encelia californica Quercus tomentella

Hazardia cana Rhamnus pirifolia

Heteromeles arbutifolia Rhus integrifolia

Isomeris arborea

One of the primary focuses of the restoration program is restoring San Clemente
loggerhead shrike habitat. Current habitat enhancement efforts include the
clearing of exotic vegetation and the planting of native shrub species. Grazing by
non-native herbivores in the recent past has reduced the cover of native shrubs
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preferred by shrikes, and has also resulted in the invasion of exotic annual
grasses into areas formerly inhabited by bunch grasses or left bare. To improve
bare ground characteristics at shrike release sites, several methods are to be
employed including temporarily covering areas with plastic tarps and using
string cutters to remove annual grasses. Native shrub species will be grown in the
nursery and outplanted at sites with a lack of shrub cover and low habitat diver-
sity. Sites selected for outplantings in coming years are shown in Table 3-9. In
addition, treated sites will be planted with plugs of native bunch grass, primarily
purple needlegrass (Nassella pulchra).

Table3-9. Native shrub and grass species to be planted at selected sites in coming years.

Artemisia Artemisia Encelia Eriophyllum Heteromeles Malosma Nassella Prunus Rhus

Site californica nesiotica californica nevinii arbutifolia laurina pulchra lyonii integrifolia Total
Lemon Tank 100 40 50 50 35 25 225 10 40 575
Burns Canyon 75 0 30 30 20 20 210 5 20 410
Horton Canyon 75 0 30 30 20 20 0 5 20 200
Boulder South 50 0 25 25 15 15 150 0 20 300
Boulder North 50 0 25 25 15 15 150 0 20 300
Total 350 40 160 160 105 95 735 20 120 1,785

Projects currently in the planning stages for island restoration include island oak
(Quercus tomentella) reforestation, San Clemente sage sparrow habitat restora-
tion, native grassland enhancement, sensitive species preservation and propaga-
tion, and an interpretive garden. Oak reforestation will involve the propagation
and outplanting of oak seedlings to appropriate habitat. Sage sparrow habitat
enhancement will involve the decompaction and seeding of roads that are no
longer utilized and improving the cover of the maritime desert scrub commu-
nity. To restore native grasslands, exotic grasses will be reduced, possibly
through the use of controlled burns, in conjunction with the planting and seed-
ing of native species. The Navy is currently seeking to obtain a permit from
USFWS to collect seeds or propagation material from federally-listed Island plant
species to grow in the nursery, then plant on the Island, improving population
numbers. The goal of this kind of intensive management would be the eventual
delisting of the species. Lastly, a demonstration garden is to be developed adja-
cent to the nursery for the education of Island personnel.

Current Management—Restoration and Enhancement

= Native plant species are being grown at the SCI native plant nursery for use
in restoration programs.

= Seed of native plant species is being collected Island-wide for nursery propa-
gation and revegetation projects.

m San Clemente loggerhead shrike habitat restoration is being conducted
through the clearing of exotic vegetation and planting of native shrub species.

m  Genetic studies to understand the reproductive biology of the island iron-
wood and improve recruitment of this declining species have begun.

= Projects currently in the planning stages for Island restoration include island
oak reforestation, San Clemente sage sparrow habitat restoration, native
grassland enhancement, sensitive species preservation and propagation, and
an interpretive garden.
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Current Management—Landscaping and Grounds Maintenance

Current direction from CNRSW and NRO requires that all landscape plants be
grown at the on-Island nursery. Only native plants from seeds collected on the
Island are allowed for landscaping purposes. All landscape plans and plant
choices must be approved by the CNRSW botanist.

Current management complies with all federal regulations relating to invasive
species, water use efficiency, and landscaping. The President has directed that
federal agencies shall implement the following landscaping policies where cost-
effective and to the extent practicable (EO 13112 1999):

Use native plants for landscaping.
Design, use, or promote construction practices that minimize adverse effects
on the natural habitat.

m Seek to prevent pollution by among other things, reducing fertilizer and pes-
ticide use, using integrated pest management techniques, recycling green
waste, and minimizing runoff. Landscaping practices that reduce the use of
toxic chemicals provide one approach for agencies to reach reduction goals
established in EO 12856 “Federal Compliance with Right-To-Know Laws and
Pollution Prevention Requirements.”

= Implement water-efficient practices, such as the use of mulches, efficient irri-
gation systems, recycled or reclaimed water, audits to determine exact land-
scaping water-use needs, and the selecting and planting of vegetation in a
manner that conserves water and controls soil erosion. Landscaping prac-
tices, such as planting native shade trees around buildings to reduce air con-
ditioning demands, can also provide innovative measures to meet the
energy consumption reduction goal established in EO 12902, “Energy Effi-
ciency and Water Conservation at Federal Facilities.”

= Create outdoor demonstrations incorporating native plants, as well as pollu-
tion prevention and water conservation techniques, to promote awareness
of the environmental and economic benefits of implementing this directive.
Agencies are encouraged to develop other methods for sharing information
on landscaping advances with interested non-federal parties.

= Naval commanders approved these directives and issued guidelines for land-
scaping on Navy lands (DoN 1994). In keeping with these federal standards,
U.S. Navy policy requires minimizing disturbance to native habitats and
using integrated pest management practices, xeriscape landscaping, and recy-
cled water in arid environments. To the extent practical, SCI must use native,
drought-tolerant plants for landscaping and other beneficial water conserva-
tion techniques. Federal agencies are restricted in the use of exotic (non-
native) plant species in any landscape and erosion control measures, as indi-
cated by EO 11987. Care should be used in the renovation of existing land-
scape areas to ensure that non-native plants in the landscape do not have the
propensity to escape into and threaten the native plant habitat.

The current SCI vegetation map was created in the late 1970s, and includes thir-
teen categories using the Thorne classification (1976) as adapted by Sward and
Cohen (1980) based on mapping from aerial photos flown on March 11, 1977 at
15,000 ft altitude. Vegetation descriptions were based on sampling 11 study sites
twice, in the dormant and growing seasons, representing four dominant plant
communities and four physiographic habitats were sampled in 1976. Table 3-10
shows the mapping units, acreages, and percentages of the island area covered
by them. This compares to maps of Santa Cruz Island (albeit a somewhat richer
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environment for plant communities) which include 36 communities or species
combinations based on a minimum 20 percent cover criterion (Minnich 1980).
Eighteen plant communities were mapped for Santa Catalina Island. The
National Park Service (1991) has delineated 15 groupings on Santa Rosa Island,
which for comparison include: bare ground, grassland, coastal sage scrub, mixed
chaparral, Baccharis scrub, Lupine scrub, coastal bluff scrub, coastal marsh, cali-
che scrub, torrey pine woodland, coastal dune scrub, mixed woodland, island
oak woodland, pond, closed-cone pine woodland, riparian woodland, eucalyp-
tus, and cypress.

It is important to note that in the time since this vegetation map was created
there may well have been shifts in distribution of some of the mapping units. In
addition, shrub recovery in many parts of the island may also have altered the
mapping units. Discrepancy between the total number of acres presented in
Table 3-10 and the total acres presented in Section 1.4.3 are due to mapping
error. The correct acreage total of the Island is 37,200 plus 54 acres in off-shore
islands and rocks, as presented in Chapter 1.

Table3-10. Vegetation mapping units, acreages, and percentages of island area for San Clemente

Island.

Percent of
Vegetation mapping units Acres island area
Grassland 11,831 33
Maritime Desert Scrub-Lycium Phase 5,849 16
Maritime Desert Scrub-Prickly Pear Phase 7,336 20
Maritime Desert Scrub-Cholla Phase 4,941 14
Maritime Desert Scrub-Prickly Pear/Cholla 1,514 4
Maritime Sage Scrub 386
Canyon Shrub/Woodland 696 2
Coastal Salt Marsh 19 0.1
Stabilized Sand Dunes 425 1
Active Sand Dunes 224 1
Sea Bluff Succulent 45 0.1
Disturbed 2,691 7
Coastal Strand 116 0.3

3.5 Ecological Units

The vegetation mapping units currently used are generalized plant associations.
Since an important goal for managing SCI's natural resources is preservation of
the full range of ecological niches that occur, these units, by themselves, cannot
be used to fulfill this purpose. For the purposes of this Plan, landform, soils, and
vegetation maps were brought together to define new ecosystem management
units that could better address management goals. In all, fourteen unique eco-
logical units were identified (Table 3-11; Map 3-9). The map is followed by
descriptions of the baseline status of these units as derived from long-term mon-
itoring plot data from 1992-1993, the first year these plots were sampled. In each
case we attempt to describe the range of species mixes typical within the map-
ping unit. These baseline years, following several years of drought, experienced
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twice the normal rainfall on the Island. So, the annual forb component of the
community descriptions may be exceptional. For a detailed description of the
vegetation condition monitoring program, see Section 3.8.1.2.

The vegetation mapping units labeled as ‘disturbed’ in the original vegetation
mapping were re-designated with an appropriate ecological unit label where
possible. Outside of known developed areas (360 acres of buildings and other
structures), each area was assigned to the ecological unit closest to it and verified
by the 2000 aerial photo as indistinguishable from the surrounding area. All but
approximately 900 acres of the more than 2,600 acres originally labeled as ‘dis-
turbed’ was easily assigned to an ecological unit, the remaining areas requiring
some level of on-site field observation. The remaining areas are currently marked
as ‘unmapped’ and can eventually be re-designated as opportunity permits.

Table3-11. Ecological units, acreages and percentages of Island area for San Clemente Island.

% of Island
Ecological units Acres area
Canyon woodland 696.2 1.9
MDS - Boxthorn 3621.0 9.7
MDS- Boxthorn/Grassland 2188.8 5.9
MDS/Grassland complex (terrace faces and flats) 8921.4 23.9
MDS - Pyramid Cove and south-facing slopes 1611.5 4.3
Maritime Sage Scrub (MSS)- northeast escarpment 369.9 1.0
MSS/Desert scrub- canyon walls and escarpments 5858.3 15.7
Grasslands, loamy soils 5275.9 14.2
Grasslands, clay soils 5383.7 14.5
Active sand dunes 223.8 0.6
Stabilized sand dunes 412.9 1.1
Coastal strand 166.8 0.4
Coastal salt marsh 19.3 0.1
Sea bluff succulent 36.0 0.1
Developed 359.1 1.0
Unmapped 916.1 2.5

Heteromeles are frequently found on low riparian benches adjacent to and paral-
lel to the drainage. (All Island streams are ephemeral.) The Lyonothamnusgroves
tend to follow rock ledges where water accumulates and deeper soil prevails.
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Map3-9. Proposed ecological units for San Clemente Island, showing long-term monitoring locations for collecting baseline vegetation
condition and trend data (Section 3.8.1.1). (Do not reproduce or distribute without Navy permission [see Document Disclaimer]).
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Canyon Woodland Status Summary

While the canyon woodlands occupy only about two percent of the Island area,
much vegetative structure and floral and wildlife diversity are contained within
them. Vegetation within canyons is strongly affected by aspect. The hotter
aspects are scantily vegetated with Artemisia californicaand Opuntiallittoralis. The
upper canyons can be mostly grassland, with a patchwork of shrubs or trees
grouped in rock outcrops, seepy areas, or pockets of water concentration and
deeper soil.

Many southwestern canyons and most canyons on the southern half of the east
escarpment (from about Stone Station south) harbor groves of trees and shrubs.
Quercus stands tend to be on upper north canyon slopes, while the Prunus and
Prunus lyonii, Quercus tomentella, Lyonothmanus floribundus ssp. asplenifolius, Sam-
bucus mexicana, Rhus integrifolia and Heteromeles arbutifolia are the common tree
species. Other species are characteristic of canyon walls and cliffs: Gambelia spe-
ciosa, Galium catalinense ssp. catalinense, Eriophyllum nevinii, Dudleya virens and
the long, snaking, tangled arms of Bergerocactus emoryi “snake cactus.” Under-
story is variable, depending partly on canopy closure. Bromus diandrus often
dominates the more open groves, with occasional shrubs of Opuntia spp., Artemi-
sia californica, Encelia californica or Rhus integrifolia. Zauschneria californica, Lotus
dendroideus var. traskiae and Castilleja grisea are showing up more commonly in
the canyons since goats have been removed. Malacothamnus clementinus occurs
as a shrub component on several sites. The understory is also rich in many
diverse perennial herbs or subshrubs such as Stephanomeria blairii, Bowlesia
incana, Adiantum jordani, a local, red-flowered form of Mimulus aurantiacus (previ-
ously known as Diplacus parviflorus), and Phacelia floribunda.

The woodlands provide the most important structural component of habitat
and food for Island birds. They provide watershed protection. They create micro-
site diversity for several sensitive plant species.

Many groves, especially of the oak and ironwood trees, appear senescent.
Reports from all but the most recent years tell of barren soil layered with goat
droppings beneath these trees. There has been much root exposure in oak groves
as precious soil is lost and subsequent death of the trees. Browse lines are evident
everywhere. However, many ironwood trees that appeared dead are sprouting
abundantly after the successful goat removal program and abundant rains of
1992 and 1993. Most stands now have at least some understory. There are begin-
ning to be reports of seedlings: a few Quercus tomentella, Rhus, and abundant Pru-
nus lyonii. There is some thought that historically most of the eastern
escarpment was covered with trees, with a report of up to 1,000 trees on slopes
due east of Mt. Thirst (Raven, 1963 citing pers. comm. with Murbarger). Lyono-
thamnus trees have historically been reported in all eastern canyons from Mt.
Thirst south.

Soils: Soils on the escarpment and canyon slopes are mapped coarsely. They are
very shallow and weakly developed, but deeper pockets are sufficient to support
large trees. The surface soil texture is a silt loam to clay loam with some cobble or
gravel content. Steep slope has prevented significant soil development in these
areas. Where subsoil does exist, it is a cobbly clay underlain by extremely cobbly
sediments or hard volcanic rock. Deeper soils are found on the less severe slopes
or in deposition areas. Areas of exposed rock outcrop are common.

Range of Variation: Dominance varies among Quercus tomentella, Heteromeles
arbutifolia ssp. macrocarpa, Prunus ilicifolia spp. lyonii, Lyonothamnus floribundus
ssp. aspleniifolius and Rhus integrifolia.
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3.5.2 Maritime Desert
Scrub: Boxthorn
(3621.0 acres)

Sensitive Plants: Castilleja grisea, Ceanothus megacarpus ssp. insularis,
Delphinium variegatum ssp. thornei, Dendromecon harfordii ssp. rhamnoides (if

still on Island), Dudleya virens var. virens, Eriogonum giganteum var. formosum, Erio-
phyllum nevinii, Galium catalinense ssp. acrispum, Gambelia speciosa, Hazardia cana,
Heteromeles arbutifolia ssp. macrocarpa, Jepsonia malvifolia, Lithophragma maxi-
mum, Lotus dendroideus var. traskiae, Lyonothamnus floribundus ssp. aspleniifolius,
Malacothamnus clementinus, Phacelia floribunda,Quercus tomentella, Phacelia lyonii,
Rhamnus pirifolia, Scrophularia villosa, Stephanomeria blairii, Triteleia clementina.

Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike (Lanius ludovicianus mearnsi), Island night lizard (Xantusia riv-
ersiana), house finch (Carpodactus mexicanus clementis), orange-crowned warbler
(Vermivora celata sordida), Allen’s hummingbird (Selasphorus sasin sedentarius),
horned lark (Eremophila alpestris insularis), San Clemente Island fox (Urocyon lit-
toralis clementae).

Range of Species Richness based on plots: 21-79 species
Vegetation Monitoring Plots:5, 20, 33, 45, 47, 48, 56, 57, 109, 114

Potential Threats: stand-replacing, frequent, or large fires that delay re-occu-
pation by native wildlife; storm flows in excess of ability to process without root
scour; ongoing erosion; lack of reproduction / age class structure to oaks, iron-
woods.

% Cover of Top 10 Cover Species in Baseline Years 1992-1993 (10 plots)

Bromus diandrus 30.2
Prunusilicifolia lyonii 27.2
Avena barbata 10.8
Rhus integrifolia 9.5
Lyonothamnus floribundus asplenifolius 8.4
Quercus tomentella 7.2
Clayotonia perfoliata mexicana 5.3
Bromus madritensis rubens 5.1
Pholistoma racemosum 3.4
Heteromeles arbutifolia 3.2

Many recent reports of new shrub sightings represent the return of structural
integrity to the woodlands. The community trend is improving. However,
potential long-term viability of these woodland is only moderate because of the
decadent state of many woodland components and threat of decline or even
extinction of some. Some restoration efforts are needed to assure recovery.

Maritime Desert Scrub: Boxthorn Status Summary

This community occurs in a band of well-drained soils on the first few terraces of
the west shore adjoining the coast. It represents about 16 percent of total island
area. It is home to the San Clemente sage sparrow (Amphispiza belli clementae), a
federally threatened species, and habitat for other wildlife. It harbors a number
of endemic plants. The terrace flats function as depositional areas for the eroding
slopes and terrace faces above them.

Lycium californicum (a low, spiny shrub), Malacothrix foliosa, Bergerocactus emoryi,
Hemizonia clementina, Atriplex californica, A. semibaccata, Opuntia littoralis and
Amblyopappus pusillus are plentiful. On the more disturbed sites Amblyopappus

Status and Current Management of Natural Resources 3-57



3-58

San Clemente Island Integrated Natural Resources Management Plan May 2002

pusillus, Bromus madritensis ssp. rubens, Mesembryanthemum nodiflorum and M.
crystallinum predominate. The best developed sites feature a nearly complete
cover of the perennials with sometimes the endemic annual Lupinus guadalupen-
sis creating a violet and yellow show with Malacothrix foliosa, Lasthenia califor-
nica, other lupines, Trifolium palmeri, T. tridentatum and occasionally Senecio
lyonii. Interspaces between the shrubs are commonly protected by a lichen layer
and a varying cover of annual species such as Crassula connata, Filago californica
and the exotic iceplant Mesembryanthemum spp., depending on seasonal rains
and local site conditions. Commonly tangled within the shrubs themselves are
the vine-like annuals Pterostegia drymarioides and Pholistoma racemosa.

Lycium californicumis the a major structural component of the type. Its fruits pro-
vide food for wildlife including the San Clemente sage sparrow, which uses the
cactus species such as Bergerocactus emoryi for perching and nesting. The bird also
has been shown to favor the interface or edge between Lycium californicum and
Artemisia nesioticaor A. californica. Birds are required for seed dispersal of Lycium.

The Lycium, Bergerocactus (and the Opuntia cacti) and endemic Hemizonia clemen-
tina can be considered indicators of habitat structural quality for this commu-
nity. Diversity can be indexed by Lupinus guadalupensis, Aphanisma blitoides and
Senecio lyonii.

The responses to fire of the dominant species of this community are unknown.
Presumably the type is not well-adapted because of the succulent nature of
plants such as the velvet cactus, B. emoryi. There is no evidence any of the domi-
nant species is fire dependent.

Soils: On the lowest marine terraces, deeper soils, classified as the Westshore
Series, have formed. These soils have a stony silt loam surface horizon that can
extend to six inches and subsoil that extends to forty-two inches, making them
one of the more developed soils on the Island. Like many soils on the Island,
these soils have a loamy surface horizon unrelated to the profile beneath. The
subsoil is primarily clay and has thick brown argillic horizons. Westshore soils
were formed in a fine alluvium that was deposited over sandy marine sediments.

Range of Variation: Approximately twice the average cover of boxthorn
occurs on lowest-terrace soils Westshore silt loam compared to other soils under-
lying this plant community.

Sensitive Plants: Aphanisma blitoides, Bergerocactus emoryi, Dudleya virens var.
virens, Eschscholzia ramosa, Gilia nevinii, Hemizonia clementina, Hordeum inter-
cedens, Lupinus guadalupensis, Malacothrix foliosa ssp. foliosa, Trifolium palmeri.

Sensitive/Endemic Animals (actual and potential use): Island night liz-
ard (Xantusia riversiana), San Clemente sage sparrow, San Clemente house finch
(Carpodactus mexicanus clementis), horned lark (Eremophila alpestris insularis), San
Clemente Island deer mouse (Peromyscus maniculatus).

Range of Species Richness based on plots: 20-44 species

Vegetation Monitoring Plots:6, 9, 26, 55, 63, 67, 68, 69, 71, 77, 81, 84, 87,
90, 99

Potential Threats: stand-replacing, frequent, or large fires that delay re-occu-
pation by native wildlife; ground-disturbing activities.
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% Cover of Top 10 Cover Species in Baseline Years 1992-
1993 (15 plots):

Bromus madritensis rubens 24.1
Lycium californicum 21.8
Amblyopappus pusillus 18.1
Opuntia littoralis 10.7
Avena barbata 10.5
Atriplex semibaccata 9.1
Lotus argophyllus var. argenteus 9.1
Trifolium gracilentum var. palmeri 6.1
Hordeum intercedens 5.9
Pterostegia drymarioides 5.1

The shrub interspaces of this community are eroded in places where the protec-
tive lichen cover on the silty loam soils is disturbed and the subsoil exposed to
wind erosion. The lichen crust is frequently pedestalled. The cryptogams are
needed to protect the highly erodible soil from strong Island winds.

Current Management—Maritime Desert Scrub: Boxthorn

= Under the Island Night Lizard Management Area (INLMA) BO (1-6-97-F-58),
the Navy coordinates with USFWS regarding projects or training activities
proposed in Maritime Desert Scrub Lycium Phase or Maritime Desert Scrub
Prickly Pear Phase throughout the INLMA. See Section 3.6.2 for details on
this BO. Also, aBO on TARs 1, 4, and 16 in Northwest Harbor limits distur-
bance to boxthorn without compensation. Otherwise, this community is
managed through the site approval process and fire season controls on igni-
tions to prevent fires.

3.5.3 Maritime Desert Soils: On hills and terraces located farther inland are the San Clemente clays.
Scrub: These soils differ from the clay soils found closer to the west shore in that the
Boxthorn/Grassland subsurface horizons contain a significant amount of clay but no argillic hori-
(2188.8 acres) zons. The sub-soil is a dark brown and is quite deep, extending to 52 inches. San

Clemente soils were formed in alluvium resting on andesite as opposed to
marine sediments. The surface soil is a silt loam that extends to two inches. The
San Clemente clays cover a large portion of the Island and have a wide range of
characteristics. Included in the series are areas that have cobbly clay in the sub-
surface soil, small inclusions of other soils that do have clay horizons, and
severely eroded and gullied areas.

Current Management—Maritime Desert Scrub: Boxthorn/Grassland

= Under the INLMA BO (1-6-97-F-58) that addressed the creation of the
INLMA, the Navy coordinates with USFWS regarding projects or training
activities proposed in Maritime Desert Scrub Lycium Phase or Maritime
Desert Scrub Prickly Pear Phase throughout the Island. See Section 3.6.2 for
details. Otherwise, this community is managed through the site approval
process and fire season controls on ignitions to prevent fires.
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Maritime Desert Scrub: Complex Status Summary

The ecological unit Maritime Desert Scrub (MDS): Complex is a combination of
various habitat types. It occurs along the western side of the Island, spanning ter-
races as it climbs from sea level to higher elevations. It occurs in a band inland
from the boxthorn habitat, reaching its peak generally at lower elevations than
the main plateau. The flat steps of the terraces are populated by a grassland com-
munity that was heavily grazed during the epoch of feral animals on the Island.
Since the removal of feral grazers, the grasslands have been in a dynamic state.
The terrace slopes are characterized by more rocky soils than their flat counter-
parts; they are home to maritime desert scrub community. On the southern part
of the Island, this community is dominated by the cholla phase, which transi-
tions into the prickly pear phase as it moves northward up the coastline. The
northern scrub community is dominated by prickly pear.

The natural extent of cactus before grazing animals were introduced may never
be known. Sheep, cattle, and goats probably spread the cactus with heavy graz-
ing. The cactus patches acted as havens for palatable shrubs and herbaceous spe-
cies when goat grazing was at its peak.

The following description of the MDS Complex unit is presented in two main
sections, one describing conditions on the terrace faces, the other describing the
terrace flats. The first section is further sub-divided into a cholla phase and a
prickly pear phase.

MDS-Cholla Phase

This variation of the Maritime Desert Scrub type is dominated by Opuntia prolif-
era. It is most pronounced on the southern Island slopes and terraces, and grades
into dominance by Opuntia littoralis as it progresses northward. It may have
spread beyond its natural range via cactus segments clinging to goats as they
moved about, and by the artificial suppression of competing shrubs and herbs by
heavy grazing and fire. The type represents about 14 percent of the Island flora.

The clusters of Opuntia prolifera vary greatly in density and can be found in a
matrix of grassland, annual herbs, or shrubs such as Artemisia californica, Euphor-
bia misera, or Encelia californica. Other associated species are Mirabilis californica,
Rhus integrifolia, Lotus argophyllus ssp. ornithopus and Gnaphalium spp.

The shrubs associated with the type (i.e. Artemisiaand Encelia), while sparse, har-
bor insects that serve as a food source for wildlife, or are a food source themselves
(i.e. Rhus). Raven reported in 1963 an unusual Encelia californica shrub growing
to 12 ft tall in ‘Chalk CIliff Canyon’. The cactus itself is used as a perch or for nest-
ing or roosting. Cactus fruits are a seasonal source of food for birds and the Island
fox. With the exception of R. integrifolia, most of the occasional shrubs occurring
in the type are short-lived.

The occasional shrubs are the indicator species for this plant community. Diver-
sity is represented by the herbaceous matrix between the cactus patches and
depends on microsite conditions and seasonal rainfall patterns. Castilleja grisea,
Lotus argophyllus ssp. adsurgens and Sibara filifolia are sensitive species found
within this plant community.

This community can tolerate fire but is not a fire type, like its relative Diegan
coastal sage scrub. Opuntia prolifera and Euphorbia misera are presumably not
adapted to fire because of their succulent nature. Excessive fire frequency may be
detrimental. Seeds of the shrub species are self- or wind-dispersed, with the
exception of Rhus integrifolia which requires birds for dispersal.
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MDS-Prickly Pear Phase

This community, which occurs from Santa Catalina to islands off the coast of
Baja California, appears to be a southern variation of the mainland's coastal sage
scrub (Philbrick and Haller 1977). This plant association ranges from dense
clumps obscured by a matrix of tall annual grasses to, especially on the terrace
faces, dense thickets with shrub species such as Artemisia californica, Artemisia
nesiotica, and Mirabilis laevis mixed in with herbaceous plants like Pterostegia dry-
marioides, and Antirrhinum nuttallianum ssp. subsessile. The community covers
about 20 percent of the Island area, grading into grassland, Maritime Desert
Scrub: Lycium Phase, Maritime Desert Scrub: Cholla Phase and Maritime Sage
Scrub at its various extremes.

Typical species are Opuntia littoralis, Mirabilis californica, Lotus argophyllusssp.
ornithopus, Gnaphalium bicolor, and Perityle emoryi. Aphanisma blitoides, a sensi-
tive species because of loss of habitat, is sometimes found in this type as well as
that dominated by Lycium californicum. Winding in and out of the cactus pads
are Pterostegia drymarioides, Calystegia macrostegia ssp. amplissima and Pholistoma
racemosa. Occasional shrubs areBaccharis pilularis, Artemisia californica, Isocoma
menziesii and Rhus integrifolia. In some places on the Island, such as the southern
plateau, it appears thatR. integrifolia and possibly Heteromeles arbutifolia were his-
torically more abundant in this type than is currently found. Vines like Calyste-
gia macrostegia ssp. amplissima can now be seen overtaking the patches
unencumbered by grazing.

The prickly pear has been important for community structure and for sheltering
succulent species and shrub seedlings from herbivores. With the exception of R.
integrifolia, most of the occasional shrubs occurring in the type are short-lived
and considered seral in other locales. The wildlife value of Baccharis is not
known, although on rare occasions the shrike has been reported to nest in this
species. Artemisia supports insects utilized by wildlife for food. It remains to be
seen how the shrub component of this community will change over time now
that feral herbivores are removed. It may be that the prickly pear has been artifi-
cially abundant due to its tolerance of grazing and its ability to withstand fire
and benefited by the demise of its competitors with fire.

The occasional shrubs are the indicator species for this plant community. Diver-
sity is represented by the herbaceous matrix between the cactus patches and
depends on microsite conditions. It can include native grasses such as Nassella
lepida, Deschampsia danthonioides, Agrostis pallens or Bromus carinatus, or herba-
ceous annuals such as Gilia nevinii, Layia platyglossa, Lupinusguadalupensis, and
Microseris douglasii.

The type is capable of sustaining itself without fire. The shrub species are wind-
pollinated and self-dispersed except for Rhus integrifoliawhich requires birds for
seed dispersal. R. integrifolia resprouts after fire but not vigorously, so excessive
fire frequency may be detrimental to it.

Soils. As slope increases on the west coast, soils become less deep. The Eel Cove
soils have a shallow surface horizon, with an average depth of four inches and
subsurface soil that extends to about thirty- three inches. The texture of the sur-
face soil is a stony silt loam, similar to the soils found closer to the shore. Subsur-
face soils have clay horizons and are a deep reddish brown in color. Similar to the
Westshore soils, these soils formed in mixed alluvium resting sandy marine sed-
iments. Eelcove soils are found in steep areas but do not extend down into the
canyons. In very steep areas, such as on the sides of canyons, subsoil may not be
present. Some areas can be as shallow as two inches in the surface horizon, and
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3.5.4.2 Terrace Flats-
Grassland Phase

3-62

San Clemente Island Integrated Natural Resources Management Plan May 2002

contain clay in the subsurface horizon but no clay horizons and overlay andesite
as opposed to a marine deposit. At the northern end of this soils’ range, there are
areas of severe erosion.

Range of Variation: Most southern Island areas are dominated by cholla
rather than prickly pear.

Sensitive Plants: Aphanisma blitoides, Artemisia nesiotica, Castilleja grisea, Cros-
sosoma californicum, Dendromecon harfordii ssp. rhamnoides (if still on Island),
Dudleya virens var. virens, Eschscholzia ramosa, Gilia nevinii, Hazardia cana, Heter-
omeles arbutifolia ssp. macrocarpa, Lotus argophyllus var. adsurgens, Lupinus guada-
lupensis, Malacothamnus clementinus, Stephanomeria blairii.

Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike, Island night lizard, house finch, horned lark, San Clemente
Island deer mouse, San Clemente Island fox.

Range of Species Richness based on plots: 18-64 species
Vegetation Monitoring Plots: 12, 13, 14, 29, 44, 79, 80, 88, 102

Potential Threats: stand-replacing, frequent, or large fires that delay re-occu-
pation by native wildlife.

% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (9 plots)

Opuntia littoralis 16.0
Bromus madritensis rubens 15.6
Avena barbata 11.6
Vulpia myuros 11.6
Nassella pulchra 10.1
Amblyopappus pusillus 8.1
Lycium californicum 6.4
Bromus hordeaceus 5.4
Nassella lepida 5.4
Pterostegia drymarioides 4.0

This community is in a dynamic state on SCI. The removal of feral grazers and
abundant rainfall in 1999 and 2000 has released many previously suppressed
species that had been sheltered by the prickly pear. Species composition shifts
are expected and should be monitored. Overall, the type is expected to have
high long-term viability with some changes in relative cover of indicator species.

Current Management—Maritime Desert Scrub: Complex

= Under the INLMA BO (1-6-97-F-58) that addressed the creation of the
INLMA, the Navy coordinates with USFWS regarding projects or training
activities proposed in Maritime Desert Scrub Lycium Phase or Maritime
Desert Scrub Prickly Pear Phase.

This community occurs on the terrace flats and contains varying amounts of
grasses and cacti. It intergrades with the Terrace Face variety of the MDS Complex.

Range of Variation: presence of cholla, prickly pear, boxthorn or other shrub
in a matrix of mostly exotic annual grasses.
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Sensitive Plants: Hemizonia clementina, Hordeum intercedens, Lavatera assurgen-
tiflora ssp. glabra?, Trifolium palmeri.

Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike, Island night lizard, horned lark, San Clemente Island deer
mouse, San Clemente Island fox.

Range of Species Richness based on plots: 14-48 species

Vegetation Monitoring Plots: 16, 19, 22, 27, 39, 49, 50, 51, 54, 59, 60, 64?,
66, 70, 73, 75, 76, 78, 89, 91, 92, 93, 97, 98, 106, 113 (like high plateau clay?)
Potential Threats: erosion; excessively frequent, stand-replacing, or large
fires to allow shrub regrowth?

% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (26 plots)

Avena barbata 18.6

Bromus madritensis rubens 17.5

Amblyopappus pusillus 14.8

Bromus hordeaceus 10.6

Vulpia myuros 8.5

Avena fatua 7.7

Lycium californicum 6.0

Atriplex semibaccata 4.7

Nassella pulchra 4.5

Opuntia littoralis 4.4
3.5.5 Maritime Desert This community occurs almost solely in the Pyramid Cove area, with a few scat-
Scrub: Pyramid Cove and tered pockets elsewhere (approximately 4% of Island acreage). Areas designated
Other South Slopes as MDS-Pyramid Cove are unmap_ped for_both spi_ls and vegetation, iF is identi-
(1611.5 acres) fied separately here due to the unique soil conditions and plant species assem-

blages seen there. There are also many rare plant species that occur in these areas,
some of which represent a large percentage of the Island populations.

Range of Variation: Some sites have substantial Encelia californica or Euphor-
bia misera. Primary grass is Bromus madritensis rubens.

Sensitive Plants: Calandrinia maritima, Crossosoma californicum, possible habi-
tat of Disanthelium californicum? (believed extinct), Dudleya virens var. virens,
Euphorbia misera, Lepidium virginicum var. robinsonii, Lotus argophyllus var. adsur-
gens, Phacelia floribunda, Sibara filifolia.

Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike, Island night lizard, San Clemente Island fox.

Range of Species Richness based on plots: 43-44 species
Vegetation Monitoring Plots: 3, 46

Potential Threats: excessively frequent or large fires that delay re-occupation
by native wildlife.
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3.5.6 Maritime Sage Scrub
(6228.2 acres)

B There are several ways that com-
munities with high cover of A.cali-
fornica or A.nesioticaoccur on the
Island. These are lumped as Mari-
time Sage Scrub. There is some
thought that Maritime Sage Scrub
on SCI may at one time have
included harder chaparral compo-
nents that now are isolated indi-
viduals about the Island. These
include Heteromeles arbutifolia,
Ceanothus megacarpus, Adenos-
toma fasciculatum, Crossosoma
californicum, Dendromecon harfor-
dii ssp. rhamnoides, and Malosma
laurina. The vector for seed dis-
persal of these hard chaparral spe-
cies is birds, so their occurrence
may be due simply to random vis-
its from birds, for example, from
Santa Catalina Island.
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% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (2 plots)

Bromus madritensis rubens 16.0
Malacothrix foliosa 15.5
Lotus argophyllus var. argenteus 8.5
Encelia californica 7.5
Atriplex semibaccata 7.0
Lasthenia californica 7.0
Opuntia littoralis 6.5
Opuntia prolifera 6.0
Avena barbata 4.5
Amblyopappus pusillus 3.5

Current Management—Maritime Desert Scrub: Pyramid Cove and Other South
Slopes

= Under the INLMA BO (1-6-97-F-58) that addressed the creation of the
INLMA, the Navy coordinates with USFWS regarding projects or training
activities proposed in Maritime Desert Scrub Lycium Phase or Maritime
Desert Scrub Prickly Pear Phase.

Maritime Sage Scrub Status Summary

There are several ways that Artemisia californica and A. nesiotica present them-
selves in the plant communities of San Clemente Island. The first is the dense
scrub type most commonly found on precipitous northeastern escarpments on
the Island, thought to be in aremnant condition on SCI by some botanists. There
is some thought that this may at one time have included harder chaparral com-
ponents that now are isolated individuals about the Island. These include Heter-
omeles arbutifolia, Ceanothus megacarpus, Adenostoma fasciculatum, Crossosoma
californicum, Dendromecon rigida ssp. rhamnoides, and Malosma laurina (Beau-
champ and Radtke 1989). Adenostoma fasciculatum (chamise), in contrast, is
wind disseminated and just as scarce on SCI. However, the presumed-extinct SCI
Bewick’s wren subspecies reportedly favored a chaparral community (S. Viss-
man, USFWS, pers. comm. 2001) which suggests the community may have been
more widespread on the Island.

The second sagebrush association on the Island occurs on the hot, dry aspects of
canyon slopes. Artemisia californica now dominates these sites along with Opun-
tia littoralis, whereas only 12 years ago Resnick (1988) reported the sagebrush to
be “uncommon” and isolated in the centers of prickly pear patches. In 1950
Dunkle reported the coastal sagebrush community, characterized by Artemisia
californica, as occurring in only small areas of the southern third of the Island.

The third occurrence of A. californica is in clumps on west shore and southern
terrace escarpments. On the north end of the Island these areas are similar to the
acres of scrub on the northeast escarpment but with more prickly pear. Further
south the abundance of Encelia californica increases.

Important structural components are Artemisia californica, Artemisia nesiotica,
Rhus integrifolia, Encelia californica, Lycium californicum, Mirabilis laevis, Opuntia
littoralis, Eriophyllum nevinii and Eriogonum giganteum var . formosum. The type as
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it occurs on terrace escarpments is characterized by nearly continuous shrub
cover. The understory contains plentiful herbaceous perennials, except in the
case of the Artemisia-Opuntia patches on southern-exposure canyon slopes.

A. californica, A. nesioticaand other woody perennials are the indicator species
for this type. The northeast escarpment and some westshore terrace faces
include the endangered shrubLotus dendroides var.traskiae. Additional indicators
of diversity are Aphanisma blitoides, Eschscholzia ramosa, Stylomecon heterophylla,
and Gilia nevinii.

Shrub cover needs to be maintained because of slope steepness and an erosion
hazard. The animal vectors of seed dispersal for the hard chaparral components
require protection. If it is true that the type once contained many more hard
chaparral components, then these need to be reintroduced or the connectivity
with existing specimens restored.

Range of Variation: Dominance shifts from Artemisia californica to Encelia cal-
ifornica on hotter slopes of south Island. Northern Island sites tend to have Arte-
misia nesiotica.

Sensitive Plants: Aphanisma blitoides, Artemisia nesiotica, Eriogonum giganteum
var. formosum, Lotus dendroideus ssp. traskiae, Bergerocactus emoryi, Castilleja
grisea, Eriophyllum nevinii, Galium catalinense ssp. acrispum, Hazardia cana, Mala-
cothamnus clementinus, Stephanomeria blairii.

Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike, Island night lizard, San Clemente Island fox.

Range of Species Richness based on plots: 37-52 species
Vegetation Monitoring Plots: 17, 21?, 28, 31?, 34, 35, 38, 43, 96, 108?

Potential Threats: stand-replacing, frequent, or large fires that delay re-occu-
pation by native wildlife.

% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (10 plots)

Vulpia myuros 13.1
Bromus madritensis rubens 10.8
Avena barbata 10.5
Opunita littoralis 8.2
Nassella pulchra 7.7
Calystegia macrostegia 4.5
Lycium californicum 3.7
Crassula connata 3.5
Artemisia nesiotica 3.0
Bromus hordeaceus 3.0

This community is in a dynamic state. It seems to be playing an important role
in the return of plant community structure to the Island. It currently covers
approximately 17% of the Island. The removal of feral grazers and abundant
rainfall in the last two years have allowed many previously suppressed species to
occur. Species composition shifts, especially on sites other than the northeast
escarpment which appears more stable, are expected and should be monitored.
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3.5.7 Grasslands

m On the high plateau above about
240 m elevation a Nassella pulchra
grassland thrives on shallow,
loamy soils. The community con-
tains several sensitive and at least
one endangered species.

m Portions of the grasslands, such as
areas near the brows of canyons,
are in a state of transition as they
experience the establishment of
shrub seedlings emerging from
the canyons onto the plateau.

3.5.7.1 Loamy Grassland
(5275.9 acres)
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About one-third of the Island, 10,660 acres, is covered by grasslands. The high-
elevation plateau supports a grassland dominated by native perennial grasses
with annual forbs in the interspaces. Mid- and low- elevation grasslands tend to
be less diverse and dominated by introduced annual grasses, but this is not to say
that stands of Nassella pulchra are not found in this area.

On the topographic map, the high plateau begins above about 790 ft elevation
and a Nassella pulchra grassland thrives on shallow, loamy soils. On deeper soils
with higher clay content the annual grasses such as Avena barbata and Vulpia
myuros fill the commonly lichen-covered interspaces, while on shallow sites a
colorful array of annual herbs are characteristic: Crassula connata, Lasthenia cali-
fornica, Cryptantha intermedia and Microseris lindleyi. Special inhabitants of the
high plateau grasslands are the Island endemics Delphinium variegatum ssp. kink-
iense (listed as endangered) and Brodiaea kinkiense (“Kinki” is thought to be the
Indian name for the Island). Calystegia macrostegia ssp. amplissimais common
among rocks, emerging from occasional prickly pear patches and on the sides of
gullies. Baccharis pilularis is increasing its presence in the mid- to high-plateau
areas. Hemizonia clementiais also scattered about the grassland. On mid-eleva-
tion sites the grasslands become increasingly dominated byAvena barbata, Avena
fatua and Hemizonia fasciculata. In shady understory patches, the dominant
grass is Bromus diandrus.

Nassella pulchra is the most important native grass on the Island. Important
diversity indicators are Delphinium variegatum ssp. kinkiense, Delphinium variega-
tum ssp. thornei, Microseris douglasii, Gilia nevinii, Jepsonia malvifolia on mesic
sites, Lupinus guadalupensis and Linanthus pygmaeus.

Occasional fire or other disturbance may enhance Nassella grasslands over intro-
duced annual grasses. Soil erosion is a threat. Protection is needed from invasion
by exotics such as Oryzopsis miliaceathat arrive along the main road corridor that
cuts through the plateau grasslands.

The open grasslands provide corridors for fox movement and some foraging for
wildlife species such as birds and lizards. The probability of long-term viability
for the grasslands is high, although it is unclear how much of the Island was orig-
inally grassland compared to its current distribution. Portions of the grasslands,
such as areas near the brows of canyons, are in a state of transition as they expe-
rience the establishment of shrub seedlings emerging from the canyons onto the
plateau. This needs to be monitored.

Soils: Soils found towards the southern end of this landform differ from the
majority of soils on the Island in that they formed directly from the parent mate-
rial, volcanic andesite or dacite. These soils are relatively shallow, with silty loam
surface soil that extends to about four inches. Surface texture becomes more
stony towards the southern end of this landform. The underlaying soil is a red-
dish brown with thick argillic horizons, and can vary in depth from 4-37 in. Soil
depth becomes more shallow towards the southern end of the landform, subsoil
depth decreases to about 14 inches towards the southern range of the Thirst soils.

Range of Variation: Openness and presence of exotic annual grasses is
affected by fire regime and depth of soil.

Sensitive Plants: Brodiaea kinkiensis, Delphinium variegatumssp. kinkiense, Del-
phinium variegatum ssp. thornei, Gilia nevinii, Hordeum intercedens, Linanthus pyg-
maeus ssp. pygmaeus, Microseris douglasii ssp. platycarpha, Trifolium palmeri.
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Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike, Island night lizard, horned lark, San Clemente Island deer
mouse, San Clemente Island fox.

Range of Species Richness based on plots: 22-49 species

Vegetation Monitoring Plots: 1, 4, 10, 11, 15, 23, 25, 367, 40, 65, 74, 85, 95,
101, 104, 105, 107, 110, 117.

Potential Threats: erosion, exotics.

% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (19 plots)

Avena barbata 31.3

Vulpia myuros 29.3

Nassella pulchra 24.1

Bromus hordeaceus 8.5

Crassula connata 7.8

Bromus madritensis rubens 7.6

Lasthenia californica 4.6

Erodium moschatum 3.7

Trifolim gracilentum 3.1

Lotus argophyllus var. argenteus 3.1
3.5.7.2 Clay Grassland Soils: Chinapoint, Eelpoint, Lostpoint, Notspier, and Usterts are all series found
(5383.7 acres) on this landform. Soils found towards the north end of the High Plateau Grassland

and also in some southern areas, have a high clay content but no clay horizons.
Surface soils are loams or silt loams with some cobbles and stones approximately
three inches deep. Subsurface soils are dark brown and extend to between thirty-
six and fifty inches. These soils were formed in mixed alluvium and rest on either
andesite/dacite or weakly consolidated sandy marine sediments.

Range of Variation: none identified

Sensitive Plants: Brodiaea kinkiensis, Delphinium variegatum ssp. kinkiense, Hor-
deum intercedens, Jepsonia malvifolia, Microseris douglasiissp. platycarpha, Trifolium
palmeri.

Sensitive/Endemic Animals (actual and potential use): San Clemente
loggerhead shrike, Island night lizard, horned lark, San Clemente Island deer
mouse, San Clemente Island fox.

Range of Species Richness based on plots: 24-56 species
Vegetation Monitoring Plots: 7, 18, 24, 61, 94, 100.
Potential Threats: erosion, exotics, Baccharis invasion?
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3.5.8 Sand Dunes

3.5.8.1 Active Sand Dunes
(223.8 acres)
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% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (6 plots)

Vulpia myuros 28.3
Avena barbata 27.8
Avena fatua 14.8
Nassella pulchra 14.8
Lasthenia californica 10.8
Bromus diandrus 8.7
Bromus hordeaceus 6.3
Atriplex semibaccata 6.2
Trifolium gracilentum var. palmeri 5.5
Spergularia macrotheca 5.0

Dunes are best developed on the Island's northwest shore but are scattered else-
where. About 650 acres or two percent of the Island flora is occupied by active or sta-
bilized dunes. However, the sensitivity and importance of the dune community
belies its small area. The dunes harbor several sensitive species that are restricted to
their sandy substrate. Numerous archaeological sites occur in the dunes.

The dunes on San Clemente are currently threatened by the invasive exotic Car-
pobrotus edulis. Off-road damage has been adequately controlled; however,
severe erosion of dune roads is a threat to habitat stability, both in the dunes
north of the airfield and those on the northwest shore.

Active Sand Dune Status Summary

The active areas of the dunes typically support Ambrosia chamissonis ssp. chamis-
sonis, Astragalus miguelensis, Camissonia micrantha, Camissonia guadalupensis ssp.
clementina, Abronia umbellata and Abronia maritima. Carpobrotus edulis is a weedy
exotic pest invading most of the northern dune sites. Bermuda grass (Cynodon
dactylon) is also becoming problematic. They comprise less than one percent of
the Island’s acreage.

Astragalus miguelensis and Ambrosia chamissonis var. bipinnatisecta are representa-
tive of this community. Camissonia guadalupensis ssp. clementina and Cryptantha
traskiae occur in pockets and add diversity.

Soils: Sand dunes are found on the north and south ends of the Island in sloping
and hilly areas. Younger dunes are recently stabilized or still active (Muhs 1980).
The majority of dunes on the Island have become increasingly vegetated over the
past few decades. Younger dune soils consist of very deep calcerous sand and have
minimal profile development. In some areas, sands are cross-stratified and have
large hardened discontinuous caliche layers in the form of sheets or chunks.

Range of Variation: some sites much more stable than others.
Sensitive Plants: Astragalus miguelensis, Camissonia guadalupensis.

Sensitive/Endemic Animals (actual and potential use): San Clemente
Island fox, Channel Islands dune beetle, San Clemente Coenonycha beetle.

Range of Species Richness based on plots: 11-21 species
Vegetation Monitoring Plots: 32, 41, 83, 82
Potential Threats: exotics
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% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (2 plots)

Ambrosia chamissonis var. bipinnatisecta 19.3
Astragalus miguelensis 8.0
Atriplex leucophylla 3.3
Mesembryanthemum crystallinum 3.0
Bromus diandrus 2.7
Carpobrotus edulis 2.7
Camissonia guadalupensis clementina 0.7
Lycium californicum 0.3
Salsola australis 0.3

Current Management—Active Sand Dune
Dunes are off-limits to vehicle and foot traffic.

3.5.8.2 Stabilized Sand Dune Stabilized Sand Dune Status Summary

(412.9 acres) On more stabilized sites, dunes usually from the Pleistocene era, a number of

species add to the floral diversity. Rhus integrifolia and Baccharis pilularis are
prominent. Distichlis spicata is common on the southern dunes, while Amblyopa-
ppus pusillus, Mesembryanthemum nodiflorum and Mesembryanthemum crystalli-
num are widespread. The endemics Astragalus nevinii, Cryptantha traskiae,
Camissonia guadalupensis ssp. clementina, and Eschscholzia ramosa can also be
found. A stand of Lavatera assurgentiflora has been planted on the stabilized
dunes and survives well. The stabilized sand dunes comprise approximately one
percent of the Island’s total acreage.

Structure and diversity are added to the dunes as they become more stabilized,
generally as they progress inland away from the shore. With the exception of
Lavatera, the rare species while restricted to the dunes are generally abundant
within the type. A few shrubs begin to enter the ecosystem at the edges of the
dunes: Lycium californicum, Opuntia littoralis, Rhus integrifolia, and Baccharis pilu-
laris. These add structure and corresponding wildlife benefits.

Plants of the southern foredunes may require insect pollination (Astragalusspp.)
and sometimes symbiotic bacterial and fungal associations. They require protection
from invasion by exotics, from road erosion and from off-road vehicle damage.
Soils: Older dunes have long been stabilized and are very well developed. They
have thick red argillic horizons, some carbonate cementing, and are in the soil
order Alfisol.

Range of Variation: dominance of exotics

Sensitive Plants: Astragalus nevinii, Camissonia guadalupensis, Cryptantha
traskiae, Lavatera assurgentiflora ssp. glabra, Malacothrix foliosassp. foliosa.

Sensitive/Endemic Animals (actual and potential use): SCI fox.
Range of Species Richness based on plots: 18-36 species

Plots: 2,53

Potential Threats: exotics
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% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (2 plots)

Erodium cicutarium 7.7
Astragalus miguelensis 5.7
Amblyopappus pusillus 4.3
Ambrosia chamissonis var. bipinnatisecta 4.0
Abronia umbellata 3.3
Bromus madritensis rubens 3.3
Carpobrotus edulis 2.3
Camissonia guadalupensis clementina 2.0
Abronia maritima 1.7
Melilotus indicus 1.7

Current Management—Stabilized Sand Dune
Dunes are off-limits to vehicle and foot traffic.

3.5.9 Coastal Salt Marsh Coastal Salt Marsh Status Summary

(19.3 acres) Two salt marshes occur at the mouths of Horse Beach and Chinetti canyons in

the SHOBA impact area. Another type of saline habitat occurs behind rock berms
along the western shore. These marshes occupy less than one percent of the
Island area.

Typical are Suaeda taxifolia, Frankenia grandiflora, Distichlis spicata, Atriplex spp.,
Abronia umbellata, Isocoma menziesii, limited Salicornia subterminalis, Spergularia
macrotheca and Cakile maritima. The composition of this plant association tends
to grade into that of the dunes or of Maritime Desert Scrub: Lycium phase, and is
more diverse at this interface. Shrub structure is contributed by Suaeda taxifolia,
Isocoma menziesii and Frankenia grandiflora. Salicornia and other low-growing
species form dense mats close to the ground. Suaeda taxifolia is representative of
the type. Indicators of diversity include Eschscholzia ramosa.

Sensitive Plants: None.

Sensitive/Endemic Animals (actual and potential use): SCI fox
Range of Species Richness based on plots: 28-29 species

Plots: 58, 72, Plot 30 (rock berm salt marsh)

Potential Threats: None
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% Cover of Top 10 Cover Species in Baseline Years
1992-1993 (2 plots)

Distichlis spicata 28.5
Bromus madritensis rubens 215
Suaeda taxifolia 20.5
Mesembryanthemum nodiflorum 14.0
Avena barbata 11.0
Bromus diandrus 9.5
Atriplex semibaccata 4.5
Sonchus oleraceus 4.5
Lycium californicum 4.0
Encelia californica 2.5
Medicago polymorpha 2.5
Vulpia myuros 2.5

Good water quality and protection from excessive sedimentation from upslope
sources are needed to protect these areas.

3.5.10 SeaBluff Succulent  Sea Bluff Succulent Status Summary
(36.0 acres)

Little is known about this community’s distribution, extent, and importance on
the Island. Eriophyllum nevinii is the most abundant and showy representative of
the sea bluff succulent type on the Island. It can form a monotypic plant associ-
ation in the salt spray. Eriogonum giganteum var. formosum and Eriogonum grande
add diversity to the type, with Calystegia macrostegia ssp. amplissinaand an occa-
sional remnant Castilleja grisea. E. nevinii creates habitat for birds and other wild-
life in the intertidal zone.

Sensitive Plants: Lomatium insulare (not seen in recent years), Calandrinia mar-
itima, Castilleja grisea, Dudleya virens var. virens, Eriophyllum nevinii.

Sensitive/Endemic Animals (actual and potential use): SCI fox.
Potential threats: None.

3.5.11 Sea Stacks Sea stacks are off-shore rock outcrops that are important habitat for many spe-
cies of plants and wildlife. Numerous species of birds including California brown
pelicans (Pelecanus occidentalis californicus) and double-crested cormorants (Pha-
lacrocorax auritus) use the outcrops to forage from, and other species may nest on
the larger rocks. Underwater, the outcrops contain the same intertidal and sub-
tidal communities described below.

California hydrocoral (Stylaster californica) is not a true coral, but rather a mem-
ber of Class Hydrozoa that inhabits certain of the sea stacks at SCI. It forms
branching colonies up to 30 cm high and 60 cm wide and can be found in a vari-
ety of colors ranging from pink to dark blue. The growth rate is slow, requiring
over 20 years to grow to 30 cm. In general, hard corals such as this are rare in the
colder temperate waters. This species can be found, however, in the clear water
on the “backside” of San Clemente and Catalina Islands. Its rarity makes it much
sought after by recreational scuba divers who can look, but not touch asitisa
protected species. Elevated sea temperatures during El Nifio events can cause sig-
nificant decline of hydrocorals.
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3.5.12 Intertidal
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The intertidal zone at Wilson Cove is that part of the sea floor that lies between
the highest high tides and the lowest low tides (+2.05 m to 0.49 m MLLW). Itis
unique among marine environments in that its inhabitants are regularly
exposed to air and must have some way to adapt to extremes of temperature and
desiccation, as well as salinity stress, mechanical wash and backwash of waves.
Due to the recent geologic activity of the area, the substrate of most Pacific coast
intertidal communities is hard rock.

Most intertidal organisms are unable to burrow into the rock to escape the stress
of their continually changing environment. Non-sessile animals, those not
attached to the rock, are able to run and hide when the tide goes out, or they live
in moist areas all the time, i.e. shady areas. Others, like mussels, have a protective
covering that they can close to hold in water. Still others, like some chitons and
seaweeds, can tolerate significant water loss, recovering quickly when the tide
returns.

For those animals that are able to adapt to all of the stresses of this community,
the rocky intertidal can be a good place to live. The nutrient-rich, shallow water
allows for high primary production of plants. The abundance of plants and the
high concentration of plankton, seaweed and detritus brought in by the waves
provides a rich food supply for intertidal residents. In fact, space, not food, is the
limiting factor for populations in this zone. Nearly all the space along the rocky
coast is occupied and when space does open up it is quickly colonized. Some
plants and animals will even attach themselves to other plants or animals, when
there is no rock available.

The complex interaction of physical and biological factors in this community

result in vertical zonation of intertidal species. A species is generally not found
throughout the intertidal, but only within a particular zone, a certain distance
from tide lines. The upper limit of a species zone is determined by physical fac-
tors, while the lower limit is determined by biological factors, like competition
and predation.

Upper Intertidal. The organisms in this highest zone are most exposed to the
air, staying wet mainly by wave splash. The dominant plants are lichens and
cyanobacteria. Large numbers of periwinkle graze on the algae and they are the
most abundant animal. Few marine predators occupy this area, but it is visited
by more land animals, such as shorebirds, rats, and people.

Middle Intertidal. This zone is covered and uncovered by the tides on a regu-
lar basis. The upper part of this zone is dominated by barnacles that will extend
as far up as they can before drying out. Their lower limit is determined by com-
petition from other barnacles and mussels and by predation from whelks. Below
the barnacles, mussels are the dominant organisms, smothering or crowding out
other organisms. Their lower limit is set by sea stars that come in with the tide to
prey on mussels. In addition, the sea stars eat whelks, thus benefitting the barna-
cles. Sea stars are known as keystone predators, because of their importance in
removing dominant mussels and thus making space available for other species.

Lower Intertidal. Thiszone is submerged most of the time. Plants that cannot
tolerate dessication grow profusely here. The lower intertidal is dominated by
seaweeds, including red, green and brown algae. Sea urchins, sea anemones,
polychaetes, and snails are among the many small animals that live among the
seaweeds. Most intertidal fishes live in this zone and include gobies, clingfishes,
pricklebacks, and sculpins.
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3.5.13 Nearshore Shallow
Subtidal

Soft-bottom communities. Occasionally along the Pacific coast, soft-bottom
intertidal communities occur where sediment has accumulated over the rocks.
The sediment is constantly shifting in response to the waves and currents. There-
fore, few plants and animals can attach themselves to the substrate, as they did
in the rocky communities. Most of the animals burrow into the substrate, and
seagrasses, with their more extensive system of roots and underground stems,
can establish themselves in sheltered areas. The challenges of soft-bottom inter-
tidal life are different than those of hard-bottom. Soft bottoms stay wet after the
tide goes out, so desiccation is not as much of a problem. However, the decay of
organic matter and the respiration of burrowing fauna uses up oxygen. There-
fore, the animals living beneath the sediment surface must adapt to depleted
oxygen levels. Zonation, while not as obvious, does exist on the sandy beaches,
where upper slopes are drier than the lower. In muddy areas, however, the fine
sediments retain water and zonation is absent.

Current Management—Intertidal
Unvegetated Intertidal and Subtidal Areas

For intertidal habitat other than salt marsh, unvegetated shallows, and deep sub-
tidal habitats in the USACOE jurisdiction (below higher high water), compliance
with EPA Section 404(b)(1) Guidelines is essentially evaluated qualitatively and
involves exercise of the judgment of the USACOE in each permit application.
The USACOE is required to deny the permit if the findings show that the pro-
posed discharge, even with mitigation, would result in “significant degrada-
tion,” to include consideration of effect of the fill on the water bottom, water
flow and circulation, turbidity, the aquatic ecosystem and organisms, contami-
nation of the water, and downstream resources (40 CFR 230.10[c]). The Guide-
lines apply an additional burden of proof requirement covering special aquatic
sites such as salt marsh, mudflats, and eelgrass beds—to demonstrate that no
practicable alternatives exist that will meet the project purpose (40 CFR
230.10[a]).

Within the restrictions of EPA Section 404(b)(1) Guidelines, the USACOE will
grant a permit unless the permit is determined to be contrary to public interest.
To determine effect on public interest, the USACOE is required to balance the
benefits expected against the foreseeable detriments of the proposed project. The
factors considered in this review are conservation, economics, aesthetics, envi-
ronmental quality, historic values, fish and wildlife values, flood control, land
use, navigation, recreation, water supply and quality, energy needs, safety, food
production, and the general public and private need and welfare (33 CFR 320.4).

Under authority of the CCA and the federal CZMA, the CCC has jurisdiction
over permits for development in the coastal zone within wetlands, tidelands,
submerged lands (below mean low tide), beaches, estuaries, riparian habitat,
streams and public trust lands. The definition of wetlands used by the CCC dif-
fers from that of the ACOE in that it includes nonvegetated areas such as mud-
flats and an additional 100 ft (30 m) wide terrestrial buffer measured from the
upland edge of the wetland.

Vegetated
Map 3-10 shows the substrate types and locations of seagrasses and kelp around SCI.
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Seagrasses (Surfgrass and Eelgrass)

The shallow subtidal vegetated zone occurs at-10 m MLLW to approximately -20
m MLLW. Occasionally in sheltered, shallow coves seagrasses carpet the ocean
floor. Eelgrass is widely distributed in temperate and cold waters of the Pacific. It
is sometimes exposed at low tide and also has been found as deep as 30 m. Sea-
grasses can grow into thick luxuriant beds. In fact, they rank among the most
productive communities in the ocean. Their roots and stems help stabilized the
soft bottoms. Their leaves reduce wave action and currents. This reduces turbu-
lence, causing greater and finer sediment deposition, thus affecting colonization
by other organisms. While primary production is much greater in this commu-
nity, few animals eat seagrasses. It is used primarily as a nursery for many fishes
which attach eggs to leaves and consume invertebrates living in the beds. Many
animals feed on the large amounts of detritus produced by decomposition of sea-
grass. These include some polychaetes, clams and sea cucumbers. The dense sea-
grasses also offer shelter to many animals that do not feed on vegetation or
detritus.

Eelgrass policy is found in the Southern California Eelgrass Mitigation Policy,
firstapproved in 1991by NMFS, USFWS and CDFG, (Appendix F) and last revised
in 1999. The Policy is endorsed by the USACOE and the CCC, and the USACOE
uses it as regional guidance to conserve eelgrass under Clean Water Act Section
404 projects. The policy has helped standardize the resource agencies’ response
to projects such as dredging, pile-driving, in-water military training and opera-
tions, and research and development work. Also, under California state code
(CCR Title 14, Sec. 165-165.5) no eelgrass or surfgrass may be cut or disturbed.

Eelgrass is reported incidentally from Wilson Cove (M. Perdue, US Navy, pers.
comm.). Dr. Jack Engle, Marine Science Institute, University of California-Santa
Barbara, has conducted periodic subtidal and intertidal surveys at San Clemente
Island since the 1980s. He notes relatively deep eelgrass beds at depths of up to
about 20 meters off SCI’s eastern escarpment between about White Rock and
Bryce Canyon (Map 3-10) (J. Engle, UC Santa Barbara, pers. comm.).

Kelp Beds

Hard bottom portions of the continental shelf are usually just submerged exten-
sions of rocky shores. These communities are generally rich and productive;
their most obvious feature is the abundance of seaweeds. Unlike seagrasses,
which have true roots and can absorb nutrients from the sediments, seaweeds
must depend on nutrients dissolved in the water. One of the main problems for
seaweeds in this environment is finding a place to attach. There is intense com-
petition for living space on the rocks. Seaweeds must compete for space not only
with each other, but also with a variety of sessile animals such as sponges,
hydroids, sea anemones, soft corals, bryozoans, some polychaetes, barnacles and
sea squirts. Different seaweeds are adapted to different temperature, light, and
grazing regimes. They also vary in their life history strategies. Some species grow
fast but only for a short time, while others grow more slowly and live longer.

Unlike seagrasses, seaweeds are also subject to a greater number of grazers. Per-
haps the most important herbivore in this community are sea urchins. Chitons,
sea hares, limpets, and abalones are also important grazers. As in soft-bottom
communities, grazers and their predators have a strong influence on composition
as they remove residents from the rocks and open space for other organismes.

Kelp forests throughout the Southern California Bight differ in structure, with
the physical settings around the southern Channel Islands being more variable
than those along the mainland. The steepness of the bottom profile around
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Santa Catalina Island restricts kelp forests to a narrow band adjacent to shore.
Other islands have broader and more shallow rocky extensions and thus wider
kelp beds. The structure of kelp forests between and around the islands can also
depend on their exposure to oceanic swells, with the more protected waters pro-
viding for larger and more stable forests.

Extensive stands of kelp occur along the coastline of San Clemente Island.
Attached to the rocky bottom by a large holdfast, “kelp forests” extend their
fronds to the surface where they form a thick mat. Kelp forests form a multi-sto-
ried, complex environment, not unlike that of a rainforest. A dense floating can-
opy of giant kelp, Macrocystis, develops where the water is deep enough to reduce
wave action, but shallow enough for light to reach the bottom. Under this can-
opy there may be as many as four layers of kelp including: 1)smaller erect kelps,
2) prostrate, low-growing kelps, 3) bottom-dwelling species, and 4) calcified
forms such as Lithophyllum and Lithothamnion.

SCl is also home to unusual forms of elk kelp (Pelagophycus porra) that establish in
relatively deep water between 20-50 meters deep. The elk kelp on the exposed
west side of SCI is similar to the mainland coastal form which is tall and attaches
to rocky substrates, while on the east side of SCI the elk kelp is relatively short and
attaches to soft bottom sand (Engle, pers. comm.). It is not known if these repre-
sent two distinct species of elk kelp or merely different forms of the same species
(Miller and Dorr 1994). Forests of elk kelp have been known for northern SCI in
waters off of West Cove, Bird Rock, Dolphin Bay and Wilson Cove Canyon; for
eastern SCI in deep water between Twin Dams and Pyramid Head; and western
SCI between about Kinkipar Canyon and China Canyon (Engle, pers. comm.).

Under normal conditions, sea urchins feed only on the drift kelp and understory
seaweeds of the kelp forest and not the giant kelp plants themselves. At times,
however, their populations explode and this has a devastating effect on the kelp
bed community, as they eat and Kill the giant kelp plants. It is unclear what
causes such dramatic increases in sea urchin populations. Heavy fishing of
urchin predators, such as lobsters, crabs and fishes, and urchin competitors, such
as abalone, may contribute to urchin “plagues.” A second possibility is that the
amount of available drift kelp, the preferred food of urchins, decreases due to
either an increase in sewage pollution or temperatures or a decrease in plant
nutrients. It could be that urchin “plagues” are really just natural fluctuations in
population size and they do not always result in destruction of kelp forests.
Rosenthal et al. (1974) have reported a long term coexistence between sea
urchins and giant kelp beds around SCI. Kelp communities can also be severely
disrupted by El Nifio events that produce severe storms and warm currents.
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Map3-10. Bottom substrates and location of kelp and seagrasses in the nearshore shallow subtidal zone around San Clemente
Island. (Do not reproduce or distribute without Navy permission [see Document Disclaimer]).
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Unvegetated

The shallow subtidal unvegetated zone occurs at -10 m MLLW to approximately
100 m MLLW. Continually submerged, these habitats extend from the low tide
level to the outer edge of the continental shelf. Physical factors that influence
life in this zone include: type of substrate, depth, turbulence, temperature, salin-
ity and light.

This community’s substrate is mud or sand, as is most of the continental shelf.
These unstable substrates shift in response to currents, winds, waves, tides and
activities by humans and other organisms. Few plants and animals are able to
attach themselves to this soft substrate. Therefore, this community is dominated
by animals that can burrow or dig into the sediment, along with their predators.
The number of species living in subtidal soft bottoms is usually higher than the
number of species on intertidal soft bottoms. This is due to more stable tempera-
tures and salinities and the absence of the threat of desiccation in the subtidal
habitats.

The main primary producers are diatoms and microscopic algae growing on
sand or mud particles. Due to this almost complete absence of plants, detritus is
a very important food for many inhabitants of this community. This dead
organic matter and the decomposers that live on it are brought in by currents
from more productive coastal communities. It is also generated by the bottom
dwellers themselves. The detritus is used by microscopic animals that live
among sediment particles. In muddy areas, larger benthic invertebrates also feed
on detritus. They are mostly burrowing deposit feeders, such as trumpet and
bamboo worms, some sea urchins, sand dollars, echiurans, peanut worms, sea
cucumbers and ghost shrimps. Along the sandy bottoms, where oxygen is more
concentrated, filter feeders actively filter the water to obtain the detritus and
plankton drifting in the water column. Some of these animals include razor
clams, quahog, cockles, soft-shelled clamps, amphibious, parchment worms and
terebellids. Many of these invertebrate species serve as food for predatory inver-
tebrates and bottom-dwelling fishes such as rays, skates, halibuts, flounders,
soles and turbots. The presence of predators in this community is very important
as they remove individuals and cause sediment disturbance that then allows
recolonization by different types of organisms. This results in a range of succes-
sional stages that enhance biodiversity in space and time.

Current Management—Nearshore Shallow Subtidal

The kelp beds surrounding San Clemente Island not only provide food and hab-
itat for numerous organisms, from plankton to marine mammals, but they also
provide scenic, recreational, and commercial opportunities to humans. These
kelp beds are composed primarily of giant kelp (Macrocystis pyrifera), which is
subject to both recreational and commercial harvest and therefore managed by
the CDFG. In the 1990s, an average of 84,104 tons of kelp were commercially
harvested per year from open and lease beds along the coast of California (Col-
linsetal. 2001). The SCI kelp beds are numbered by CDFG and many are leased
to Kelco Corporation for harvest. The company conducts monthly flyovers to
take infrared photography to monitor the expansion and contraction of the
beds. The Navy is currently partnering with the National Park Service to develop
a protocol for monitoring kelp forests and to establish kelp forest monitoring
sites at SCI.
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The maximum extent of the beds, which occurred most recently in the 1970s, is
a good indicator of the extent of rocky bottom substrate offshore. Their extent
contracted considerable when El Nifio conditions brought warmer waters, and
they have still not recovered completely. However, San Clemente’s beds have
recovered far better than those of the northern Channel Islands, which suffer
greatly from grazing by urchins.

There are several management techniques available to regulate commercial and
sport use of kelp. Temporary closures, up to one year, may be recommended if it
is found that harvesting activities are causing damage to any kelp bed, or part
thereof, or are tending to destroy the supply of food for fish. The Commission
also has the authority to close selected kelp beds to commercial harvesting. Cur-
rently there are only four such kelp beds along the coast, covering a combined
area of 5.29 sq mi. Giant kelp must be cut and not pulled, although the harvester
may pick up drift kelp. Only the upper four feet of giant kelp plants may be har-
vested. Commercial harvests are restricted by limiting the amount of kelp beds
that may be leased to 50% of the state’s total resources. Individual leases are lim-
ited to no more than 25 square miles or 50% of the total area of the kelp resource,
whichever is greater. The Commission can also stipulate harvest limits as part of
a lease agreement. Recreational harvest is limited by the establishment of a daily
10 pound wet-weight bag limit.

In addition to the above regulatory programs, kelp restoration has also been
used to increase populations that were negatively impacted by natural and/or
human activities. In the 1950s and 1960s kelp forests along the California coast
began to deteriorate due to a combination of the following: pollution, siltation,
storms, increased sea urchin grazing, which was caused by a reduction in urchin
predators, and high temperature/low nutrient conditions of El Nifio. Efforts to
restore kelp beds began in 1963 off Point Loma and proved to be dramatically
successful. Over the years improved restoration techniques have led to an
increase in size of several kelp beds along the coast. The techniques vary depend-
ing on the type of substrate where restoration is desired. Along a hardbottom
substrate, transplanting and securing individual adult, sub-adult and young kelp
plants has proven successful when combined with control of sea urchins and
competitive seaweeds. Along a softbottom area near Santa Barbara, restoration
efforts involved providing substrate, transplanting juvenile and adult plants,
and using rebar staples to secure the plants in the sand.

Wetlands provide many vital ecological functions and support a high diversity
of resident and migratory wildlife species. Wetlands filter nutrients and sedi-
ments and are among the most impacted habitats in the world. Some important
functions include water quality enhancement, flood control, nutrient cycling,
sediment capture, and groundwater recharge. In addition, freshwater marshes
are essential to migrating birds and vernal pools are home to numerous inverte-
brates including fairy shrimp. Saltwater wetland habitats also provide important
foraging habitat for birds and provide nurseries for many fish and aquatic inver-
tebrates. Wetlands also act as corridors for movement of other species, linking
other habitat types.

Wetlands are unique ecosystems that vary in complexity due to hydrology, soils,
climate and animal and plant interactions. Despite their relatively small area,
more wildlife depend on riparian areas and wetlands than any other habitat. As
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the focal point of the fluvial system, high quality habitat will support wildlife
numbers and diversity across a landscape far beyond its borders. Delineation of
existing wetlands on SCI is currently ongoing.

m Jurisdictional wetlands are regu- Riparian areas can be regulated as either Jurisdictional Waters of the U.S. or wet-
lated under Section 404 of the lands (small areas). Both require permits for ground disturbing activities and pos-
CWA.

sible mitigation. Questions about site-specific impacts must be addressed to the
USACOE. Jurisdictional delineations should be performed at each installation to
show which wetlands or water bodies are subject to regulatory jurisdiction under
Section 404 of the CWA or Section 9 and 10 of the Rivers and Harbors Act of 1899.
Private consultants, who are certified in wetlands delineation by the USACOE,
may conduct the surveys. Each of three criteria must be met for wetland vegeta-
tion to be jurisdictional:

Vegetation: prevalence of vegetation adapted to saturated soils
Soils: existence of soil that is saturated, flooded or ponded during the grow-
ing season long enough to create anaerobic soil conditions
= Hydrology: evidence of permanent or periodic inundation to shallow levels
under normal circumstances
The EO, “Protection of Wetlands,” (EO 11990) requires federal agencies to pro-
vide leadership and take action to minimize the destruction, loss or degradation
of wetlands, and to preserve and enhance the natural and beneficial values of
wetlands when:

Acquiring, managing, and relinquishing of federal lands and facilities;
Providing federally undertaken, financed, or assisted construction and
improvements; and
= Conducting federal activities and programs affecting land use, including but
not limited to water and related land resources planning, regulating, and
licensing activities.
Since the issuance of this EO, the focus of national policy has shifted from “min-
imizing” destruction, loss, and degradation of wetlands to “no net loss” of wet-
lands in carrying out the above federal activities.

m Under Navy policy (OPNAVINST Under Navy policy (OPNAVINST 5090.1B), there shall be “no net loss” of wet-
5090.1B), there shall be “no net land habitat on SCI. Any action significantly affecting wetlands shall require an
loss™ of wetland habitat. environmental review. Placement of fill or movement of earth of any kind is pro-

hibited unless under permit. If it is demonstrated that wetlands impacts are
unavoidable, then mitigation shall be required. Loss of wetland function shall be
mitigated through wetlands enhancement, restoration, or creation.

Current Management—Wetland Protection

During normal, or above average, rainfall years, runoff collects in drainages or
vernal pools on SCI. Currently, delineations of jurisdictional wetlands and
waters of the U.S. are being conducted on SCI. These delineations are being per-
formed in accordance with USACOE Wetland Delineation Manual of 1997-98.
As of August 2001, wetland delineations had been conducted at 622 pools. The
majority of the pools were considered “dry” pools because they did not hold
water beyond the end of April. The jurisdictional status of these dry pools is
pending.

Concurrently with the wetland delineations, surveys for fairy shrimp are also
being conducted. There are five species of federally endangered fairy shrimp
which could potentially occur at SCI. Wet and dry season surveys were begun in
February 2001, and as of April, over 500 pools had been surveyed. During one
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March sampling period, fairy shrimp were found within 289 different pools. The
only species located was the versatile fairy shrimp (Branchinecta lindahli), which
is not a listed species. At the time of this report’s preparation, wetland surveys
could not be completed as adequate funding was not secured.

3.6 Status and Trend of Animal Populations

3.6.1 Terrestrial
Invertebrates

3-80

The status of most invertebrates on SCI is not well known. Invertebrates are
found throughout all habitats and most have not been adequately inventoried
on SCI. However, invertebrates play ecologically crucial roles in the ecosystem.
They are important food items for many birds, small mammals, and lizards and
are also essential for decomposition and soil formation processes. As pollinators,
insects are vital to the reproduction of many island plant species.

Insects of the Channel Islands typically are found on the mainland as well, but
differences in insect assemblages exist between the northern and southern
Channel Islands. The southern islands tend to have higher numbers of Califor-
nia endemics and greatest affinity with insects of more arid climates, such as the
southern coastal and foothill habitats and the desert environs of the Mojave and
Colorado deserts (Powell and Hogue 1979).

Over 600 species of terrestrial insects may ultimately be confirmed for San Clem-
ente Island pending an updated review and consolidation of databases (S. Miller,
Smithsonian, pers. comm. 2001). Currently, there are 10 species of Coleoptera
(beetles), 2 spp. of Diptera (flys), 10 spp. of Hemiptera (true bugs), 2 spp. of Der-
maptera (earwigs), and 2 spp. of Chelicerata (spiders) identified as endemic to San
Clemente Island (Table 3-12). Additionally, there are 7 spp. of Coleoptera, 9 spp.
of Hemiptera, and one spp. of Chelicerata (a tick) endemic to the Channel
Islands. The endemic San Clemente Island Coenonycha beetle (Coenonycha clem-
entina) is a federal Species of Concern originally proposed for listing under the
ESA in the 1970s. It was withdrawn from consideration due to a lack of informa-
tion about its status. The Channel Islands dune beetle (Coelus pacificus) is also a
federal Species of Concern.

The eight Channel Islands are home to 23 different species of snails, making it
one of the richest clusters of land snails in the western United States. San Clem-
ente Island has the largest population of all the Channel Islands; it has eight
extant and two extinct species of snails. Four of the extant species are endemic to
SCI (Cohen 1978), one of which, Gabb’s snail (Micrarionta gabbi), is a federal Spe-
cies of Concern. The high incidence of endemism in land snails of the Channel
Islands may reflect the low frequency of inter-island dispersal and the relatively
long isolation of the Islands (Chambers 1998). Appendix D contains a more
thorough profile of land snails on SCI, and Appendix B contains a comprehen-
sive species list of the SCI.

In conjunction with a recent wetland delineation on SCI, surveys for fairy
shrimp were also conducted. A single species, the vernal pool fairy shrimp
(Branchinecta lindahli), was found in numerous temporary pools. These small
crustaceans can be important food sources for migrating birds and other wildlife.

Current Management—Terrestrial Invertebrates

= There is no active management of invertebrates on SCI.

m  There have been periodic invertebrate surveys in the past but none focusing
on endemics.
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3.6.2 Amphibians and
Reptiles

m Extensive invertebrate surveys were performed by Dr. Scott Miller (Smithso-
nian Institute) and Dr. Jerry Butler (U.C. Berkeley), but the data has yet to be
analyzed.

= Some invertebrate surveys have been conducted as part of a three-year effort
to understand the prey base for loggerhead shrikes.

= Surveys for fairy shrimp are being conducted in conjunction with the wet-
land delineation currently being performed.

There are only two species of reptile—side-blotched lizard (Uta stansburiana) and
Island night lizard —and no amphibians on SCI (Schoenherret al. 1999). The
night lizard is endemic to only three of the Channel Islands and is federally
listed as threatened under the ESA. The estimated population size for Island
night lizards at SCI is over 21 million lizards (see Appendix D for a profile of this
species). Both species feed primarily on invertebrates and some plant material.
Lizards may be important prey items for many bird species on SCI, including the
loggerhead shrike.

Current Management—Amphibians and Reptiles

Current management for amphibians and reptiles on SCI is synonymous with
the terms and conditions of BOs arising from Section 7 consultations on military
use impacts to the Island night lizard. Many terms and conditions have been
advanced over time and will not be consolidated here. However, as part of con-
sultation and a BO on fire management on the Island, a special INLMA of about
9,653 acres has been outlined (Map 3-11). The terms and conditions from this
consultation and concept of an INLMA are the most sweeping conservation
measures yet for the Island night lizard on the Island and are summarized here:

m  Designating the INLMA and incorporating it into the Navy land use plan-
ning process by zoning it as an area of limited disturbance in the OMP.

= Directing disturbance due to military construction projects or operational train-
ing exercises to areas outside the INLMA to the maximum extent practicable.

»  Allowing continued use and maintenance of the South Sonobouy Tracking
and “Little Rock” stations in the INLMA.

= Allowing continued use of the Marine Terrace Grade and West Shore roads
in the INLMA.

= Allowing continued operational training within the INLMA by:

- Navy SEAL covert landings by small (less than 10 individual) pedes-
trian units that traverse the MDS habitat on foot en route to final des-
tinations. Such activity occurs up to 3 times per month;

- Marine amphibious landings of 30-50 individuals that land at Eel
Cove and traverse a 200 m disturbed area en route to the road. Such
groups are restricted from transiting the surrounding MDS habitat.

= Conducting Island night lizard surveys within the INLMA at least once every
five years.
Preparing an Island Night Lizard Management Plan.
Preparing an annual report quantifying the cumulative area affected by mili-
tary construction and operational training activities.

= Notifying the USFWS concerning projects or operational training exercises
planned to occur within the INLMA.
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Map3-11. Island night lizard management area on San Clemente Island.
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Table3-12. Endemic and sensitive invertebrates of San Clemente Island.

USFWS, CDFG Global, State

Scientific Name Common Name Status CNDDB Rank
EXTINCT/EXTIRPATED

Micrarionta feralis land Snail
Micrarionta agnesae land Snail

SCI ENDEMICS

Amara insularis beetle
Pterostichus gliscans ground beetle
Celia clementina beetle
Colaspidea subvittata leaf beetle
Coenonycha clementina SCI Coenonycha beetle FSC G1?,81?
Melanopthalma insularis beetle

Dasytes clemente beetle

Attalus transmarinus beetle
Sciopithes insularis root weevil
Cleonus basalis beetle

Efferia clementi robber fly
Mythicomyia discreta fly

Heliococcus clemente mealybug
Pheidole clementensis harvester ant
Bembix americana dugi wasp
Ammophila azteca clemente wasp
Scrobipalpula n. sp. nr. chiquitella moth
Scrobipalpula n. sp. moth

Pergama near giganteus moth

Pterotaea crinigera moth
Argyrotaenia fraciscana insulana moth
Agonopterix toega moth

Tigolene clementius millipede
Cnemotettix pulvillifer cricket
Protolphus cockerelli

Lutica clemntea spider
Micrarionta intercisa land snail
Micrarionta gabbi Gabb’s snail FSC G1, S1
Micrarionta redimita land snail
CHANNEL ISLAND ENDEMICS

Xarifa insularis beetle
Trichochorus pedalus beetle

Apsena grossa beetle
Coniontis lata darkling beetle
Eleodes laticollis apprimus darkling beetle
Eusattus robustus beetle

Coelus pacificus Channel Islands dune beetle FSC G?, §?
Cerostoma lyonothamnae moth
Stigmella n. sp. moth
Coleotechnites n. sp. moth
Ypsolopha lyonothamnae moth
Zosteropoda clementei moth
Aphaenogaster patruelis ant
Camponotus bakeri harvester ant
Palmodes insularis wasp

Ixodes peromysci shield tick
Vertigo californaica longa snail

Vertigo californica catalinaria snail

Sterkia clementina SCI blunt-top snail G1, s1

USFWS and CDFG Codes: FSC = Federal Species of Concern
Global and State CNDDB Rank: G1 = Less than 6 viable element occurrences (EOs) or less than 1,000 individu-
als or less than 2,000 acres, S-rank = the status within California using same definitions as G-rank.
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m Re-initiating formal consultation with the Service if two consecutive status
surveys indicate declining lizard populations.

m Research on the distribution of the Island night lizard in postburn areas as
part of scheduled Island night lizard surveys.

= Conducting management efforts to hasten the recovery of disturbed areas
within the INLMA and to assure the continued suitability of the area to the
Island night lizard.

=»  Mitigating for impacts to the Island night lizard on all projects proposed out-
side of the INLMA but within superior Island night lizard habitat, as defined
by vegetation characteristics or habitat maps. As mitigation, degraded habi-
tat would be enhanced at a ratio of one acre treated for each acre of distur-
bance to superior habitat outside the INLMA. Additional enhancement
strategies through native plant establishment or other means may be identi-
fied in the INL Management Strategy and pursued as mitigation (BO).
Appropriately timed exotic plant removal in the INLMA.

Installing gates or barricades on unused roads within the INLMA roads to
prevent use of unauthorized routes and to allow the area to recover.

= Removing unused roadways within the INLMA and restoring to native vege-
tation (this pertains specifically to fishing area access roads spurred along
West Shore Road).

= Brief annual surface disturbance monitoring report in the form of a letter to
the USFWS by January 31 of each year and include the actual acres of Island
night lizard habitat disturbed, numbers killed, injured, moved or otherwise
taken, and recommendations for modifying or refining terms and condi-
tions to enhance protection of the Island night lizard or reduce needless
hardship on the Navy.

Feral cat control expanded to include the INLMA.

Assuring that all operators operating aircraft or conducting training activities
near habitat shall receive training and education on the Island night lizard
and the importance of avoiding ignition.

m  Seeking concurrence with the USFWS on projects or new activities proposed
within the INLMA to assure that such projects do not threaten the integrity
of the INLMA or pose additional impacts that could require re-initiation of
consultation.

Approximately 150 species of birds that spend the majority of their life cycle
above shoreline have been observed on SCI. Many of these species have recently
declined on SCI probably due to habitat degradation and the introduction of
non-native predators. There has probably been a decline in potential nest sites
due to a decrease in tree and shrub cover. The introduction of feral cats and rats
likely reduced reproductive success of many species. These declines may affect
other species on SCI because landbirds often play a significant role as prey items
for larger vertebrate species, such as raptors, and as predators on insect and small
mammal populations. Most birds typically nest between January and August.
Birds can nest in buildings, trees, shrubs, and on the ground. See Jorgensen and
Ferguson (1984) for a more complete discussion of bird observations at SCI. Cur-
rently, there are efforts to produce updated inventories of the birds of SCI and
the Channel Islands.

The Channel Islands and SCI have recently been identified as important bird
locations in California and globally. The American Bird Conservancy designated
the Channel Islands as one of the first 100 Globally Important Bird Areas
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(http://www.abcbirds.org/iba/aboutiba.htm). The Audubon Society of Califor-
nia designated SCI as one of California’s Important Bird Areas (www.audu-
bon.org/chapter/ca/ca/IBA.htm). Recognition by these organizations increases
public awareness for the sites but does not confer any legal status upon them.

Resident Land Birds. There are currently 24 resident (year-round) landbird
species that breed on SCI, including five introduced species, and an additional
five species are believed extirpated, at least as breeders. Two resident species, San
Clemente loggerhead shrike and San Clemente sage sparrow, are endemic sub-
species of SCI and are currently listed as federally endangered and threatened,
respectively, by the USFWS (Table 3-13). An additional four species are endemic
to the Channel Islands, all at the subspecies level. Profiles of the San Clemente
loggerhead shrike and San Clemente sage sparrow are in Appendix D.

SCI may represent significant portions of the populations of four Channel
Islands endemic subspecies: house finch, horned lark, Allen’s hummingbird
(Selasphorus sasin sedentarius), and orange-crowned warbler (Vermivora celata sor-
dida). House finches typically feed on seeds and can be found in a variety of hab-
itats including scrub, canyon woodlands, cultivated fields, and around human
developments. Horned larks feed and nest on the ground in very open habitats.
Allen’s hummingbirds nest in shrubs, especially lemonade berry (Rhus integrifo-
lia), on steep slopes. They feed on nectar, and may be important to the pollina-
tion of the federally-endangered San Clemente Island indian paintbrush. On
SCI, the orange-crowned warbler nests on the ground in maritime sage scrub and
on canyon slopes. All of these species, especially the ground nesters, are vulnera-
ble to predation from non-native feral cats and rats.

At least three former resident species of raptors have been extirpated as breeders
at SCI: bald eagle, peregrine falcon, and osprey. The bald eagle and osprey were
both common breeders on SCI in the early 1900s, and the peregrine falcon also
probably bred on the Island (Jorgensen and Ferguson 1984). Ospreys were
known to breed on the southwest side of the Island and up to twenty pairs were
observed in 1907. Reasons for their decline could have included: DDT poison-
ing, shooting by fisherman, loss of woody vegetation used for nesting, increased
competition from fishing vessels, or bombardment of sea stacks used as perches
for foraging. Peregrine falcons feed on seabirds which may also be declining.
Bald eagles and osprey have been the focus of re-introduction efforts on nearby
Santa Catalina Island in recent years.
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Table3-13. Endemic and sensitive landbird species observed at San Clemente Island.

USFWS, CDFG, Global, State
Scientific Name Common Name PIF Status CNDDB Rank
SCI ENDEMICS
Lanius ludovicianus mearnsi San Clemente loggerhead shrike FE G4T1, 81
Amphispiza belli clementae San Clemente sage sparrow FT, PIF G5T1, S1
CHANNEL ISLANDS ENDEMICS
Selasphorus sasin sedentarius Allen’s hummingbird
Empidonax difficilis insulicola Pacific-slope flycatcher
Eremophila alpestris insularis. horned lark G4G5, S3
Vermivora celata sordida* orange-crowned warbler
Carpodacus mexicanus clementis house finch
OTHER RESIDENTS AND MIGRANTS
Ardea herodias great blue heron G5, S4
Egretta thula snowy egret G5,54
Nycticorax nyxticorax black-crowned night-heron G5, S3
Circus cyaneus northern harrier CSC G5, S3
Accipiter striatus sharp-shinned hawk CSC G4, S3
Accipiter cooperii Cooper’s hawk CSC G4,S3
Falco columbarius merlin CSC G5, S3
Falco peregrinus anatum peregrine falcon SE G3,82T2
Athene cunicularia hypugea burrowing owl FSC, CSC G4, S2
Asio flammeus short-eared owl CSC G5, S3
Asio otus long-eared owl CSC G5, S3
Selasphorus rufus Rufous hummingbird PIF G5, 5182
Chaetura vauxi Vaux’s swift CSC G5, 83
Contopus borealis olive-sided flycatcher G5,54
Empidonax trailii willow flycatcher SE G5, 5152
Riparia riparia bank swallow ST G5, 5253
Toxostoma bendirei Bendire’s thrasher CSC, PIF G5, 53
Dendroica occidentalis hermit warbler PIF G4G5, $3?
Icteria virens yellow-breasted chat CSC G5, S3
Piranga rubra summer tanager CSC G5, 52
Spizella passerina chipping sparrow G5, S354
Spizella breweri Brewer’s sparrow PIF G5, S3
Spizella atrogularis black-chinned sparrow PIF G5, S3
Xanthocephalus xanthocephalus yellow-headed blackbird G4G5, S354
Carduelis lawrencei Lawrence’s goldfinch PIF G3,S3

USFWS and CDFG Codes: FE = Federally Endangered, FT = Federally Threatened SE = State Endangered, ST = State
Endangered, CSC = CDFG California Species of Concern;

PIF = Partners in Flight Watch List

Global and State CNDDB Rank: GH = All sites are historical, has not been seen in 20 years, but suitable habitat still
exists, G1 = Less than 6 viable element occurrences (EOs) or less than 1,000 individuals or less than 2,000 acres, G2 =
6-20 EOs or 1,000-3,000 individuals or 2,000-10,000 acres, G3 = 21-100 EOs or 3,000-10,000 individuals or 10,000-
50,000 acres, G4 = Apparently secure but some factor exists to cause some concern, G5 = Population or stand
demonstrably secure; T-rank = reflects the global status of the subspecies using same definitions as the G-rank; S-rank
= the status within California using same definitions as G-rank.

* also found on the Palos Verdes peninsula and Point Loma

Migratory Birds. Migratory birds use SCI as a temporary stopover point or
spend either the winter or summer season on SCI. Islands are often important
stopover points for migratory birds, especially during storms.

The majority of the species observed on the Island, approximately 129 species,
are present only part of the year and some have only been observed a few times.
Nine migrants breed on the Island. The subspecies of Pacific-slope flycatcher
(Empidonax difficilis insulicola) that breeds on the Island is endemic to the Chan-
nel Islands. On SCI, Pacific-slope flycatchers use canyon areas and nest on
depressions in rock faces. The peregrine falcon, a rare migrant on the Island, is
listed as endangered by the CDFG and is a former federally-listed species. The
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burrowing owl (Athene cunicularia), which only winters on SCI, is considered a
species of concern by USFWS. Burrowing owls have declined dramatically on the
mainland, and SCI may represent an important wintering location for this spe-
cies. It is unknown where individuals that winter on SCI breed. The Island popu-
lations of the remaining species are probably not significant portions of their
western populations.

As a result of documented population declines, migratory birds are the subject of
an international conservation effort. The Migratory Bird Treaty Act (MBTA) (Sec-
tion 2.3.2.3) provides the USFWS the opportunity to comment on projects poten-
tially affecting bird species, and their habitats, that are not protected under the
ESA. Therefore, if a project has the potential to affect nesting birds or nesting sub-
strate (including the trimming of nest trees) a qualified biologist from the CNRSW,
Environmental Department, NRO should be contacted to determine if there will
be any violations of the MBTA. Recent EO 13186 of January 11, 2001 also requires
agencies to control the establishment of exotic species that may endanger migra-
tory birds and their habitat. An MOU between the USFWS and DoD concerning
migratory bird conservation is forthcoming; a draft has recently been released.

DoD policy currently states that neotropical migratory bird programs shall be
established in support of and consistent with the military mission. DoD’s strategy
focuses on inventory, on-the-ground management practices, education, and
long-term monitoring (DoD 4715.DD-R 1996). A means of achieving these strat-
egies is offered through the Partners In Flight (PIF) cooperative program. PIF isan
international effort involving partnerships among federal, state, and local gov-
ernment agencies, professional organizations, conservation groups, and all other
interested parties to improve monitoring, research, management, and education
programs involving birds and their habitats. PIF offers DoD the opportunity to
participate in an international program to enhance stewardship of natural
resources and implement conservation objectives on a landscape level.

The DoD is an active participant in the PIF Program. DoD’s PIF policy is to pro-
mote and support a partnership role in the protection and conservation of migra-
tory birds and their habitat by protecting vital habitat, enhancing biodiversity,
and maintaining healthy and productive natural systems consistent with the mil-
itary mission. Appendix B contains a comprehensive species list of SCI.

Current Management—Land Birds

m As part of consultation on construction activities associated with the wind
farm, post-construction surveys of avian mortalities birds were conducted dur-
ing the first migration season following initial operation of the wind turbines.

= For the listed birds under BO terms and conditions and section 10(a) permit-
ting, the Navy is to provide the USFWS with annual reports on activities
affecting the species (BO 1-6-97-F-21 on Training Activities).

= The MBTA provides the USFWS the opportunity to comment on projects
potentially affecting bird species, and their habitats, that are not protected
under the ESA.

= Under the MBTA, prior to any project that has the potential to affect nesting
birds or nesting substrate (including the trimming of nest trees), a qualified
biologist from the Navy Region Southwest, Environmental Department
NRO should be contacted to determine if there will be any violations.

m Recent EO 13186 of January 11, 2001 also requires agencies to control the
establishment of exotic species that may endanger migratory birds and their
habitat.
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m  DoD policy currently states that neotropical migratory bird programs shall be
established in support of and consistent with the military mission.
m  Osprey and bald eagles have both been released in recent years on nearby
Santa Catalina Island.
= Surveys for raptors which breed on SCI or winter there are currently being
performed as part of the loggerhead shrike recovery program. Raptors are
monitored at shrike release sites to assess their interactions with shrikes. Rap-
tors are also surveyed throughout the Island. These surveys are important
not only to gauge the effects raptors may have on sensitive species such as
the shrike, but to monitor the health of raptor populations on SCI.
= Terms and conditions related to San Clemente sage sparrow:
- Minimize habitat loss to and take of San Clemente sage sparrows.
- Maximize use of available roads to position firefighters between sage
sparrow habitat and approaching fires.

- Minimize the use of backburning in sage sparrow habitat when possi-
ble and water is to be the primary suppression agent used in sage spar-
row habitat.

- Avoid training activities in San Clemente sage sparrow habitat to the
maximum extent practicable.

- Coordinate with the USFWS on a San Clemente sage sparrow survey pro-
tocol and conduct annual surveys, including work in previously unsur-
veyed potential habitat to better ascertain the status of the species.

- Operators operating aircraft or conduction training activities near
sage sparrow habitat shall receive training and education on the sage
sparrow and the Island night lizard and the importance of avoiding
ignition.

= The current recovery program for the San Clemente loggerhead shrike
includes: 1) a captive breeding and rearing program, 2) Island-wide monitor-
ing throughout the year, 3) predator management efforts, 4) nest location
enhancement, 5) fire management protocols, and 6) restrictions on military
use in some parts of SCI (BO 1-6-97-F-21 Training Activities).

- The captive breeding program is handled by the Zoological Society of
San Diego and includes a rearing facility on the Island. Birds in captiv-
ity are bred to produce young birds for release into the wild, and the
captive flock is managed to maintain maximum genetic diversity.

- Island-wide surveys are conducted semiannually and monitoring of
breeding pairs in the wild occurs regularly during the breeding season.

- Feral cats are tracked and removed from areas used by shrikes through-
out the year. In addition, island foxes located within shrike breeding
territories are trapped and radio-collared with a device which deters
them from entering the area near a nest.

- Nest locations are enhanced through supplemental feeding and
rodent deterrence.

- Shrikes are monitored throughout the year and training activities may
be modified if shrikes are nearby.

- In addition, research projects are underway to study various aspects of
shrike ecology.

m Potential shrike release sites have been identified and selected using specific
criteria developed by the Endangered Species Release Council (ESRC 1997),
and modified on 21 August 1998 by field biologists from Point Reyes Bird

3-88 Status and Current Management of Natural Resources



San Clemente Island Integrated Natural Resources Management Plan May 2002

Observatory (PRBO) and the Institute for Wildlife Studies (IWS), to select
release sites for the San Clemente loggerhead shrike. These criteria are used to
identify features and characteristics used by endangered SCLS for wintering
and breeding habitat. This criterion is based upon habitat parameters that are
currently being used by San Clemente loggerhead shrikes. Thus, this criterion
does not necessarily identify optimum habitat for San Clemente loggerhead
shrikes, but the best available habitat presently.

The release site selection criteria are listed below by category, followed
by the point range allotted to each category, and the definition of
each category including how to score each criterion. The definitions
below are subjective, and there are no clearly defined percentages or
amounts associated with the scores. This is because the exact require-
ments and preferences of the San Clemente loggerhead shrikes have
not been identified. Until they are, biologists on SCI believe this is the
best way to evaluate potential release sites. Three current members of
the monitoring crew have worked on the project for over two years,
monitoring shrikes on a daily basis. With this experience, they were
considered the most qualified to judge each potential release site. For
each site, the scores of these three people were averaged to derive a
total score out of 80 possible for each site. Any site that receives a score
of zero for any category, with the exception of SHOBA and historic
nest site categories, is presumably unsuitable and was automatically
eliminated.

The highest score of those sites on SCI that have been evaluated,
which includes potential release sites and territories held by wild
shrikes, is a 68 (out of a possible 80). The three family and two juvenile
release sites selected in 1999 had scores that ranged between 68 and
59. Most of the bonded, family and juvenile sites selected for releases
in 2000 have scores that range between 58 and 50, with one bonded-
pair site receiving a score of 43.

m  The release site selection criteria are:

1) Vegetation (0-45): There are seven vegetation categories:

a - Shelter (0-5): the availability of trees or shrubs that provide shelter
from predators, and a viable location for roosting. In general, the
more shelter, the higher the score. For escape cover, lemonade berry
(Rhus integrifolia) is preferable to island cherry (Prunus lyonii) and other
open shrubs.

b - The presence of impaling stations (0-5): shrubs such as California
sagebrush (Artemisia californica), coyote bush (Baccharis pilularis), lem-
onade berry and cholla (O. prolifera) stalks. In general, the more impal-
ing stations, the higher the score.

¢ - The presence of morning glory (0-5): this appears to enhance the
prey base by attracting insects and possibly providing shelter for mice.
This is based on an optimum amount and distribution of morning
glory, not a maximum.

d - The presence of perches to hunt from (0-5): shrikes appear to use
shorter perches, especially cholla stalks, rather than trees or higher
shrubs for hunting. In general, the more hunting perches, the higher
the score.

e - The presence of bare ground or short grass (0-5): shrikes appear to
use areas with less ground cover to hunt, presumably potential prey is
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more visible in these areas. This is based on an optimum amount and
distribution rather than a maximum.

f - General habitat diversity (0-10): biologists believe that the more
diverse the habitat is, the more likely all needs will be provided.

g- Steepness/space (0-10): biologists believe that a canyon that is less
steep would be more efficient with respect to energy expenditure.
Also, the more area available, i.e. more space in the canyon bottoms,
the more foraging area there would be, and more options, in general,
for all activities. This is based on a combined optimum level of steep-
ness and space, not a maximum.

2) Predators/competitors (0-5): The presence of predators and/or com-
petitors is important when considering a release site, however; this
category is given only 0 to 5 points total, because predators and com-
petitors are controlled at a release site pre- and post-release.

3) Access to site (0-5): This is a factor that must be considered because
if a site cannot be reached on a daily basis, or takes longer than 1 h to
reach, this could hinder set up, control, and monitoring efforts.

4) Ability to observe (0-5): This is a factor that is considered because
the monitors' ability to observe can vary depending on the topogra-
phy of a site. Better viewing could provide a more accurate assessment
of a released birds' success or failure.

5) Historic nest site (0/5): If the site evaluated is a historic nest site,
that site was given five additional points. Biologists believe that releas-
ing birds in areas that have been documented as previous nesting sites
is advantageous.

6) SHOBA (0/5): If the site evaluated is not in SHOBA it was given five
additional points. Sites in SHOBA will present access and observation
problems.

7) Proximity to bombardment (0-5): The further away from either of
the bombardment areas within SHOBA a release site is, the higher the
score.

8) Proximity to wild shrike (0-5): This is based on an optimal distance
from other shrikes on the Island. The optimal distance would be far
enough away from other shrikes so that there would be no territory
disputes, and the released birds would have room to disperse from the
site without harassment.

= |n 2001, a significant increase in the shrike population may result in the
need for new Section 7 consultations with the USFWS. In that regard, an
incidental take allowance for loggerhead shrikes will be pursued.

It is anticipated that current military operations and proposed
changes in exercises could have an adverse impact on loggerhead
shrikes if historical breeding territories are reoccupied in SHOBA
Impact Areas 1 and 2. However, the anticipated level of incidental take
would be minor, and will not appreciably reduce the survival or recov-
ery of the loggerhead shrike.

The number of historical breeding territories within the SHOBA
Impact Areas is small, currently less than 10% of all identifiable breed-
ing territories. Only one of those historical breeding territories has
been occupied in recent years, representing only 4% of all active terri-
tories. Further, current and proposed new fire minimization and

Status and Current Management of Natural Resources



San Clemente Island Integrated Natural Resources Management Plan May 2002

avoidance practices are likely to decrease the probability of impacting
shrike territories outside of the Impact Area fire breaks.
= Terms and conditions related to San Clemente loggerhead shrike:
- Continue to implement the recovery program to protect and augment
the population of shrikes through: 1) captive propagation and rearing,
2) monitoring of the wild shrike population, 3) predator control, 4)
genetics research, and 5) habitat evaluation.

- As part of this program the island fox is to be monitored from shrike
nesting sites. Additional research on fox demographics is also per-
formed. The island fox may be considered by USFWS as a candidate
for listing under the ESA.

- Establish a preset flight pattern that avoids shrike breeding areas for
helicopters involved in range maintenance and clean-up.

- Assure that a qualified biological monitor observes shrikes during all
phases of the installation of firebreaks to assure that shrikes are not
impacted by installation activities.

- Target predator control efforts on SCI toward nesting areas of San
Clemente loggerhead shrikes and release areas.

- Assure that required access to SHOBA is provided to predator control
personnel and shrike monitor personnel until such time as the Navy
and the USFWS determine that these activities are not necessary.

- Remove black rats from around shrike nesting areas.

- Ravens and raptors are monitored near shrike nests and nests of these
shrike predators are removed from the vicinity.

3.6.4 Shorebirds Twenty-nine bird species that rely primarily on intertidal habitats for feeding,
shorebirds, have been observed at SCI, including four with sensitive status (Table
3-14). One of these species, the western snowy plover (Charadrius alexandrius
nivosus) is listed as threatened by USFWS. Winter observations of this species are
common at SCI but only a handful of breeding records exist for the Island
(Appendix D). There is only one other shorebird known to breed on the Island,
the black oystercatcher (Haematopus bachmani). The mountain plover
(Charadrius montanus), a federally protected species, has not been observed on
SCI for many years. They use heavily grazed areas frequented by sheep, and
probably used the grasslands during the sheep-grazing era.

Many shorebirds spend the winter on SCI or use it as a migration stopover point.
Shorebirds are highly specialized predators of intertidal invertebrates and are
easily disturbed by human activities. See Jorgensen and Ferguson (1984) for a
more complete discussion of bird observations at SCI. Appendix B contains a
comprehensive species list for the Island.
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Table3-14. Shorebirds with sensitive status observed at San Clemente Island.

USFWS, CDFG, Global, State

Scientific Name Common Name PIF Status CNDDB Rank
Charadrius alexandrinus nivosus western snowy plover FT, CSC, PIF G4T2, S2
Charadrius montanus mountain plover FPT, CSC G3, S2?
Nemenius americanus long-billed curlew CSC, PIF G5, S2
Haematopus bachmani black oystercatcher PIF G5, S2

USFWS and CDFG Codes: FT = Federally Threatened, FPT = Federally proposed for listing as Threatened, CSC = CDFG
California Species of Concern;

PIF = Partners in Flight Watch List

Global and State CNDDB Rank: G3 = 21-100 EOs or 3,000-10,000 individuals or 10,000-50,000 acres, G4 = Appar-
ently secure but some factor exists to cause some concern, G5 = Population or stand demonstrably secure; T-rank =
reflects the global status of the subspecies using same definitions as the G-rank; S-rank = the status within California
using same definitions as G-rank.

Current Management—Shorebirds

= The Navy supports monthly western snowy plover surveys through 2003
and reports results to the USFWS.

m  According to the western snowy plover draft recovery plan (USFWS 2001),
the Navy is required to provide protection and management of all breeding
and wintering locations of western snowy plovers on their land.

Approximately 52 species of birds that spend the majority of their life cycle on
the water have been observed on SCI or in the waters surrounding the Island.
Examples include loons, cormorants, ducks, pelicans, terns, gulls, petrels, and
murrelets. Several species are considered sensitive by the CDFG or USFWS (Table
3-15) because of disturbance to their breeding grounds.

Table3-15. Seabirds considered sensitive that have been observed at San Clemente Island.
USFWS, CDFG, Global, State

Scientific Name Common Name PIF Status CNDDB Rank
Gavia immer common loon CsC G5, S1
Oceanodroma homochroa ashy storm-petrel FSC, CSC, PIF G2, 82
Oceanodroma melania black storm-petrel CSC, PIF G3, S1
Pelecanus occidentalis Californicus California brown pelican FE, SE, FP G4T3, 5152
Phalacrocorax auritus double-crested cormorant CSC G5, S3
Larus californicus Californiagull CsC G5, S2
Sterna caspia Caspian tern G5, $4
Sternaelegans elegant tern FSC, CSC G5, S1
Sterna forsteri Forster’s tern G5, S4
Synthliboramphus hypoleucus Xantus’ murrelet FSC, CSC, PIF G4?,S3
Cerorhinca monocerata rhinoceros auklet CSC G5, S3

USFWS and CDFG Codes: FE = Federally Endangered, FSC = Federal Species of Concern, SE = State Endangered, CSC
= CDFG California Species of Concern

PIF = Partners in Flight Watch List.

Global and State CNDDB Rank: G2 = 6-20 EOs or 1,000-3,000 individuals or 2,000-10,000 acres, G3 = 21-100 EOs or
3,000-10,000 individuals or 10,000-50,000 acres, G4 = Apparently secure but some factor exists to cause some con-
cern, G5 = Population or stand demonstrably secure; T-rank = reflects the global status of the subspecies using same
definitions as the G-rank; S-rank = the status within California using same definitions as G-rank.

Most seabirds are observed from shore and many are known from only a few
records. However, some species, such as gulls and terns, will congregate near
boats and at Wilson Cove. Sheltered coves on the Island are often used for feed-
ing and for relief from severe storms that can have significant impacts on seabird
populations. Gulls may be predators on nests of some landbirds, however, most
seabirds feed primarily on fish and invertebrates which may be more plentiful
near islands than in the open ocean.
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3.6.6 Native Terrestrial
Mammals

Most seabirds prefer rocky shores of isolated islands for breeding. There are
breeding records for five seabird species at SCI: Double-crested cormorant (Phala-
crocorax auritus), Brandt’s cormorant (Phalacrocorax penicillatus), Xantus’ murre-
let (Synthliboramphus hypoleucus), ashy storm-petrel (Oceanodroma homochroa),
and the western gull (Larus occidentalis). More seabirds probably do not breed on
the Island because of the abundant terrestrial predators such as foxes and cats,
and because of the lack of suitable offshore rocks. See Jorgensen and Ferguson
(1984) for a more complete discussion of bird observations at SCI. See Appendix
D for a profile of Xantus’ murrelet.

The California brown pelican is considered endangered by both the USFWS and
CDFG. This species is commonly seen year-round at SCI; however, there are no
breeding records. Basic requirements for communal night roosts include: 1) they
must be within energetically efficient distances from foraging areas, 2) they must
be buffered from mammalian disturbance, and 3) they must provide shelter
from strong winds and surf spray (USFWS 1983).

Water temperatures and patterns can have a profound influence on seabird pop-
ulations. From approximately 1978 to 1998, the eastern Pacific experienced a
shift from a cold-water regime to a warm-water regime. This shift and associated
declines in zooplankton and some fish species, led to a measurable decline in
seabird populations. In 1999, there was a dramatic decline in water temperatures
which may signal a shift back to a colder regime (Orthmeyer et al. 2000).

Current Management—Seabirds

=  Astudy is currently being performed on Brandt’s cormorants in the Channel
Islands and pellet collections for this work are occurring at SCI. The study
focuses on the cormorant’s diet and its reliance on specific fish species
around the Islands, including economically important species. This informa-
tion will eventually be correlated with reproductive success and population
surveys for Brandt’s cormorants and inferences may be made about oceano-
graphic conditions in the region (Walgren 2000).

m  The U.S. Geological Survey started a four-year study in 1999 of seabird popu-
lations off the coast of Southern California, including the shores of SCI.

m  The Navy shall minimize the potential for munitions to hit Castle Rock and
the water immediately surrounding this rock. One way of accomplishing
this objective would be to align the new rifle to avoid Castle Rock. If this is
infeasible, a soil berm or other appropriate barrier shall be installed to reduce
the range of munitions.

m  The Navy shall route helicopters and boats away from Castle Rock to the
maximum extent possible when transporting people to and from TAR 4.
Helicopters transporting personnel to TAR 4 must maintain a distance of 100
m from Castle Rock and vessels must remain at least 25 m from Castle Rock
when transporting people to and from TAR 4.

= If the Navy is unable to re-align the new rifle range to avoid Castle Rock,
then the Navy shall monitor brown pelican abundance on an annual basis
during the late summer and fall to ascertain their continued use of Castle
Rock as a secure offshore roost.

There are six native terrestrial mammals on SCI: San Clemente Island deer
mouse, San Clemente Island fox, fringed bat (Myotis thysanodes), California bat
(Myotis californicus), Townsend’s big-eared bat (Plecotus townsendii), and free-
tailed bat (Tadarida brasiliensis). A bat survey has been funded for 2002. The deer
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mouse and island fox, both found throughout the Island, are endemic subspe-
cies of SCI, and the fox species is unique to the Channel Islands. See Appendix D
for profiles of the island fox and rodents on SCI. The bats are largely migratory
and feed primarily on insects. They inhabit caves, rock crevices, and human hab-
itations around the Island.

Little is known of the current status of most of these mammals, with the excep-
tion of the Island fox. The fox is currently being monitored as part of the logger-
head shrike recovery program, and is the subject of management to minimize
the possibility of predation on shrikes. The Island fox is listed as Threatened by
CDFG, and is a federal Species of Concern. The northern four Channel Island
populations have been petitioned for federal listing under the ESA based on dra-
matic population declines, possibly from raptor predation and disease. The San
Nicholas and San Clemente Island populations were not included in the peti-
tion, but the San Clemente Island population may be considered in future candi-
date notices.

Eleven mammal species have been introduced to SCI in the recent past, though
many are no longer present. Goats and sheep were introduced by early Europe-
ans. Cattle, pigs, and mule deer were introduced in the 1950s-1960s, all resulting
in severe habitat degradation. After intensive and costly removal programs, SCI
is now free of these animals but their impacts are still visible. The black rat, house
mouse, harvest mouse, California vole, and house cats still roam the Island,
though a predator control program in conjunction with shrike management is
currently trying to remove all feral cats. Although not allowed on the Island,
domestic dogs have occasionally had access to the Island through ranchers and
recreational boats that land on the Island. Appendix B contains a comprehen-
sive species list for the Island.

Current Management—Native Terrestrial Mammals

= In August 2001, a court settlement agreement was reached between the
USFWS and environmental groups, and the Island fox was identified as a
species in need of immediate proposed listing under the ESA.

- The USFWS is proceeding with a proposed listing of the four northern
Channel Island fox subspecies, as petitioned in 2000 by the Center for
Biodiversity and the IWS, but did not include the San Clemente Island
fox on the Candidate Notice of Review or on the proposed final rule.
The NRO is working with the USFWS on a conservation agreement to
protect the San Clemente Island fox and to preclude its listing.

- Because there are potential threats and stressors to the San Clemente
Island fox population, a Candidate Conservation Agreement between
the Navy and the USFWS will be proposed. The Candidate Conserva-
tion Agreement, a voluntary action initiated by the Navy, will outline
implementable conservation measures to decrease the number of
foxes killed by vehicles, to increase the visibility of foxes on roadsides,
and to increase our knowledge of the distribution of Island foxes in
relation to various vegetation communities.

m  Alower speed limit has recently been posted on SCI to reduce fox mortalities
caused by vehicle collisions.
= In conjunction with San Clemente loggerhead shrike management programs:

- Feral cats are tracked and removed from areas used by shrikes through-

out the year.
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3.6.7 Marine
Invertebrates

- Garcelon (1999) and collaborators with the IWS have used a combina-
tion of trapping/mark-recapture and radiotelemetry (1988 - 1997) to
evaluate fox population demographics on the Island, including esti-
mating population effects of fox control associated with the shrike
recovery program. A fourth trapping grid has recently been added that
would expand the scope of Island-wide population estimates from
mark-recapture sampling.

- Foxes are deterred from entering the vicinity of active shrike nests.

- Rodent deterrence is employed around shrike nests and black rats and
mice are removed from shrike nesting areas (Section 3.7.3). It is
unknown what the impact is on native rodent populations.

- Access to SHOBA is provided to predator control personnel and shrike
monitor personnel until such time as the Navy and the USFWS deter-
mine that these activities are not necessary.

- The IWS has collected data on shrike prey base, including rodents.
m Bat surveys are planned for the Island in 2002.

The southern California Bight is perhaps the richest marine environment in the
world. It is estimated that more than 5,000 marine invertebrate species can be
found in the region. The variety of depths and bottom conditions around SCI
provide habitat for a large number of these species including 51 mollusk spp., 17
arthropod spp., 10 spp. of cnidaria, 5 spp. of porifora, 5 spp. of polychaetes, and
4 echinoderm spp. Many more undoubtedly occur around the Island.

Historically, SCI has been a popular location for harvesting many marine inver-
tebrates including abalone and lobsters. Due to severe over-harvesting, white
abalone have recently been listed as endangered by NMFS and black and green
abalone are also candidate species for listing. Appendix D shows a profile of aba-
lone populations at SCI. Commercial harvest data for marine invertebrates in
the waters around San Clemente Island in the 1990s are presented in Table 3-16.
Particularly striking is the dramatic increase in harvest of red urchin from 1990
to 1995, coinciding with an increased demand in Japan for this species. Harvest
of red urchin declined in 1990 almost as dramatically. There is currently a mora-
torium on abalone harvesting, and catching lobsters is regulated by the state of
California.

Marine invertebrates play a significant role in shore ecosystems both as impor-
tant prey items for fish, mammals, birds, and other invertebrates, but also for
nutrient cycling. Most marine invertebrates are filter feeders eating detritus,
though some species eat primarily vegetation or other invertebrates. Relatively
little is known about the ecology of marine invertebrates. Appendix B contains a
comprehensive species list for the Island.
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Table3-16. Most abundant marine invertebrates harvested commercially (reported as
pounds harvested) in waters around San Clemente Island at three time periods in the
1990s (CA Department of Fish and Game data).

SPECIES POUNDS HARVESTED

1990 1995 1999
red urchin 803,854 4,689,406 1,436,450
market squid 537,000 295,011 3,707
California spiny lobster 103,960 45,317 152,561
pink abalone 5,446 9,228 no report
green abalone 5,397 534 no report
black abalone 3,541 no report no report
ridgeback prawn 317 no report no report
rock crab (unspecified) 315 1,642 390
white abalone 17 no report no report
red abalone 4 728 no report
spot prawn no report 20,407 372,245
purple urchin no report 5,477 no report
sea cucumber no report 329 8,382
thornyheads no report no report 280
box crab no report no report 162
spider crab no report no report 159

Current Management—Marine Invertebrates

m  The Navy participated in cooperative abalone surveys by the National Park
Service (NPS) in 2000.

m SCI has provided seed red and green abalone for artificial propagation and
outplanting at the Point Loma abalone hatchery operated by SSC SD and Dr.
David Lapota.

m  The California Game and Fish Department conducts annual regional aba-
lone surveys, including the waters around SCI.

= Navy has developed draft scope of work to partner with NPS to conduct base-
line intertidal/subtidal surveys and inventories for SCI.

= Currently, the Navy has no management restrictions in place directed
toward marine invertebrates.

3.6.8 Fishes The Southern California Bight contains 481 species of marine fishes, the major-
ity of which probably have at least potential to occur off SCI. The variety of
warm and cold water currents which converge along southern coastal California
result in a rich assemblage of fishes, and the changing weather conditions
between years results in a constantly changing marine fauna. A summary of the
most prominent larval fishes sampled in waters off SCI during the California
Cooperative Oceanic Fisheries Investigation (CalCOFI) surveys over the years is
presented in Figure 3-7.
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Figure3-7. Representation of larval species detected over 50 years at CalCOFI sampling sites off San
Clemente Island. Species lacking visible bars represented 0.3% or less of all sample counts.

Status and Current Management of Natural Resources

The waters around SCI have long been known as a particularly rich fishing loca-
tion. This results, at least partially, from the variety of depths and bottom condi-
tions around the Island. At least 30 species have been recorded and undoubtedly
many more are present. Examples include yellowtail, northern anchovy,
garibaldi, sardines, rays, and sharks.

The shores and reefs of islands provide important feeding and breeding habitat
for both fish and marine mammals and birds which feed on the fish. Kelp beds
can be particularly high in fish diversity. Smaller fish, which feed primarily on
plankton, use the kelp for refuge and larger fish are attracted by the presence of
these smaller species. Many species also feed on the abundant invertebrates,
such as starfish, common on the rocky shores of SCI.

In August of 2000 Pondellaet al. collected fish data in two ways. First, overnight
gill net sets were used at Pyramid Cove, Purse Seine Rock, and Northwest Harbor.
Gill net fishing is not a comprehensive fishing method. Surveys were conducted
in conjunction with the Ocean Resources Enhancement and Hatcery Program
monitoring program (Table 3-17). In addition, diver transects were conducted at
three locations: lil flower, purse seine rock and reflector reef. The lil flower loca-
tion was unique and perhaps should be managed separately. Pondella found a
warmer fauna on the lee of the east end of the Island, with most sampling reveal-
ing species and abundances typical of kelp/reef fauna. He did not work on the
back side of the Island due to the large swells.
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Northwest Purse Seine Pyramid
Harbor Rock Cove
(Aug, 11, (August 10, (August 9, Grand
Scientific name Common name 2000) 2000) 2000) Total
Anisotremus davidsonii 69 69
Atherinopsis californiensis jacksmelt 1 2 4 7
Atractoscion nobilis 10 8 3 21
Brachyistius frenatus kelp surfperch 2 2
Caulolatilus princeps ocean whitefish 3 5 8
Chromis punctipinnis blacksmith 7 3 1 11
Embiotoca jacksoni black surfperch 5 8 6 19
Galeorhinus zyopterus soupfin shark 3 1 1 5
Girella nigricans opaleye 8 12 8 28
Halichoeres semicinctus rock wrasse 1 5 17 23
Hermosilla azurea zebraperch 11 11
Heterdontus francisci horn shark 11 10 21
Heterostichus rostratus giant kelpfish 5 1 6
Hyperprosopon argenteum walleye surfperch 3 9 12
Hypsypops rubicundus garibaldi 5 5
Medialuna californiensis halfmoon 28 42 14 84
Myliobatis californica bat ray 1 3 1 5
Paralabrax clathratus kelp bass 44 29 46 119
Phanerodon furcatus white surfperch 1 1
Rhinobatos productus shovelnose guitarfish 1 1
Scorpaena guttata sculpin 16 7 26 49
Sebastes rastrelliger grass rockfish 1 1
Sebastes serraniodes olive rockfish 1 1
Semicossyphus pulcher 5 5 7 17
Sphyraena argentea Pacific barracuda 6 1 7
Squatina californica Pacific angel shark 1 1
Trachurus symmetricus jack mackerel 9 7 8 24
Triakis semifasciata leopard shark 4 4 8
Umbrina roncador yellowfin croaker 25 19 44
Xenistius californiensis salema 2 12 7 21

No fish species at SCI are listed as sensitive. However, it is illegal to possess giant
sea bass (Stereolepis gigas), and the status of the Pacific red snapper (Sebastes pau-
cispinis), or Bocaccio, is currently being reviewed by NMFS. Commercial fishing
is not prominent in the waters around SCI, but it does occur. SCl is a popular des-
tination for recreational fishing, and sportfishing boats can be seen on any given
day. There are catch limits and regulations for many sport fish and fishing vessels
are required to document what they catch. Fishes most frequently landed com-
mercially and recreationally from waters around San Clemente Island are
described for 1990, 1995, 1998 and 1999 in Figures 3-8, Table 3-16, Figure
3-9,and Table 3-19, respectively. Appendix B contains a comprehensive species
list of the Island.
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Figure3-8. Abundance of fish reported by pound from commercial harvest in waters around San Clemente Island in 1990 (top),

1995 (middle), and 1999 (bottom) (CA Department of Fish and Game data).
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Table3-18. Top ten (by pound) species of fish and marine invertebrates harvested commercially from reporting blocks around SCI.

1990 1995 1999
Block Pounds Species Pounds Species Pounds Species
. 146,77957 | Red urchin 1231654 |Red urchin 3202290  Redurchin
g 58350.11 | Cdiforniaspiny lobster 131100  Cdiforniaspiny lobster 114321  Cdiforniaspiny lobgter
e 652750 | Pecific mackerd 2156.0  Spot prawvn 7,565.0 | Bocacciorockfish
§ 384255 White seabass 19264 Chinook sdmon 5.469.1 Sea cucumber
% 100950 | Rockfish (aroun, red) 953.8 Rock crab (unspecified) 19012  Cdiforniasheephead
O 70625 | Swordfish 6719  Pink abdone 5880  Rockfish (aroup red)
& 613.50 Cadliforniasheephead 4575 Rockfish (aroup. red) 303.0 Albacore tuna
< 557.90 Ydlowtall 3745 Cdlifornia sheephead 129.0 Spider crab
g 37440 | Greenabdone 1625 Shortfin mako shark
314.45 Rock crab (unspecified) 140 White abdone
19784600 | Pecific mackerdl 406320  Redurchin 169.255.6  Spot prawn
g 2435900 | Hyindfish 26,147.0 _ Blackaill rockfish 481298 | Swordfish
b 764600 | Blackaill rockfish 14,7089  Spot prawn 55534 | Albacoretuna
o 491500 | Redurchin 124349  Cdifornia shegphead 19736 | Seacucumber
= 364800  Rockfish (aroup, red) 82240  Swordfish 15730  Cdiforniasheephead
O 123300  Rockfish (aroup, bocaccio/chili 7129.8  Rockfish (aroup, red) 13634  Cdiforniaspiny lobgter
(% 105500 | Starry rockfish 49398 |Cdiforniasoiny lobster 955.2 Shortfin mako shark
o 871.00 Shortfin mako shark 8911 Rockfish (unspecified) 700.0 Thresher shark
w 760.00 Pecific bonito 775.0 Sablefish 501.3 Pecific mackerel
611.00 Thresher shark 7479 Pink abalone 354.0 Louvar
53700000 ' Market squid 4,276,536.0 | Red urchin 948.249.3 | Redurchin
§ 48692300 | Redurchin 281,311.0 Market squid 125951.8 | Cdifornia spiny lobster
%’ 2838570 | Cdiforniaspiny lobster 79,2230 Jack mackerel 79,2999 | Spot prawn
‘g 487286 | Green abdone 189944  Cdiforniaspiny lobster 10,0399 | Cdiforniasheephead
5 466452 | Pink abelone 75226 Cdiforniasheephead 18850  Swordfish
O 335414 | Black abdone 6.320.8  PFink abdone 11369  White seabass
(§ 136000 White seabass 5280.0 Purpleurchin 955.9 Cdifornia hdlibut
B 112100 Rockfish (aroup, bocaccio/chili 11750  Swordfish 939.6 Sea cucumber
= 995.00 Cadliforniasheephead 860.6 Rockfish (aroup, red) 674.9 Rockfish (unspecified)
903.00 Rockfish (unspecified) 821.9 Ydlowtall 4250 Rockfish (group red)
. 16523600 | Red urchin 2490730  Red urchin 1679720 Redurchin
g 1722400 | Cdiforniaspiny lobster 281240  Skipiack tuna 123,689.3 | Spot prawn
° 154000 | Hadfishes 174455  Cdifornia sheephead 17,2149 | Albacore tuna
E 102400  Yédlowtal 13,7000  Market squid 138133 | Cdiforniaspiny lobgter
E 906.00 White seabass 82730  Cdiforniaspiny lobster 125386  Cdifornia sheephead
o 529.16 Pink abalone 5134.0 Rockfish (aroup, red) 84315 | Swordfish
8 13300 | Soupfin shark 35420 oot prawn 68511  Thresher shark
g 64.58 Green abaone 31955 Rockfish (unsoecified) 3.707.3 __ Market souid
8 6100 Cdiforniasheephead 14875  Pink abdone 29515 | Ydlowtal
1900 Rockfish (aroup, bocaccio/chili 10250  Ocean whitefish 15795  Bludfintuna
80385357 | Red urchin 46894064 |Red urchin 1,436,450.3 | Red urchin
537,000.00  Market souid 295011.0 | Market squid 3722448  Spot prawn
20437350  Pecific mackerel 792230 Jack mackerel 152,560.6 | Cdifornia spiny lobgter
[ 10395981  Cdifornia spiny lobster 45317.1  Cdiforniaspiny lobster 58446.2 | Swordfish
8 2435900  Fyindfish 37,7774 _ Cdifornia sheephead 26,052.7 _ Cdlifornia sheepheed
@ 7646.00  Blackaill rockfish 281240  Skipiack tuna 233522 Albacore tuna
< 610855  Whiteseabass 26,7920  Blackaill rockfish 83823 | Seacucumber
544546  Pink abdone 20406.9  Spot prawn 7,7386 | Bocaccio rockfish
5397.26 | Green abdone 13581.9  Rockfish (aroup, red) 75511 | Thresher shark
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Figure3-9. Most abundant fish harvested from recreational charter boats in waters around San
Clemente Island in 1990 (top), 1995 (middle), and 1998 (bottom) (CA Department of Fish and
Game “party boat” data).
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Table3-19. Top ten (in number reported) fish and marine invertebrates harvested recreationally on party (charter) boats from three
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reporting blocks around San Clemente Island.

1990 1995 1998
No. No. No.
Block | of Fish Species of Fish Species of Fish Species
o 18378 Kelp bass 10,064 Kelp bass 11.239 Y dlowtail
?_o/ 5,692 Rockfish spp. 4,402 Hafmoon 4,631 Kelp bass
Q 3,326 Hafmoon 3,163 Pacific bonito 1,611 Ocean whitefish
] 3278 Cadliforniasheephead 3133 Cadlifornia barracuda 1.367 Rockfish spp.
g 3203 Ocean whitefish 1,153 Ocean whitefish 1,126 Pacific bonito
O 1,997 Pacific bonito 926 Rockfish spp. 886 Halfmoon
o 1.9%4 Yelowtail 866 Yelowtail 677  Cdiforniabarracuda
(% 1250 California scorpionfish 721 Cadlifornia sheephead 572/ Cadifornia sheephead
% 371 Skipjack tuna 571 Californiascorpionfish 268/ Californiascorpionfish
W 339 Cdiforniabarracuda 274 Pacific mackerel 124 Bullet mackerel
3 5108 Rockfish spp. 2,219 Kelp bass 769 Kelp bass
x 3,860 Ocean whitefish 1,430 Rockfish spp. 191 Albacore tuna
2 382 Kelp bass 937 Halfmoon 175 California sheephead
o 2302 Cadliforniasheephead 765 Ocean whitefish 151 Y ellowfin tuna
E 830 Hafmoon 521 California sheephead 132 Yelowtall
O 492 Cadlifornia scorpionfish 482  California barracuda 122 Ocean whitefish
(% 125 Pacific mackerel 228 Cadliforniascorpionfish 119 Rockfish spp.
0] Linacod 83 Cadliforniaspiny lobster 58 Skipjack tuna
13 9 Pacific bonito 52 Rock scallop 57 Hafmoon
= 3 Yelowtail 43 Green abalone 50} Cucumber, sea
- 4,664 Kelp bass 4,811 Kelp bass 19991 Kelp bass
8 1,685 Halfmoon 3,352 Rockfish spp. 7,689 Ocean whitefish
E,’ 1,290 Ocean whitefish 2,665 Ocean whitefish 5,870 Albacore tuna
5 1,000 Rockfish spp. 2410 Halfmoon 5274 Rockfish spp.
= 838 Californiasheephead 1,291 Cdiforniabarracuda 4374 Yelowtall
8 348 Pacific bonito 897 California sheephead 3521 Y ellowfin tuna
c 210/ Cadlifornia scorpionfish 709 Pacific mackerel 1905/ Cadlifornia sheephead
& 201 Yellowtail 439 Abalone, green 1,707 Halfmoon
8‘ ke Skipjack tuna 439 Californiascorpionfish 1,657 Skipjack tuna
3 Pacific mackerel 315 Pacific bonito 1,086 __ California scorpionfish
26,864 Kelp bass 17,04 Kelp bass 25391 Kelp bass
11,809 Rockfish spp. 7,749 Halfmoon 15,745 Ydlowtail
8353 Ocean whitefish 5.708 Rockfish spp. 9422 Ocean whitefish
= 6418 Californiasheephead 4906 Cadliforniabarracuda 6,760 Rockfish spp.
5 5,891 Halfmoon 4,583 Ocean whitefish 6,061 Albacore tuna
5 2424 Pacific bonito 3,478 Pacific bonito 3,672 Y ellowfin tuna
2208 Y dlowtail 2139 Cadlifornia sheephead 2652 California sheephead
1,952 Cadlifornia scorpionfish 1,238 Cadliforniascorpionfish 2,650 Hafmoon
410 Skipjack tuna 983 Pacific mackerel 1,715 Skipjack tuna
191 Pacific mackerel 866 Yelowtail 1354 California scorpionfish

Current Management—Fishes

Management of marine fish stocks is a dual responsibility of the state and federal
governments. Within the state’s three-mi offshore jurisdiction, CDFG provides
the lead, while the NMFS oversees ocean stocks between the three- and 200-mi

limits.
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State Regulation

California’s management of its marine fisheries was fundamentally changed in
1998 with the passage of AB 1241, under which fisheries management authority
was transferred from the legislature to the California Fish and Game Commis-
sion (UCCE 1998). Fishery management plans are now mandated to be devel-
oped by the CDFG, with the Fish and Game Commission authorized to adopt
regulations implementing those plans. The plans will be the primary basis for
managing the state’s marine recreational and commercial fisheries, and must
include measures needed for a sustainable fishery. A status report must be sub-
mitted to the Commission by September 2001.

The harvesting of fish and shellfish in SCI waters is managed directly by CDFG.
Ocean fishing regulations are drafted by the Marine Resources Division,
reviewed in public hearings, revised if needed, and adopted by the Fish and
Game Commission. Emergency actions to close a fishery temporarily can be
taken on short notice, following approval by the Commission and the Office of
Administrative Law. Such action was taken recently to close the red abalone fish-
ery in California (California Department of Fish and Game 1997b).

Harvest regulation seeks to manage sustainable populations through a combina-
tion of techniques: area and seasonal closures; gear limitations; and size, catch,
and possession limitations. If no specific limit is listed in the CDFG sport fishing
regulations for a species, then the general daily limit is ten finfish of any one spe-
cies (or 20 in combination) and 35 shellfish (California Department of Fish and
Game 1997b). Some species are listed in the regulations as having no limit: grun-
ion, topsmelt, jacksmelt, starry flounder, and most clams, among others. Zero
take applies to a few protected species, such as garibaldi, black sea bass, and
speckled (bay) scallops. Several species of marine plants are also prohibited from
being cut or disturbed: eelgrass, surf grass, and sea palm. Seasonal restrictions
apply to a few species: white sea bass, grunion, and California spiny lobster,
among others. Wardens from the Department’s Wildlife Protection Division
enforce the sport and commercial regulations. Sport fishing licenses are required
for everyone except those fishing from certain public fishing docks.

Three new marine protected areas are proposed under Assembly Bill 993 (Shel-
ley), and the Marine Life Protection Act (MLPA) (Section 2.3.2.11). CDFG will
develop a Master Plan for these areas once their sites and boundaries are final-
ized. A Revised Draft Concept will be published and discussed in meetings before
it goes to the Fish and Game Commission (Commission). The Draft Master Plan
is due to the Commission on January 1, 2003, a revised draft is due on April 1,
2003, and the Commission must adopt the Master Plan by December 1, 2003.

Federal Regulation

The health and productivity of fish populations is very dependent on the quan-
tity and quality of their habitat. Ocean and nearshore habitat conditions are
now being addressed through the Essential Fish Habitat (EFH) effort of NMFS. As
defined by the Magnuson-Stevens Fishery Management and Conservation Act,
EFH are “those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity.” One species may require multiple habitats,
depending on its life history, abundance, competition from other species and
environmental variables. These habitats must be identified for all commercially
and recreationally harvested species that are listed in the Fishery Management
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Plans adopted by the Pacific Fisheries Management Council, a federally
appointed regional body of managers and fishermen whose area of oversight
includes SCI waters.

Under the EFH program, all federal agencies must consult with NFMS on any
action or proposed action that may adversely affect EFH. An adverse affect may
include direct (e.g. contamination), indirect (e.g. loss of prey), site-specific or
habitat-wide impacts. Consultations are generally done in conjunction with
other federal statues, such as NEPA, CWA, or ESA. The NFMS provides recom-
mendations to minimize, offset or mitigate these impacts. Within 30 days the
federal agency should respond with a description of the measures that will be
taken or with a scientifically sound explanation for not following the recom-
mendations. NMFS has no regulatory authority to enforce EFH compliance.
However, private citizens still have the option to take legal action to ensure ade-
quate compliance with environmental laws.

The Pacific Fishery Management Council has identified seven major habitat
types that are designated as EFH:

1. Estuarine- Those waters, substrates, and associated biological communities
within bays and estuaries of the coasts of Washington, Oregon, and Cali-
fornia, seaward from the MHHW or extent of upriver saltwater intrusion.

2.  Rocky Shelf- Those waters, substrates, and associated biological communi-
ties living on or within 10 m overlying rocky areas, including reefs, pinna-
cles, boulders and cobble, along the continental shelf, excluding canyons,
from the MHHW to the shelf break.

3. Non-Rocky Shelf- Those waters, substrates, and associated biological com-
munities living on or within 10 m overlying the substrates of the continen-
tal shelf, excluding the rocky shelf and canyon composites, from the
MHHW to the shelf break.

4. Canyon- Those waters, substrates, and associated biological communities
living within submarine canyons, including the walls, beds, sea floor, and
any outcrops or landslide morphology, such as slump scarps and debris
fields.

5. Continental Slope/Basin— Those waters substrates, and associated biologi-
cal communities living on or within 20 m overlying the substrates of the
continental slope and basin below the shelf break and extending to the
westward boundary of the exclusive economic zone.

6. Neritic Zone- Those waters and biological communities living in the water
column more than 10 m above the continental shelf.

7. Oceanic Zone- Those waters and biological communities living in the
water column more than 20 m above the continental slope and abyssal
plain, extending to the westward boundary of the exclusive economic
zone.

SCI Species Covered Under Essential Fish Habitat Regulation

The following 28 species (Table 3-20) are known from SCI waters based on pub-
lished accounts, and are covered in the various Fishery Management Plans. Table
3-19 lists cumulative marine fishes and invertebrates harvested commercially
from reporting blocks around SCI, along with their habitat association and sta-
tus under EFH. Their habitat needs and biological interactions are described in
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Appendix E, along with those of a number of other marine species which may be
considered for special monitoring or “focus management species” status in this
INRMP planning process.

Table3-20. Twenty-eight species known from San Clemente Island waters based on published
sources for which Essential Fish Habitat must be reviewed for projects that may affect them under
the Magnuson-Stevens Act.

Coastal Pelagics Fishery Management Plan

market squid (Loligo opal escens) jack mackerel (Trachurus symmetricus)
chub mackerel (Scomber japonicus) Pacific sardine (Sardinops sagax)
northern anchovy (Engraulis mordax)

Pelagic Fishery Management Plan

albacore (Thunnus alalunga) bluefin tuna (Thunnusthynnus)
swordfish (Xiphias gladiug yellowfin (Thunnus albacares)

thresher sharks (family Alopiidae)

Pacific Groundfish Fishery Management Plan

sablefish (Anoplopoma fimbria) widow rockfish (Sebastes entomelas)

lingcod (Ophiodon elongatus) petrale sole (Eopsetta jordani)

rex sole (Glyptocephal us zachirus) spiny dogfish (Squalus acanthias)

Pacific hake (Merluccius productus) Dover sole (Microstomus pacificus)

leopard shark (Triakis semifasciata) soupfin shark (Galeorhinus zyopterus)

blue rockfish (Sebastes mystinus) bocaccio (Pacific snapper) (Sebastes paucispinis)
grass rockfish (Sebastesrastrelliger) kelp rockfish (Sebastes atrovirens)

olive rockfish (Sebastes serranoides) cabezon (Scor paeni chthys marmor atus)

Pacific Salmon Fishery Management Plan
pink salmon (Oncor hynchus gorbuscha) chinook (king) salmon (Oncorhynchus tshawytscha)

There are two main categories of adverse impacts of EFH, fishing and nonfishing
activities. Measures to minimize fishing effects include: fishing gear restrictions,
time/area closures and harvest limits. Since fishing does not occur under Navy
purview except minimal recreational fishing by personnel from shore, it is not
addressed in this INRMP.

Nonfishing activities that have the potential to adversely affect EFH quantity
and/or quality include: dredging, fill, excavation, mining, impoundment, dis-
charge, water diversions, thermal additions, non-point source pollution and sed-
imentation, introduction of hazardous materials, introduction of exotic species
and the conversion of aquatic habitat. If these activities may result in significant
adverse affects to EFH they should be avoided where less environmentally harm-
ful alternatives are available. If there are no alternatives, the impacts should be
minimized. If adverse affects cannot be avoided or minimized, compensatory
mitigation to conserve and enhance EFH should be recommended.

For the waters of SCI within 300 yards of shore, the area covered in this INRMP,
the following activities may merit a closer look in order to assess effects on EFH
species. These include existing activities and those planned under the current
draft Operations Management Plan (OMP).
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Table3-21. Cumulative marine fishes and invertebrates harvested commercially from the reporting blocks around SCI in 1990 and 1995, along with their habitat association.
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Spec# Common Name  Scientific name Type Species Habitat Depth Other
5 Albacore tuna Thunnus alalunga fish Pelagic/oceanic 20-600m
97 Bigeyethresher shark | Alopiassuperciliosus fish Pelagic -
701 Black abalone Haliotis cracherodii invertebrate Benthic - rocky intertidal, shallow subtidal
22 Black rockfish Sebastes melanops fish Y M ost habs 0-370m
667 Blackgill rockfish Sebastes melanostomus fish Y Most habs 87-768m
479 Blacksmith Chromis punctipinnis fish Pelagic/neritic 0-45m  over shallow reefs, rocks, and in kelp beds
4 Bluefintuna Thunnus thynnus fish Pelagic/neritic 0-200 m
23 Bocaccio rockfish Sebastes pauci spinus fish Y Most habs 0-480 m
261 Cabezon Scor paenychthys marmor atus fish Y Benthic 0-75m rocky bottoms & kelp beds
130 Californiabarracuda | Sphyraena argentea fish Pelagic/neritic 0-20m
22 California halibut Paralichthyscalifornicus fish Benthic/neritic 0-185m
452 Cdliforniamoray edl Gymnothorax mor dax fish Benthic 1-40m  rocky reefs
260 California scorpionfish | Scorpaena guttata fish Y Benthic 0-180 m  rocky reefs
145 California sheephead | Semicossyphus pul cher fish Pelagic/neritic 1-90m | inkelp beds, rocky bottoms
820 Cdlifornia spiny lobster Panulirus interruptus invertebrate Benthic 0-80m | intertidal
4 Chilipepper rockfish | Sebastes goodei fish Y Most habs 0-440 m
245 Cowcod rockfish Sebastes levis fish Y Most habs 0-360+m
431 Dolphin fish Corypahaena hippurus fish Pelagic/neritic 0-6m kelp forest
999 Fish (unspec'f) Osteichthyes fish Most habs 0-300+m
45 Flyingfish Exocoetidae sp. fish Pelagic/oceanic 0-10m
280 Giant sea bass Stereolepisaigas fish Pelagic/neritic 6-45m over rocky bottoms & kelp beds
703 Green abalone Haliotis fulgens invertebrate Benthic 0-20m  rocky intertidal, subtidal
457 Hagfishes Eptatretus sp. fish Benthic 20-900m
478 Halfmoon Medialuna californiensis fish Pelagic/neritic 0-40m overreefs& inkelp beds
55 Jack mackerel Trachurus symmetricus fish Pelagic 0-403m often near kelp
710 Jumbo squid Doscidicusgigas invertebrate Pelagic -
153 L eopard shark Triakis semifasciata fish Pelagic/neritic 0-100m
1%5 Lingcod Ophiodon elongatus fish Benthic 6-475m sub-tidal
191 Louvar Luvarusimperialis fish Pelagic/oceanic -
m Market squid Loligo opalescens invertebrate Pelagic/neritic 0-460 m
490 Ocean whitefish Caulatilus princeps fish Pelagic/neritic 1-140 m  over reefs, rocky substrates, and in kelp beds
467 Opah Lampris guttatus fish Pelagic/oceanic 0512 m
475 Opaleye Girella nigricans fish Pelagic/neritic 0-30m  over rocky reefs & in kelp beds
165 Pacific angel shark Squatina californica fish Pelagic/neritic 3180 m
3 Pacific bonito Sarda chiliensis fish Pelagic/neritic 0-90m
51 Pacific mackerel Scomber japonicus fish Pelagic/neritic 0-300 m
100 Pacific sardine Sardinops sagax caeruleus fish Pelagic/neritic 0-10m
4 Pink abalone Haliotis corrugata invertebrate Benthic 0-60m | sub-tidal, kelp beds
753 Purple urchin Strongyl ocentrotus purpur atuinvertebrate Benthic 0-10m intertidal to subtidal
02 Red abalone Haliotis rufescens invertebrate Benthic 30+m |low intertidal
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Table 3-21. Cumulative marine fishes and invertebrates harvested commercially from the reporting blocks around SCI in 1990 and 1995, along with their habitat association. (Cont’d)
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Red urchin Stronavlocentrotus franciscatinvertebrate
Ridgeback prawn Eusicyoniaingentus invertebrate
Rock crab (unspec'd) | Cancer sp. invertebrate
Rockfish (group, bocact Sebastes spp. fish
Rockfish (aroup, red) | Sebastes spp. fish
Rockfish (unspec'd) | Sebastes sp. fish
Sablefish Anoplopoma fimbria fish
Sea cucumber Holothuroidea invertebrate
Shortfin mako shark | Isurus oxvrinchus fish
Skipjack tuna Katsuwonus (= Euthynnus) pe fish
Sole (unspec'd) Pleuronectiformes fish
Soupfin shark Galeorhinus zyopterus fish
Spider crab Loxorhynchus sp. invertebrate
Spot prawn Pandalusplatyceros invertebrate
Starry rockfish Sebastes constellatus fish
Swordfish Xiphiasgladius fish
Thresher shark Alopiasvulpinus fish
White abalone Haliotis sorenseni invertebrate
White seabass Atractoscion nobilis fish
Y ellowfin tuna Thunnus albacares fish
Yelowtail Seriolalalandi fish

Benthic
Benthic/neritic
Benthic/neritic

M ost habs

Most habs

Most habs
Pel agic/oceanic

Benthic
Pel agic/oceanic

Pelagic

Benthic
Pelagic/neritic
Benthic/neritic

Benthic

Benthic

Pelagic

Pelagic

Benthic
Pelagic/neritic
Pel agic/oceanic
Pelagic/neritic

0-90m intertidal to subtidal
5300 m  soft bottoms
0-50m

0-300+m

0-300+m

0-300+m

150-1000+ m over deep reefs

0-90m intertidal to subtidal
0-60 m

0-300+ m__ sandy bottoms
0-471m
6-150 m
0530 m intertidal

25-275m |ondeep, offshorereefs

4-65m  rocky sub-tidal
0-122m
1-30m
0-70m

R
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» Sedimentation emanating from mouths of drainages due to erosion of terres-
trial habitats from historic grazing of feral animals, from roads and other
Sources.

Passive introduction of exotic species by boat traffic.
Boat maintenance operations, for introduction of toxic substances.
Military uses. The primary uses in the nearshore environment are concen-
trated at coves and beaches, NOTS Pier, offshore areas near Northhead. These
uses are:
- Shore assault training (small boats at Northhead and all coves, that is,
Wilson Cove, West Cove, Northwest Harbor, BUD/S Beach, Pyramid
Cove, Horse Beach Cove, China Cove, and Eel Cove)
- Shore assault training associated with US Marine Corps LCAC land-
ings (West Cove, Pyramid Cove)

- Explosive charge testing (Pyramid Cove, Northwest Harbor, West
Cove, Wilson Cove, SWAT-1, SWAT-2, Eel Point)

- Combat swimmers ship attack (Northhead, Northwest Harbor, Lost
Point, West Cove, Wilson Cove, SWAT-1, SWAT-2)

- Water insertion/extraction (Northhead, Northwest Harbor, Lost Point,
West Cove, Wilson Cove, SWAT-2, NOTS Pier)

- Small boat landing (all coves, NOTS Pier)

- Underwater demolition (at Graduation Beach Underwater Demolition
Range (TAR 2), BUD/S Beach Underwater Demolition Range (TAR 3),
Northeast Point (TAR 1), rustiest nearshore TAR 8)

- Ordnance delivery (short falls from ship-to-shore gunfire that land in
the water in SHOBA FSAs | and II)

Of particular concern would be soft-bottom habitats, and their proximity to
any eelgrass beds in the coves, since the majority of these activities occur in
coves. Areas of hard substrate may include Lost Point, Castle Rock, the reef at
Pyramid Head. Maps 2-1, 2-5, and 2-6 show locations including current and
proposed NSW TARs.

The waters around the Channel Islands have traditionally harbored a large num-
ber of marine mammals. During the early part of this century many marine
mammal populations were significantly reduced by commercial hunting and
habitat destruction. However, most species have made impressive recoveries and
currently occupy most of their previous ranges (Cohen 1980).

Management of marine mammals at SCI is conducted in accordance with NMFS
and their regulatory authority to implement the Marine Mammal Protection Act
(MMPA) of 1972. The MMPA requires NMFS to ensure that activities which may
have an impact upon marine mammal populations are conducted in a manner,
time, and location most appropriate to minimizing potential adverse effects to
those populations. An MOU between the NMFS and NAS North Island was
signed in 1981 to clarify the regulations regarding the management of pinnipeds
at SCI (see Current Management below for summary and Appendix F).

Pinnipeds, seals and sea lions, feed primarily on fish and squid. Annual pup
counts for this group contain anomalously low years that seem to be correlated
with El Nifio events. The hypothesis is that the displacement of food fish species
during lactation periods causes a high pup mortality and/or lowered pupping
levels.
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Three species of pinnipeds are seen regularly on SCI: California sea lion (Zalo-
phus californianus), northern elephant seal (Mirounga angustirostris), and Pacific
harbor seal (Phoca vitulina). Large numbers of sea lions (> 1,000 individuals)
breed on the west side of SCI and small numbers of harbor and elephant seal
pups can be seen in a given year (Table 3-22).

A fourth species of pinniped has occasionally been sighted at SCI in recent years
(1975, 1997), the Guadalupe fur seal (Arctocephalus townsendi). This species was
presumed extinct at the beginning of the 20th century after a period of over-
exploitation by commercial hunters. It historically bred on the Channel Islands
but is now only known to breed at Guadalupe Island. Several sightings of a male
Guadalupe fur seal hauled out among California sea lions have been made on
SCI. This seal (if it is the same individual) has not been sighted since the onset of
the 1997-98 El Nifio event. The Guadalupe fur seal is listed as threatened under
the ESA. In 1938, California law gave complete protection to all pinnipeds from
hunting. Sport and commercial fishermen were allowed to kill sea lions and har-
bor seals for interfering with their operations until the 1972 MMPA.

Cetaceans live their entire lives in the water column. Whales are typically seen
only during migration around the Channel Islands. At least four species of whale
and six species of dolphin have been confirmed in the immediate waters around
SCI, including four federally threatened or endangered species (Table 3-23).

Of the two types of whale, toothed or baleen (filter feeders), most of the local
whale observations are of baleen species that rely on shrimp-like plankton (krill)
and small schooling fish for sustenance. However, no baleen whales are actually
resident in local waters, although all pass through on their annual migrations
between feeding grounds in the Arctic and calving grounds in the tropics. Minke
whales are most likely seen during the spring/summer (June) and autumn
(November). Only one minke whale was observed between San Clemente and
Santa Catalina islands during 1998-1999 surveys. Fin whales are most fre-
quently observed during migration from March to October, but were seen year-
round in the waters surrounding San Clemente Island in 1998 and 1999. Blue
whales were detected during SCI surveys primarily from July to September, with
one whale seen in November. Humpback whales occur in southern California
waters during spring (March-June) and autumn (September—December) where
sightings are widespread but sparse. In waters around SCI, humpback whales
were seen only once each during 1998 and 1999 surveys and both observations
were in April. California gray begin to appear in November as they move south-
ward, and northbound whales with newborn calves pass through between Feb-
ruary and May. They travel three primary routes through the Channel Islands:
one close to shore, one between San Clemente and Santa Catalina, and one out-
side the Islands (see Table 3-22 for estimated densities). Surveys in the waters
around SCI in 1998 and 1999 indicated a peak occurrence from January through
April, and a significant portion of the entire population passing through these
waters (Dailey et al. 1993; Schoenherret al. 1999; Carettaet al. 2000).
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Table3-22. Summary of information on marine mammals that may be encountered in waters
adjacent to southern San Clemente Island.

Estimated Density Estimated Density

Species (no/km?) May-Oct (no/km?) Nov-Apr
Common dolphin 4.65 1.78
Risso’s dolphin 0.061 0.18
Pacific white-sided dolphin no data 0.197
Northern right whale dolphin  no data 0.09
Bottlenose dolphin 0.015 0.034
*Short-beaked dolphin 4.65 11.78
Fin whale 0.0089 0.0027
Blue whale 0.0047 0.00045
Humpback whale no data 0.0015
Gray whale no data 0.115
California sea lion 0.75 1.19
Harbor seal 0.054 0.025

All data taken from Carrettaet at. 2000, except for *, which is taken from NMFS, nd - an aerial
survey done at Horse Beach Cove and adjacent waters.

The majority of sightings (~ 95%) of toothed whale sightings, such as sperm
whales and killer whales, are north of Monterey Bay. However, some species of
dolphin can be found around the Channel Islands throughout the year, though
abundance numbers may fluctuate. The short-beaked common dolphin (Delphi-
nus delphis) is the most frequently seen dolphin throughout the Channel
Islands. Northern right whale dolphin (Lissodelphis borealis), Risso's dolphin
(Grampus griseus), and Dall's porpoise (Phocoenoides dalli) are primarily observed
only during cold-water months of November-April. Pacific white-sided dolphins
(Lagenorhynchus obliquidens) and bottlenose dolphins are also occasionally seen
(Table 3-22) (Caretta et al. 2000). Dolphins feed primarily on fish and conse-
quently may come into conflict with commercial fishermen.

Another marine mammal which deserves mentioning is the sea otter (Enhydra
lutris). It is currently fully protected by California State law and federally listed as
Threatened by the USFWS. Sea otters feed within kelp beds and preferred food
items include sea urchins, crabs, and abalone. They are seen only rarely along
the coast of SCI, and no breeding activity has been observed near the Island.
During 1998 and 1999 surveys three otters were observed on the west coast of
SCI (Caretta et al. 2000). The NMFS estimated the number of sea otters present
throughout the year in SHOBA to be four, and these are usually restricted to the
extensive giant kelp beds located offshore. Appendix B contains a comprehen-
sive species list for the Island.

Table3-23. Marine mammals that have been observed at or around San Clemente Island.

USFWS, CDFG
Scientific Name Common Name Status
Enhydra lutris sea otter FT
Arctocephalus townsendi Guadalupe fur seal FT
Balaenoptera musculus blue whale FE
Balaenoptera borealis seiwhale FE
Balaenoptera physalus finback whale FE
Megaptera novaengiliae humpback whale FE

USFWS and CDFG Codes: FE = Federally Endangered, FT= Federally Threatened.
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Current Management—Marine Mammals

= An MOU between the NMFS and NAS North Island was signed in 1981 to
clarify the regulations regarding the management of pinnipeds at SCI. This
MOU states:

NMFS will consult with NAS North Island prior to authorizing the tak-
ing of a pinniped from SCI for public display, scientific, or rehabilita-
tion purposes;

NAS North Island will request comments from NMFS regarding
research proposals submitted for the study of marine mammals at SCI;
NMFS will request comments from NAS North Island, and NAS North
Island will provide comments, regarding all applications for marine
mammal permits which might affect pinnipeds at SCI;

NMFS will cooperate with the Southwest Fisheries Center to provide a
program for the education and training of NAS North Island biologists
and Base police of SCI in order that they may carry out management,
research, and enforcement activities as regulated by the MMPA.

NAS North Island will ensure all personnel conducting research at
haulout areas are aware of The Standards for Access to and Behavior
on Pinniped Rookeries and Haulout Areas of SCI (attached to docu-
ment);

NAS North Island will assist NMFS in protecting pinnipeds that hau-
lout or breed at SCI by: conducting a census to asses the population,
assisting in tagging of pinnipeds as resources allow, and providing
annual reports to NMFS of marine mammal management on SCI;

Allow access to permitted NMFS personnel to study pinnipeds at SCI;
and

cooperate with any investigation, or report any evidence, of illegal
harassment of pinnipeds at SCI.

= Marine mammals are surveyed by NOAA fisheries in the southern California
Bight biennially.

m  Conduct marine mammal reconnaissance and disturbance monitoring in
conjunction with some ordnance delivery exercises.

m California sea lions and bottlenose dolphins (Tursiops truncatus) specially
trained for Explosive Ordnance Removal are deployed at SCI in support of
Navy training operations.

m  Marine mammal strikes are reported to the CNRSW Natural Resource Coor-
dinator, who reports them to NMFS.

3.6.10 Federally—Listed Table 3-24 is a summary of federally-listed plants and animals that occur on

Species SCIl and fall under the protection of the ESA. Under Section 7 of the ESA, federal
project proponents must consult with USFWS or NOAA National Marine Fisher-
ies if one or more listed species may be affected by an action. Consultation with
USFWS or NOAA National Marine Fisheries may range from informal discus-
sions to formal consultation requiring a biological assessment by the project pro-
ponent. See Appendix D for complete discussions of each species.
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Table3-24. Federally listed plants and animals.

FE/FT |Scientific Name Common Name

Plants

FE Castillegja grisea San Clemente Island indian paintbrusn
FE Del phinium variegatum ssp. kinkiense San Clemente Island larkspur

FE Lithophragma maximum San Clemente Island woodland star
FE Lotus dendroideus var. traskiae San Clemente Island broom

FE Mal acothamnus clementinus San Clemente |sland bush mallow
FE Shbara filifolia Santa Cruz Island rock cress
IAnimals

FT Xantusia riversiana Island night lizard

FT IAmphispiza belli clementae San Clemente sage sparrow

FE Lanius ludovicianus mearnsi San Clemente loggerhead shrike
FE Pelecanus occidentalis californicus California brown pelican

FT Charadrius alexandrinus nivosus western snowy plover

California Dissanthelium

California dissanthelium (Dissanthelium californicum) was collected for the first
and last time on SCI by Blanche Trask in June of 1903. It was also collected once
on Santa Catalina Island in 1847 and on Guadalupe Island in 1875. Dissanthe-
liumis a genus encompassing 16 species, all of which are found in Mexico and
South America. California’s Dissanthelium is the northernmost member of the
genus and is currently presumed extinct throughout its range. We have no
knowledge of its former abundance.

Dendromecon harfordii var. rhamnoides

The Southern Island tree poppy (Dendromecon harfordii var. rhamnoides) was last
reported to be on the Island by Blanche Trask at the turn of the century; it is
endemic to Santa Catalina Island and SCI. Dendromecon is a genus that includes
two species occurring in California and Baja California.

Lycium brevipes var. hassei

Lycium is a genus that inhabits arid and semi-arid regions around the world. the
Santa Catalina Island desert thorn (Lycium brevipes var. hassei) is now thought to
be extinct on Santa Catalina Island and SCI, but still exists on the Palos Verdes
peninsula on the mainland of California. It once grew on SCI on coastal slopes at
low elevations.

Bewick’s Wren

The SCI endemic subspecies, Thryomanes bewickii leucophrys, was collected and
described as distinctive from mainland populations by Anthony in 1895. Early
observations, including Howell (1917), reported the bird as “abundant” and
“evenly distributed” over the Island. The course of its decline is not well docu-
mented because of the lack of surveys from 1925-1968. The last confirmed
record was a specimen collected in 1941 that is now preserved at the Los Angeles
County Museum of Natural History. No observations were made during numer-
ous surveys in the late 1960s and early 1970s. Bewick’s wrens were once again
observed on SCI starting in 1973, though no records have confirmed the pres-
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3.7 Invasive Species

ence of T.b. leucophrys. The individual observed in 1973 was captured, measured,
and photographed. It was subsequently determined not to be the SCI subspecies
but possibly T.b. catalinae from Santa Catalina.

Early observations of Bewick’s wrens were most commonly in areas of dense
shrubs, including cactus and cherry. On the mainland, Bewick’s wrens inhabit
many different habitats but have particularly high densities in thick chaparral.
They nest in cavities formed in the ground, trees, rocks, or man-made structures.
The extirpation of this subspecies from SCI has been attributed to the loss of
shrub cover from overgrazing by goats. Consistent sightings today of individual
Bewick’s wrens during periodic surveys for loggerhead shrikes indicates some
members of other T. bewickii subspecies continue to find their way to the Island.

San Clemente Spotted Towhee

The spotted towhees (formerly rufous-sided towhee), Pipilo erythrophthalmus
clementae, observed on SCI in the early part of the twentieth century were of a dis-
tinct subspecies endemic to SCI, Santa Catalina, and Santa Rosa Island. It is still
relatively common on the latter two islands but was extirpated from SCI during
the 1970s. There are approximately 2,000-5,000 pairs currently on Santa Catalina
Island and re-introduction of some of these individuals to SCI may be a possibil-
ity in the future. A migrant race, P. e. oregonus, is still observed on the Island,
mainly in the fall. This species is included on the CDFG’s draft Bird Species of Spe-
cial Concern list as a first priority species.

Song Sparrow

Breeding populations of the San Clemente song sparrow Melospiza melodia clem-
ente are believed to have been extirpated from SCI for many years, although it
breeds abundantly on Santa Cruz Island (Schoenherret al. 1999) and individual
adults are occasionally detected during loggerhead shrike monitoring.

As an island ecosystem, SCI is particularly vulnerable to the introduction of non-
native, invasive species (Table 4-8). Plants and animals which evolved in other
locations may have ecological advantages over native species which evolved
without the levels of competition and predation present elsewhere. If conditions
are hospitable, newly introduced species can become established and out com-
pete native species. Non-native plant species have altered native plant commu-
nities and the wildlife that inhabit them (Section 3.3.6.2). Other species and
habitats, including marine communities and insect populations, have undoubt-
edly been affected by invasive, non-native plants.

Management of invasive species nationwide is focusing on those species pres-
ently having obvious negative effects. Recent studies reveal that observed effects
may range from “relatively large spatial (habitat-wide) and temporal-scale
(decades) to small-scale interactions that take place in a matter of weeks”
(Crooks 1998; Reusch and Williams 1998). To be effective, management actions
need to understand invasions in the context of the existing and historical natu-
ral systems (L. Levin, UC San Diego, pers. comm.). Some species have taken
decades since introduction to become a “pest,” showing that it is “potentially
dangerous” to predict future status of an invader from its current status (Crooks
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1998). Timing is of the essence, since delays in implementing appropriate con-
trol or extirpation measures can cause the measures to be ineffective if the invad-
ing population grows too large (Levin, pers. comm.).

Maintaining quality habitat should also help prevent or minimize exotic species
invasions. Disturbed sites, even when disturbed temporarily for restoration pur-
poses, show an increased number of nonindigenous species (Crooks 1998).
Altered hydrologic, soil, and fire regimes can also contribute to exotic plant ger-
mination and establishment.

Once exotic species are established, at least four types of management controls
can be used: (a) mechanical (through physical removal), (b) chemical (through
conventional pesticides), (c) biological (through introduction of known natural
predator or parasite), and (d) harvest management (through promotion of a
sport or commercial fishery) (e) fire. Biological controls are still in the experi-
mental stage but hold promise. Each type has associated advantages and disad-
vantages, and combinations of more than one can be applied. Through adaptive
management, managers can learn from experience to help identify the best tools
for exotic weed control.

Targeting control of the most noxious, potentially ecosystem-damaging species
in a timely fashion should also be a high priority because not all alien species cre-
ate serious problems.

Terrestrial weeds are a threat to diverse and healthy ecosystems. They can alter
ecosystems to the extent that they no longer support their native functions.
They change ecosystem dynamics by changing soil nitrogen cycling, out-com-
peting natives for water and light, and predisposing an area to wildfire by pro-
viding fuel where there otherwise might not be enough ground cover to carry a
fire. Some species possess the ability to completely change the structure of the
vegetation, making it unsuitable to most native wildlife species. Sensitive and
declining wildlife and plant species are particularly at risk from these weeds.

Other weeds that occur in very low numbers or seem innocuous for years may
expand their range dramatically and become a difficult pest under the right
environmental conditions. These conditions might include a year with very late
rains, or a flood that results in heavy sedimentation of drainages in the case of
riparian weeds.

An EO was signed in February 1999 (EO 13112) directing federal agencies to
identify and manage invasive species. The order stipulates that actions will be
taken to prevent the introduction of invasive species, monitor for their presence,
and respond rapidly to eliminate them. DoD subsequently issued a memoran-
dum of compliance with this EO. An effective way to implement these actions is
through the Federal Noxious Weed Act of 1975 that requires federal land manag-
ers cooperate with state and federal agencies to manage undesirable plants. It
mandates that a program and a person be assigned to deal with unwanted
plants, funding, cooperative agreements, and the use of integrated pest manage-
ment systems. The military point of contact for the Act is the Armed Forces Pest
Management Board (Established by OPNAVINST 6250.4A).

Some species of exotic weeds are the focus of eradication efforts. Efforts have
been made Island-wide to eradicate fennel (Foeniculum vulgare), iceplant (Carpo-
brotus sp.), smilo grass (Piptatherum miliaceum), and tamarisk (Tamarix ramosis-
sima). Non-native annual grasses are being targeted for removal at shrike release
sites, however, the extent of these species Island-wide may prevent their total
eradication. Appendix B contains a comprehensive species list for the Island.
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Current Management—Invasive Terrestrial Plants

= Assure that exotic plant introduction and spread on SCI are minimized
(INLMA BO 1-6-97-F-58).
Use native species only in landscaping.
All vehicles and equipment used in construction or training activities on SCI
shall be washed prior to coming onto the Island to help prevent the spread
of exotic plants. Vehicles must be free of mud and weed seed. The Navy shall
assure that the underside and wheel wells of all vehicles are sprayed under
high pressure to remove weed seed.

= Assure that roadbed material is weed free prior to shipping to SCI by requir-
ing that a sterilant or herbicide be mixed with roadbed material prior to ship-
ping. The Navy shall assure that stockpiled roadbed material is checked
annually between April and June for weed growth and that an appropriate
herbicide is applied prior to seed set if weeds are present (INLMA BO 1-6-97-
F-58).

m  The weed eradication plan for SCI shall be completed and implemented
(INLMA BO 1-6-97-F-58).

= Wash all vehicles prior to coming onto SCI to be free of mud and weed seed
(INLMA BO 1-6-97-F-58).

= Appropriately timed exotic plant removal projects shall continue in the
INLMA.. Proponents of projects both within the INLMA and within superior
habitat outside of the INLMA shall contribute toward the exotic plant con-
trol effort within the INLMA.

Other measures:

m  Current invasive weed control measures focus on eradicating newly arrived
species before they become established.

= NRO maintains a program to eradicate fennel, iceplant, smilo grass, and
tamarisk.

= Sections of Ridge Road have been sprayed with herbicides to remove exotic
grasses.

m Efforts are currently being made to get funding to eradicate black mustard
(Brassica nigra) in SHOBA and veldt grass (Ehrharta calycina) near the airfield.

3.7.2 Marine Invasives Management is absent for controlling an important source of marine invasive
species—thousands of pleasure-craft travelling from port to port. A recent survey
of southern California harbors and marinas found a pattern of introductions of
nonindigenous ascidians (tunicates) coming from the hulls of traveling recre-
ational boats (Lambert and Lambert 1998). The non-native species have become
fouling pests in marinas, covering docking facilities and other artificial struc-
tures in the water with a slimy coat. Without some major changes in the rules
governing the movements of these boats, the researchers warn that exotic spe-
cies will continue to appear at an ever-escalating rate. However, research is pur-
suing effective anti-fouling paints that are environmentally safe (e.g. no metals
like TBT) that could help minimize the attachment of organisms to boat hulls.
One experimental alternative is the use of a strong repellent made from hot chile
peppers that could be applied to hull bottoms (Henry 1998). California Fish and
Game Code Section 2271 and Section 6400 make it illegal to release exotic
organisms into California waters via ballast dumping or any other means, with
penalties up to $5,000 and one year in jail for each violation (Cohen 1998).
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Prevention of new introductions is the most desirable, although most challeng-
ing, strategy. Since ballast water is the most prevalent means of dissemination,
effective controls should be placed on ships coming to SCI. Uniform National
Discharge Standards (UNDS) are currently being developed for Armed Forces
vessels. Phase | (of three phases), published in 1999, determined which dis-
charges will be required to control by using a marine pollution control device
(MPCD), and which discharges will not require controls (Table 4-13; 40 CFR
Chapter VII).

NEPA assessments of Navy projects involving marine ports or terminals should
identify, discuss, and adopt mitigations for the ballast water impacts (Cohen
1998). The present ballast water exchange program of the Navy should be con-
tinued and evaluated for its effectiveness. At the minimum, the boating commu-
nity needs to be aware of their role in the possible transfer of exotic species from
port to port while effective preventive measures are developed.

In addition, the aquarium trade businesses and customers must become aware of
the impacts and prevention of releasing non-native species into the local envi-
rons. In 1998, over 100 notable scientists petitioned the federal government to
ban the use of Caulerpa taxifolia in American aquaria, and it was designated a
prohibited species under the federal Noxious Weed Act in 1999. Importation,
sale, transport, and interstate trade of the species is a federal offense. The South-
ern California Caulerpa Action Team (SCCAT), consisting of representatives
from state, federal, local and private entities, has been organized to respond
quickly and effectively to discovered patches. Efforts to control this seaweed
while not furthering its fragmentation and spread nor harming surrounding
environments is very costly and while initial efforts appeared successful, it
appears the algae is growing back in treated areas. Appendix B contains a com-
prehensive species list of the Island.

Current Management—Marine Invasives

= UNDS determine which discharges require control by using a MPCD, and
which discharges will not require controls (Table 4-13; 40 CFR Chapter VII).
The Navy is in compliance with these standards

All species have both beneficial and negative effects on their environment.
Often the negative effect is through a feeding event, where a member of one spe-
cies eats a member of another species, or less often one of its own. Although
predator-prey relationships are a fundamental part of the natural order of things,
occasionally the conflict is of such a sustained nature or magnitude that it must
be managed to avoid unacceptable risks to a population or species. This is fre-
quently the case—particularly in southern California—with conservation and
recovery programs for endangered species. Predators have a disproportionate
effect on these rare and declining species with each individual they kill. Manage-
ment of the predation problem to reduce it to acceptable levels is a top priority in
endangered species programs regionally.

The few species that successfully establish on oceanic islands like San Clemente
usually are successful as they are often released from competition and predation
pressures present on the mainland. However, as the number of species rises on
the Island over time, the potential for competition and conflict between species
is expected to rise. The species that become established may never be very popu-
lous on the Island or evolve proper defense mechanisms against competitors or
predators that are introduced later.
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m Cats and rodents are managed as
part of a Predator Management
Program. Feral cats and dogs
were the focus of a recent CNO
Policy Letter dated January 10,
2002 (Appendix G). Feeding of

feral animals on Navy bases is pro-

hibited by the Secretary of the
Navy.

This is the case on San Clemente Island today. The Island is home to a number of
federal- and state-listed species, including what some consider the most endan-
gered bird in North America: the San Clemente loggerhead shrike. Many other
species (Table 3-4) are not listed but are endemic only to SCI or the Channel
Islands. The introduction of goats, sheep, pigs and cattle over the past century
had a devastating effect on the habitat of the loggerhead shrike and the biologi-
cal integrity of the entire Island. These animals have since been removed from
SCI, but with continued effects on native populations of shrikes, sage sparrows
and probably many other less conspicuous species. Introduction of domestic
cats and black rats have exacerbated the problem of population recovery of
native fauna. Cats potentially consume large numbers of Island night lizards and
pose a real threat to Island bird species. Cats and rodents are managed as part of
a Predator Management Program. Feral cats and dogs were the focus of a recent
(January 10, 2002) CNO Policy Letter (Appendix G). Feeding of feral animals on
Navy bases is prohibited.

DoD Instruction 4150.7 establishes the DoD Pest Management Program and
describes its general requirements. The Instruction states the Navy’s pest man-
agement policy and requires a comprehensive Pest Management Plan. The
Instruction discusses the need to control pest outbreaks which affect the military
mission, damage property or impact the welfare of people. OPNAVINST 6250.4B
outlines the Navy’s policies and procedures for implementing pest management
programs. In addition to policies outlined in the DoD directive, it includes
guidelines “to enhance the natural environment...to maintain optimal biodiver-
sity.” This directive, in conjunction with Chapter 17 of OPNAVINST 5090.1B,
also requires that the use of pesticides comply with applicable regulations to pre-
vent pollution.

There are still many gaps in SCI’s pest management program. There is currently
no baseline information or management addressing invasive ants or many other
insects. Predatory reptiles and amphibians, such as alligator lizards and bull-
frogs, that could decimate populations of endemic species if not immediately
controlled are not adequately monitored for on incoming materials. Some main-
land snail species may pose a threat to SCI’'s endemic snail species if introduced
to the Island. The feeding of feral cats in the housing area of Wilson Cove still
occurs and hinders cat control efforts in other parts of the Island. Appendix B
contains a comprehensive species list of the Island.

Current Management—Non-Native Terrestrial Animals

m Predator management is conducted on SCI primarily as a facet of the San
Clemente loggerhead shrike conservation and recovery program.

m  There is an ongoing feral cat control program that has been conducted since
1991. Cats are removed by hunting and trapping, but this is only permitted
outside (south of) the Wilson Cove area which leaves a perpetual source pop-
ulation for the entire Island at Wilson Cove. Funding is being sought to
expand cat control around Wilson Cove.

There is a “no pets policy” on SCI.
The feeding of feral cats is prohibited by Navy policy (SECNAVINST 6401-1A
and CNO policy letter 5090 Ser N456M/1U595820 dated 10 January 2002).

m Rodent control efforts are conducted by Pest Management around facilities
in Wilson Cove and elsewhere on the Island.

m  Control of rodents around shrike nesting areas is done primarily with bait
stations baited with Quintox. The primary target is roof rats (Rattus rattus).
Rodents, mainly rats, are also trapped in box traps. In addition, flashing is
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placed around the base of nest trees aimed at deterring rodents from climb-
ing the trees.

- The application of Quintox started in 1999 and more Quintox was
applied in 2000 than in 1999, however, mouse abundance increased
again in 2000, even though it remained less than in 1998. Research on
mouse abundance in occupied and unoccupied shrike territories
showed an overall declining trend from 1998 to 2000. While the
application of Quintox no doubt would have some impact on the
rodent population locally where it is applied, the study of all shrike
prey types showed a trend towards greater abundance in 1998 than in
the subsequent two years. This trend may be attributed to the
increased rainfall and associated increase in primary productivity
from the El Nino in 1998. 1999 was a relatively dry year.

- In 2000, the total amount of Quintox consumed was estimated to
impact about 26,473 rodents.

- It is unknown what the impacts are on native rodent populations.
However, the poison is used primarily in canyon bottoms where mice
are not very common. Most mice are found on the plateaus according
to unpublished prey research on SCI. Bait boxes are also elevated off
the ground to minimize accessibility to mice while remaining effec-
tive on rats (K. Brock, pers. comm)

= Population surveys and Island-wide monitoring of the productivity of native
raptor and corvid populations is ongoing. Individual raptors and ravens that
may pose a threat to nesting shrikes are identified. Raptor predators of SCI
shrikes may include the red-tailed hawk, sharp-shinned hawk, Cooper’s
hawk, and the peregrine falcon. Raptor or raven nests within 400 m of a
shrike nest are either torn down or the eggs are destroyed. As shrikes begin
nest building, bait stations are established to lure ravens away from the
shrike territories.

3.8 Inventory and Monitoring of SCI Natural Resources

3-118

Most of the key management questions for managing SCI ‘s natural resources in
the context of “no net loss” of military values cannot be answered without long-
term monitoring data, with the exception of those directly tied to habitat loss.
Habitat loss or degradation, and resulting species’ declines, are the most direct
and obvious anthropogenic impacts to the Island’s resources. Currently, manage-
ment is driven by direct regulatory management/control through the permitting
process and mitigation. However, for many questions, the influences of changing
food chains and other aspects of environmental structure may be greater than
direct habitat modification. The relative importance of the effects of habitat mod-
ification versus other influences upon key species is poorly documented.

Managers concerned with ensuring the long-term health of the Island ecosystem
need to know what the long-term trends are in Island populations and what is
causing those trends. Some of these trends may be driven by drought, storm
surges, EI Nifio-La Nifia cycles, or climatic change rather than any local human
activity. Populations fluctuate for a variety of reasons, and managers need to
know what fraction of the variability is due to human influences.
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There are a wealth of projects currently underway in the region which SCI could
benefit from participating in. Conservatively, at least $17 million is spent annu-
ally monitoring in the southern California Bight (National Research Council
1990). However, currently the major regional time-series monitoring programs
do not contain data specific to SCI. These include:

= Sport and commercial catch reported to CDFG, in which fishermen report
the number and species caught (including lobster, sea urchin, and abalone),
number of anglers fishing, area fished, and hours fished. However, no report-
ing is done specific to Island waters. Bait fish and invertebrates are not
included.

»  MRFSS/NMFS periodically monitors surfperch, croackers, sand bass, and hal-
ibut by boat and dock checks of sport fishermen.

m  The California Cooperative Oceanic Fisheries Investigation which examines
hydrology, primary production, zooplankton biomass, and larval fish distri-
butions. It originated in response to the collapse of the sardine fishery in
1947. Itis unparalleled in its spatial extent, duration, and consistency
through time of its study of the ocean and fisheries biology. Sampling occurs
in offshore and coastal waters.

m Data collection on sea surface temperature and other parameters from near
the turn of the century at Scripps Pier, Scripps Institute of Oceanography.

= During the last two decades, a Channel Islands National Park monitoring
program has been developed to evaluate and predict the present and future
state of ecological resources of the Channel Islands. Established in 1981, the
project was designated the Vital Signs Monitoring Program and its objectives
were to:

1) determine the present and future ecosystem health,

2) establish empirically normal limits of resource variation,

3) provide early diagnosis of abnormal conditions, and

4) identify potential agents of anthropogenic change (Davis In press).

The program has become a cost-effective and collaborative effort among numer-
ous federal, state, and private interests. Currently, SCl is the only Channel Island
that does not participate in this program. Without access to long term inventory
or monitoring data, the Navy lacks the ability to make proper management deci-
sions for this habitat, including the ability to identify concerns.

The program has also produced peer-reviewed handbooks of monitoring proto-
cols for all major taxonomic groups of the Channel Islands. Initially, a handbook
was produced for surveying the rocky intertidal ecosystem based on studies con-
ducted by Littler (1980). This handbook is currently being revised but will con-
tinue most of the protocols outlined in the original handbook. Using these
protocols, monitoring locations could be established at SCI.

At other Channel Islands, surveys for rocky intertidal habitats are conducted at
permanent survey sites that are clearly marked and sampled at specific time
intervals. At each site, selected organisms representing common tidal zones are
surveyed: the highest zone is represented by the acorn barnacle (Chthamalus fis-
sus/dalli), the next lowest zone is represented by the turf-like red alga (Endocladia
muricata), followed by brown algae such as Pelvetia fastigata and Hesperophycus
harveyanus, and finally the lowest zone is represented by the California mussel
(Mytilus californianus). In addition, the abundance of tar, bare substratum, and
black abalone are monitored. Abundance of these organisms is determined by
one of two methods: fixed photogrammetric quadrats (50 x75 cm) or fixed plots
a-2 mz)(Davis etal. 1994).
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Most monitoring is done in response to BOs and permit requirements for dis-
charges or construction or maintenance projects. Discharge permits are adminis-
tered by a number of agencies and there is no attempt to coordinate among
them except for recent attempts by the Southern California Coastal Water
Research Project (SCCWRP) (Bight 1984 and Bight 1998). This organization col-
lected and integrated data from all municipal dischargers in the Bight during
these years. This program is oriented to pollution rather than broader ecological
questions.

Most other ecological monitoring is mandated by regulators for project propo-
nents to accomplish and tends to be limited in its ability to provide manage-
ment guidance. It is narrowly defined and completed within parameters of the
permitting process and the project proponent’s cost constraints.

The existing approach is piecemeal, non-standardized, and generally not dis-
seminated beyond the project proponent, the immediate agency in charge, and
the consulting firm contracted to perform the monitoring. Project-oriented
monitoring often provides little predictive insight because species abundance
and diversity are inherently variable at many scales. Such monitoring typically
does not allow for adequate experimentation or sampling to make it useful as a
baseline for future or related studies. Furthermore, it does not provide any indi-
cation about whether the Island as a whole is being affected by cumulative
effects of the multitude of projects implemented within it.

The following surveys are recurring:

Semiannual shrike surveys (BO 1-6-97-F-21 Training Activities)

Kelp monitoring, starting 2002

Sage sparrow through 2003 (BO 1-6-97-F-21 Training Activities; TARS BO 1/01)
Island night lizard status and trend surveys

Western snowy plover status and trend surveys in breeding season (TARS
BO 1/01)

The Navy implemented a long term vegetation monitoring program in 1992 and
1993. Due to fluctuations in funding, surveys have been sporadic throughout
the last several years; reports produced in 1994, 1996 and 2000 are based on
fieldwork done in 1992-1996 and 2000. Still, these surveys have produced a set
of baseline data that is critical to future work on the Island.

The objectives of the monitoring program are to:

= Implement a sampling plan that will provide an objective, quantitative base-
line description of Island vegetative communities.

m  Track plant community characteristics in relation to environmental and use
gradients.

m Design and enact a sampling plan for documenting vegetation change with
special emphasis on critical/sensitive areas and those clearly in dynamic
states of transition. Provide a means to quantify how small a change could be
detected at a given level of confidence given the number of plots established
and a background year-to-year variation of x% for the sampled species.

m  Provide a means of evaluating vegetation change with respect to manage-
ment goals. That is, group species by their desirability and quantify increases
and decreases with confidence intervals stated.

= Design a means of tracking the status of sensitive species.
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Landscape Stratification

The Island was stratified into the following units for sampling: unique soil tex-
ture-vegetation polygons, terrace flats, terrace faces, high-plateau grasslands,
mid