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The Mediterranean Coast Network

Introduction

The Mediterranean Coast Network of national park units includes Cabrillo National Monument, Channel Islands National Park, and Santa Monica Mountains National Recreation Area.  These parks protect and manage an increasingly rare example of a Mediterranean coastal ecosystem. Five regions around the planet (the area bordering the Mediterranean Sea, central Chile, the Cape region of South Africa, southwestern and southern Australia, and the semi-arid coastal regions of North America) have climates identified as “Mediterranean.”  This climate type, characterized by mild, rainy winters and hot, dry summers, occurs on about three percent of the world’s total land area.  The Mediterranean climate regions afford favorable human habitation, support considerable agricultural development, and are of high recreational value. As a result only 18 percent of this ecosystem type remains undisturbed worldwide. While the high degree of urbanization along the southern California coastline has resulted in the loss of significant natural areas and increasing human impacts to natural systems, the Mediterranean-type ecosystem of southern California has been identified as one of the world’s biodiversity “hot spots”. Additionally, the southern California bight, an ecologically unique area of near-shore Pacific Ocean coastal habitat which extends south from Point Conception south encompassing the San Diego area, provides conditions that promote high species richness and diversity.  

The Parks of the Mediterranean Coast Network

Cabrillo National Monument (CABR) located on the Point Loma peninsula, San Diego is isolated from other natural land by the ocean and surrounding urban development. CABR forms an island of rare habitats in a highly developed landscape.  The monument, which is 160 acres in size, also administers 128 acres of marine intertidal that is offshore of US Navy Land area and co-manages the 668 acre Point Loma Ecological Reserve with the United States Navy. One hundred and twenty eight acres of CABR are included in the Point Loma Ecological Reserve.  Many habitats on the peninsula have been recognized as endangered by the California Natural Resource Diversity Database and include such communities as maritime succulent scrub, coastal sage scrub, and maritime chaparral.  Nevertheless, the integrity (species and populations, and rates and scales of ecological process appropriate to the system) of much of the coastal sage scrub community here is still high.  Its protection as a federal reserve, where private development is not allowed and access to much of the area is restricted by the U.S. Navy to authorized personnel only, has limited public access to just a small portion of the peninsula.  The intertidal area bordering the southwestern end of the park is one of the richest and most diverse tide pool areas remaining in San Diego county.  Just off-shore, outside of the park boundary, lie the Point Loma kelp beds.  Together, over 1000 species of organisms, including more than 80 sensitive species, reside in the marine and terrestrial environments of Point Loma.

Channel Islands National Park (CHIS) is part of an island chain lying just off California's southern coast.  Currently the park encompasses about 250,000 acres divided nearly equally between land and water.  The five islands of the park, Anacapa, Santa Cruz, Santa Rosa, San Miguel, and Santa Barbara, and the adjacent submerged lands were set aside as a national park because of their outstanding and unique natural and cultural resources.  CHIS was designated an International Biosphere Reserve in recognition of its genetic diversity and importance as an environmental baseline for research and monitoring. Additionally, the U.S. Congress has declared the waters surrounding park islands out to six nautical miles as a National Marine Sanctuary.

The park's significance with respect to natural resources lies largely in the isolation of the islands.  This has resulted in the evolution of numerous species, subspecies, or varieties of flora and fauna that are unique to the islands. The islands ecosystems, while providing habitat for species that may occur nowhere else, are often "simpler" or less diverse than those on the nearby mainland.  Difficulty in accessing the islands has provided some amount of natural protection from human impacts. For this reason, several species of marine birds and mammals, which once commonly bred along the southern California coast, now breed only on the Channel Islands.  In 1991, CHIS was selected by the NPS as one of the original prototype Long-term Ecological Monitoring (LTEM) sites. 

The Santa Monica Mountains National Recreation Area (SAMO) exists today as a mosaic of diverse land ownerships and uses extending over 150,000 acres. Approximately 50 percent of the land within the park boundary is currently protected through ownership by federal, state, and local park agencies.  Although, the other half of the recreation area is privately owned, much of this land is still undeveloped and, unlike most national parks, SAMO is still expanding as remaining natural open-space parcels become available are purchased and maintained as public park land. 
The Santa Monica Mountains are one of the last remaining examples of a relatively undisturbed Mediterranean-type ecosystem in the world.  A unique climate, diverse topography, and other factors create a complex assemblage of vegetation types including oak woodland, several types of chaparral, coastal sage scrub, valley oak savanna, grassland, riparian woodland, wetland, and coastal marsh. This diversity in vegetation provides abundant habitat for 50 species of mammals, nearly 400 bird species, and over 35 reptile and amphibian species. These natural resources occur within and adjacent to Los Angeles, the second largest urban area in the nation.

Each park in Mediterranean Coast Network (MCN) has built excellent working relationships with outside experts and cooperators, and to some extent developed individual inventory and monitoring programs. Cooperating agencies and organizations include the following:

· USGS BRD, Western Ecological Research Center (WERC)

· USGS BRD, WERC – Channel Islands Field Station


· USGS BRD, Forest and Rangeland Ecosystem Science Center


· University of California, Los Angeles


· San Diego State University


· University of California, Santa Barbara

· California State University Northridge

· Santa Monica College


· Los Angeles County Museum of Natural History


· California Department of Parks and Recreation


· Santa Monica Mountains Conservancy

· US Coast Guard

· Metropolitan Waste Water Dept.

· Pt. Loma Nazarene University

· Minerals Management Service

· Mountains Restoration Trust


· Resource Conservation District of the Santa Monica Mountains


· Pepperdine University


· Rancho Santa Ana Botanic Garden


· Santa Barbara Museum of Natural History


· Santa Barbara Botanic Garden


· University of California, San Diego


· The Nature Conservancy


· San Diego Natural History Museum


· Maturango Museum

· County of San Diego

· University of California, Berkeley

· Stephen Birch Aquarium 

· US Navy Natural Resources

· US Navy Southwest Region

· City of San Diego

· California Dept. of Fish & Game


Prior to formation of the network, resource science staffs from the three parks interacted informally, but now work together in the more formal network structure. Natural Resource Challenge funding has enabled the network to build on earlier work to complete inventories and design and begin implementation of an integrated long-term vital signs monitoring program that considers issues at the network as well as the park level.   

Network Organization

In April of 2000 park superintendents from the three parks signed a network charter and the framework of organization was established to begin Inventory and Monitoring planning under the Natural Resource Challenge within the Mediterranean Coast Network.  Organization of the network centers on the Board of Directors and the Technical Committee.  The Board of Directors provides oversight and ensures individual park participation in I&M planning process. The technical committee is the primary functioning body with responsibility for general program planning and implementation.  The board meets twice a year. The technical committee meets approximately every two months. The Network coordinator, who is an ex officio member of the board and a member of the technical committee, is responsible for the day-to-day management of network activities. 
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Vital Signs Monitoring

In FY01 the network received $150,000 startup vital signs monitoring planning funds and $152,000 in FY02. In FY03 the network expects to receive its full allocation of $302,000.  This funding is designated to develop the Vital Signs Monitoring program at CABR & SAMO. Channel Islands National Park, as one of the original prototype monitoring parks, receives monitoring program funds through past park base increases which began in 1992 and which now total nearly $622,000 per year. Each of the three parks is at a different stage with its monitoring planning and implementation. 

Scoping

In January of 2000 a park specific Inventory and Monitoring Vital Signs workshop for CABR was conducted with over 70 invited participants representing the National Park Service, US Environmental Protection Agency, US Navy, US Fish and Wildlife Service, USGS Biological Resource Division, the City of San Diego, the County of San Diego, UC Berkeley, UC San Diego, UC Santa Barbara, UC Santa Cruz, the US Coast Guard, San Diego Natural History Museum, California Water Quality, National Marine Fisheries Service, California Fish and Game, and others. Five working groups defined ten priority resource categories for inventory and monitoring activities:  

1. Monitoring of reptiles and amphibians.

2. Long-term population trends in carnivore communities.

3. Inventory of small mammals on Point Loma Ecological Reserve.

4. Bat inventory of Point Loma area.

5. Invertebrate inventory and monitoring.

6. Long-term bird population trends at Point Loma.

7. Rare and endangered plant inventory and monitoring.

8. Inventory and monitoring of noxious weed populations at Point Loma.

9. Monitoring coastal and oceanside erosion and other impacts on intertidal and near-shore marine communities.

10. Physical resources – water resources.

Currently a cooperator at the University of Idaho is compiling a report summarizing the results of this workshop.

Several mini-workshops to formulate inventory and monitoring priorities, which focused on specific resource issues, have been held at SAMO since 1995 (Table 1).  Many of these preceded the formal inauguration of the service-wide I&M program, and SAMO resource managers began to conceptualize and incorporate long term monitoring into park resource management plans as early as 1994 (see also SAMO RMP, 1999).  Specific resource management goals articulated in these plans include:

1. Obtain resource knowledge and understanding.  

2. Implement conservation and restoration actions.

3. Determine status and trends of ecosystem health.

4. Empirically establish normal ranges of variation of ecosystem resources and processes.

5. Provide early diagnosis of abnormal conditions that require intervention.

6. Identify potential agents of abnormal change to guide research and prescribe treatments.

In formulating the LTEM strategy for CHIS in the early 1990’s two planning sessions, attended by park staff, outside scientists, and managers of agencies and organizations with stewardship or resource management interest in the park, were held.  Additionally, after the acquisition of 10% ownership in Santa Cruz Island by the NPS, a three-day resource management and scoping workshop was held in September of 1999.  More than 50 natural and cultural resource scientists attended this workshop. 

Table 1 VSM planning working groups and mini-workshops held at SAMO since 1995.

	I. Dates
	II. Objectives
	III. Attendance & Location
	IV. Staff Contacts

	07/07/1995

07/08/1995

07/09/1995

(Initial meetings.)
	Assess the state of knowledge and information needs for addressing carnivore viability. Develop a research program to identify and mitigate fragmentation threats for indicator carnivore species.
	Approx. 8 people each at UCLA.
	Ray Sauvajot

Seth Riley

(Similar progress meetings have occurred since the 1995 kick-off.)

	07/24/1997  07/30/1997 
	Evaluate current knowledge of the distribution and status of rare plants.
	Approx. 30 people total at NPS office.
	Melanie Beck, Denise Kamradt

	05/11/1999

05/12/1999
	Fire ecology issues in southern California: state of knowledge, information needs, implications for fire management.
	Approx. 30 people  at CHIS.
	John Tiszler

	08/11/1999

10/20/1999

02/11/2000
	Evaluate needs and procedures for inventory, monitoring, and research of reptiles and amphibians.  Kick-off meetings for pitfall trap work and stream surveys.
	Approx. 15 people each at NPS office and Pepperdine.
	Seth Riley

Gary Busteed

Ray Sauvajot

(Progress meetings have continued.)

	06/14/2000

06/15/2000
	Biological Inventory Workshop included some discussion of broader I&M objectives.
	Approx. 45 people at Hyatt Westlake.
	Denise Kamradt

Lena Lee

	06/15/2000
	Bat inventory meeting conducted as a side meeting at inventory workshop.
	Approx. 4 people at inventory workshop.
	Seth Riley

Cass Bromley

	06/25/2001
	Raptor inventory and monitoring meeting.  Identify priority species, stressors/threats, and I&M study design and field methods.
	Approx. 5 people at NPS office.
	Lena Lee

Seth Riley

	02/08/2002
	Exotic plant species workshop.  Prioritize plants needed for inventory, monitoring, and treatment.
	Approx. 25 people at NPS office.
	John Tiszler

Denise Kamradt


Monitoring Activities in the Mediterranean Coast Network.   

As a prototype LTEM Park, CHIS has a well-developed program having collected a significant amount of data from a variety of programs over nearly ten years of monitoring activity. CABR and SAMO, supported by various NPS and non-NPS funding sources and by partnering with universities and other agencies, have initiated inventory and monitoring on a smaller scale. 

While there is a significant overlap in the resource elements presently being monitored by all three parks (see table 2), these monitoring priorities have generally developed independently.   

Table 2. Ongoing and planned monitoring activities within the MCN. Shaded cells highlight indicator overlap across or among parks of the MCN.

X = Currently being monitored, and identified as a vital sign indicator from workshops, monitoring plans, and/or resource management plans.

P = Monitoring protocols have been prepared, but not presently implemented. Target identified as a vital sign indicator from workshops, monitoring plans, and/or resource management plans.

F = Future Monitoring. Target identified as a vital sign indicator from workshops, monitoring plans, and/or resource management plans.  Monitoring protocols to be developed.

	Indicators
	Park Status

	Marine
	CABR
	CHIS
	SAMO

	Tidepools
	X
	X
	

	Kelp Forest
	
	X
	

	
	
	
	

	Pinnipeds
	
	X1
	

	Fisheries Harvest
	
	P
	

	Fish
	F
	
	

	
	
	
	

	Plants
	
	
	

	Vegetation Communities
	X
	X
	
F

	Vegetation Populations (exotics)
	F
	P
	F

	Vegetation Populations (sensitive/rare species)
	F
	P
	F

	
	
	
	

	Animals
	
	
	

	Small Mammals
	F
	P
	F

	Carnivores
	F
	P
	X

	Herpetofauna
	X2
	P
	X2

	Bats
	F
	P
	F

	Breeding Birds
	F
	X
	F

	Migratory Birds
	F
	
	

	Raptors
	
	
	F

	Invertebrates
	F
	P
	F

	Salmonids
	
	
	F

	Streams (aquatic vertebrates and invertebrates)
	
	
	X3

	
	
	
	

	Physical and Social
	
	
	

	Air Quality
	X1
	X
	X1

	Habitat Fragmentation
	
	
	X4

	Visibility
	X
	
	

	Geologic Hazards
	F
	
	F

	Water Quality
	F
	P
	X

	Weather
	X1
	X
	X1

	Visitors
	X
	X
	X

	Sand Beaches
	
	X
	

	Streams (basic water quality, stream conditions)
	
	
	X3

	
	
	
	


1 Monitored by a non-NPS Agency.

2 Currently being inventoried will convert to monitoring in the future.

3 The stream monitoring at SAMO is an integrated program examining aquatic vertebrates and invertebrates, basic water quality, and physical stream conditions (e.g. flow, pool depth).

4 Carnivores currently monitored as indicators of habitat fragmentation.

CABR Monitoring

Since 1990 the condition of tide pools adjacent to CABR have been monitored almost exclusively through the services of volunteers.  Significant declines in several indicator species led the park to restrict public access to 1/3 of the tide pools.  The public, because of the information gained through the monitoring program, has supported this potentially controversial decision.  Park managers have worked with staff from NPS and USGS as well as academic partners to develop and implement this and other monitoring and natural resource programs. 

CHIS Monitoring

Identifying threats to park resources such as fishing, grazing, habitat fragmentation; air and water pollution; invasions by alien species; and loss of soil and vegetation have shaped the LTEM program at CHIS. Even before selection as an NPS prototype-monitoring park, CHIS had a relatively well-developed marine monitoring program in place.  Park monitoring has directly led to many management actions including working to create harvest limits and fisheries closures for abalone and other marine species and alien species eradication efforts.  Precipitous declines in the island fox population lead CHIS resource managers to quickly implement a multifaceted program to prevent extinction of the species

SAMO Monitoring

In the last decade, SAMO resource management programs have focused on gathering existing information on park natural resources and in building relationships with local academic and agency researchers and managers.  More recently, with soft funding and a Natural Resource Challenge base increase; SAMO has been able to implement some high-priority monitoring efforts consistent with the Vital Signs Monitoring program. Likely vital signs indicators and potential monitoring projects have been identified through various natural resource planning and outreach efforts; however, SAMO has not yet conducted any scoping or planning specific to vital signs monitoring.  

Future Direction

To move beyond individual park programs towards a more integrated network-monitoring program, the following major objectives for the network-monitoring program have been defined:

1. Compile and summarize existing information on monitoring programs and stewardship issues;

2. Identify additional park-specific management issues, stressors, and vital signs to monitor;

3. Hold workshops to identify network issues and to determine overlap of park issues, identify indicators and potential monitoring strategies, and generally evaluate programs in terms of overall network monitoring needs and priorities; and

4. Develop a network vital signs monitoring plan to fill gaps and meet network goals.

To meet planning requirements and to facilitate completion of the Phase II report by April of 2003, a Vital Signs scooping workshop focusing on ecosystems components and processes specifically relative to SAMO will be held in the first quarter of FY03.  Following this workshop a network working group consisting of resource managers from the three network parks and a few selected cooperators will be convened to merge the results of the SAMO and CABR VSM workshops and CHIS monitoring strategy into a network wide strategy and to identify and select VSM indicators for CABR & SAMO. 

Ecosystem Conceptual Model Development:

The identification of indicators for measuring and monitoring ecosystem health must be “based on a well-understood and generally accepted conceptual model of the system to which it is applied”
.  Development of a unified conceptual model for MCN parks has been hindered by the diversity of park structure, resource stewardship interactions, and resource management goals. Efforts to develop a conceptual model for the parks in the network began in earnest after the hiring of a network monitoring coordinator.  Using the ecosystem conceptual model design developed by the Comprehensive Everglades Restoration Project team of the South Florida Ecosystem Restoration Working Group, park resource managers from CABR and CHIS have contributed to the identification of ecosystem drivers, stressors, and ecological effects that are of importance to these two parks. The major goal of this process is to identify elements in each of the five categories listed below which will guide the selection of vital ecosystem components or processes that may be monitored to meet the goals of the Vital Signs Monitoring program.  Components of the Everglades restoration model include:

· Drivers/Sources: The major external driving forces that have large-scale influences on natural resources.

· Stressors: The physical or chemical changes that occur within natural systems that are brought about by the drivers, which cause significant changes in the biological components of natural systems.

· Ecological Effects: The biological responses caused by the stressors.

· Attributes: (Indicators or End Points) A parsimonious subset of all potential biological elements or components of natural systems, i.e. populations, species, guilds, communities or processes.

· Measures: The specific features of each attribute to be monitored.

Flow diagrams depicting the relationships between and among ecosystem model components may be depicted by color and shape coded elements linked by arrows.  Linking arrows indicate the direction or flow of the effect or influence.
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Comprehensive Everglades Restoration Project Conceptual Model Elements

While many drivers and stressors will be common among the three parks, there are also elements of the model, which will be unique to one or two of the parks.  Thus, the network will develop individual models for the various stressors, which will be ultimately combined into one network model.  This model will be in draft form by fall 2002, and will be finalized during the VSM workshop and working group planned for the first half of FY03.  
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Mediterranean Coast Network Ecosystem Drivers, Stressors, and Ecological Effects as identified by park resource managers.

Water Quality Monitoring

Beginning in FY01 the MCN has received $76,000 per year for water quality monitoring planning. Currently WQ funds are helping to support baseline stream surveys at SAMO, a stream morphology study on Santa Rosa Island (CHIS) and baseline estuarine studies on Santa Cruz and Santa Rosa Islands (CHIS).  Additionally, through a cooperative agreement, the Resource Conservation District of the Santa Monica Mountains is tasked to: (1) identify all ongoing fresh, estuarine, and marine WQ monitoring within and adjacent to network parks; (2) categorize these efforts by factors or parameters monitored; (3) prepare park specific database(s) of the results; (4) develop appropriate geographical display of the results; (5) identify gaps in existing monitoring efforts; and (6) identify WQ monitoring needs.  With the numerous agencies, cooperators, and entities collecting water quality data within SAMO and to a lesser extent CABR a Network Water Quality Coordinator will be hired in first quarter of FY03 to provide ongoing continuity to the synthesis and evaluation of WQM efforts across the network.
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� Ecological Indicators for the Nation, National Research Council, National Academy Press, 2000, 180 pp.
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