Appendix B:

Golden Gate/Point Reyes Group:

Fort Point National Historic Site

Golden Gate National Recreation Area, including the Presidio 

Muir Woods National Monument

Point Reyes National Seashore
Golden Gate NRA, Fort Point NHS, Presidio and Muir Woods NM are administered as one unit and will be described together for management objectives, adjacent land uses and natural resources, and Point Reyes NS will be described separately.  The conceptual model description; however, will include all units.

Background Information for 

The Golden Gate Parks

Location: 

Fort Point National Historic Site 

Fort Point is 29-acres and is administered by Golden Gate NRA. Although originally built between 1853 and 1861 to prevent entrance of a hostile fleet into San Francisco Bay, the location has several significant natural resources including rare plants. 

Golden Gate National Recreation Area 

GOGA comprises 73,960 fragmented acres of coastal lands in the San Francisco Bay Area and is spread along the east side of Tomales Bay within Marin County south to watersheds within San Mateo County. The northern Marin County lands encompass the Marin Headlands, the Redwood Creek watershed, the western shore and uplands along Bolinas Lagoon, lands on the east side along Bolinas Ridge north to the portions of the eastern shoreline of Tomales Bay.  PORE administers the lands of GOGA that lie north of Bolinas Lagoon. GOGA lands to the south of the Golden Gate Bridge include the Presidio, Fort Mason, Alcatraz Island, Land’s End, Ocean Beach and Fort Funston in San Francisco.  Lands in San Mateo County include Milagra Ridge, Sweeney Ridge, the Phleger Estate, Mori Point, as well as scenic and recreational easements over 20,000 acres of the San Francisco watershed lands.  Legislation is currently under consideration to expand the boundary to include an additional 5,000 acres of coastline and coastal uplands in San Mateo County. 

In addition, the park holds a lease for submerged and tidal lands along the open coast and within San Francisco and Tomales Bays from the State of California.

Muir Woods National Monument 

Muir Woods NM is in Marin County, 17 miles north of San Francisco.  It encompasses 554 acres and receives nearly 900,000 visitors a year.  

The Presidio

Designated as a National Historic Landmark in 1962 the Presidio became part of Golden Gate National Recreation Area in 1994.  Since 1998, the Presidio has been jointly managed by the National Park Service and the Presidio Trust, a special public-private government agency tasked with managing most of the buildings on the site. 

Management Objectives:

Achievement of the following key management objectives will ensure that the purpose for which the parks were established is fulfilled.

1. Maintain the primitive and pastoral character of the parklands in northern Marin County by providing only minimum, dispersed development.

2. Locate development in areas previously disturbed by human activity whenever possible.

3. Maintain and restore the character of natural environmental lands by maintaining the diversity of native park plant and animal life, identifying and protecting threatened and endangered species, marine mammals, and other sensitive natural resources, controlling exotic plants and checking erosion whenever feasible.

Natural Resources and Scientific Studies:

GOGA and the other parks that it administers form a long, narrow park, divided by the entrance to the San Francisco Bay.  Consequently, the park covers an enormous range of habitats and associated species. Complex geology, topography and microclimatology support a diverse array of native habitats and wildlife.

Air resources/meteorology: Located in a major urban area, the air quality of GOGA is degraded; however, at MUWO and in the southern portions of the park, air quality is good to excellent (see Resources Management Plan for more detail).
Geologic resources: GOGA is located along the San Andreas Fault and consequently, the soils and topography are complex including uplifted granitic rock formations, marine terraces and alluvial soils (see Resources Management Plan for more detail).
Water resources: Several watersheds fall within the GOGA boundaries with a range of water quality and quantity.  There are also several lakes and estuaries in the park.  Marine habitats include rocky intertidal zones and sub-surface areas, kelp beds and the open ocean. (See Resources Management Plan for more detail).

Vegetation resources: Sensitive habitats of GOGA include serpentine bluffs, riparian corridors along streams, coastal dunes and rare plant habitat along coastal bluffs.  Other plant communities include coastal wetlands, coastal scrub and prairie, and oak woodlands, Douglas fir and coast redwood forests.

The dominant vegetation of Muir Woods is old-growth redwoods growing in uneven-aged stands with trees ranging up to 800 years old.  These forests are a mosaic of redwood, Douglas fir, and hardwood with an understory of shrubs or grassland. 
The Presidio includes native habitats of tidal wetlands, a freshwater lake, riparian habitat, coastal dunes and serpentine bluff habitats.  There are also eleven rare or endangered plant species inhabit the dune and serpentine areas.  Many of these species distributions are limited to the Presidio.

Fort Point has several rare plant species on the cliffs adjacent to the Bay.

Wildlife Resources

A long-term inventory of terrestrial vertebrates is being completed.  The representation and documentation of terrestrial vertebrates is 90% complete (Howell 1992).

Several organizations have conducted studies of avian species and species distribution, richness and diversity in major habitats have been documented throughout the parks.    The species list for birds is considered to be complete.  Point Reyes Bird Observatory has conducted inventory, monitoring and research on waterbirds and landbirds throughout the park and on seabird species on Alcatraz Island. The Golden Gate Raptor Observatory has studied and monitored fall raptor migration in the Marin Headlands for approximately twenty years, including banding and radio-telemetry.

Recent terrestrial studies within Golden Gate have emphasized sensitive species including rare plants, invasive non-native plant species, vegetation mapping, bank swallows, northern spotted owls, western snowy plovers, black-crowned night herons, brown-headed cowbirds, mesocarnivores, coyotes and bats.

Fewer studies provide comprehensive information about aquatic resources within the park and have tended to focus on sensitive and non-native aquatic species.  The tidewater goby, coho salmon, steelhead trout, freshwater shrimp, California red-legged frogs, bullfrogs, intertidal invertebrates and other species are monitored.  The California Department of Fish and Game and the City and County of San Francisco have conducted fish surveys in addition to park staff.  Sampling locations include sites in Bolinas Lagoon and its tributaries, Rodeo Lagoon, the Tennessee Valley watershed, Tomales Bay, Redwood Creek, Lagunitas Creek, Mountain Lake and several creeks in the Presidio.

The fragment of old-growth habitat of MUWO harbors four federally listed species - coho salmon, steelhead trout, California red-legged frog and the northern spotted owl.  Other rare or sensitive species within the Monument include monarch butterflies, California bottlebrush grass and at least ten species of bats, some of which use redwood tree hollows as maternity and day/ night roosts.

At Fort Point, rare plants attract rare butterflies. Freshwater seeps at the Fort support the rare San Francisco fork-tailed damselfly.  The site includes the waters of San Francisco Bay within one-quarter mile of the shore.  This area serves as important wintering sites for thousands of terns, loons, grebes and cormorants. 

Over 200 species of birds, including 50 nesting species, have been documented on the Presidio.

Adjacent Land Uses:

Situated in the heart of San Francisco, GOGA is surrounded by highly urbanized areas.  Additionally, Mt. Tamalpais, Samuel P. Taylor and Angel Island, lie within the legislative boundaries of GOGA, and are managed by the State of California as state parks.  

GOGA is also bordered by two National Marine Sanctuaries and is part of the Golden Gate Biosphere Reserve (UNESCO program). 

Threats and Stressors to Natural Resources:

The degree of threat to these resources is a result of the park’s juxtaposition to the urban landscape.  The high degree of wildland to urban edge creates many threats to the resources.  Invasive species are one of the most significant threats to long-term sustainability of park ecosystems.  Invasive species, both plants and animals, in both terrestrial and aquatic environments, compound the threats to resources.   Additionally, several large projects are proposed for San Francisco Bay including the San Francisco Airport Expansion and several bridge seismic retrofit plans.  The range of stressors, both natural and anthropogenic are presented in the Conceptual Model (see following section).
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Background Information for

Point Reyes National Seashore

Location:

PORE is located in Marin County, and is approximately 40 miles north of San Francisco.  The northern lands of GOGA, north of Bolinas Lagoon, are administered by PORE.

Approximately 19,000 acres have been retained in agricultural production within a “pastoral zone”.  Within this zone, six active dairies graze a total of 7,700 acres.  An additional 11,200 acres are in beef cattle grazing.  The Northern District of Golden Gate contains an additional 10,500 acres in beef cattle grazing.  Point Reyes also has a Wilderness area, 32,000 acres where important scientific resources are protected. Migrating northward along the San Andreas Fault, the Seashore has appropriately been called an “Island in Time.”

Several areas have been recognized for their biological significance.  The California State Water Resources Control Board designated four “Areas of Special Biological Significance” within the Seashore: Tomales Point, Point Reyes Headlands, Double Point and Duxbury Reef.  Similar to Golden Gate, Point Reyes shares a boundary with Gulf of the Farallones National Marine Sanctuary and Cordell Banks National Marine Sanctuary and is part of the Golden Gate Biosphere Reserve (UNESCO program).  The California Department of Fish and Game administers the waters of Point Reyes Headlands Reserve and the Estero de Limantour Reserve.

Management Objectives: 
1. Identify, protect, and perpetuate the diversity of existing ecosystems, which are representative of the California seacoast.

2. Protect marine mammals, threatened and endangered species, and other sensitive natural resources found within the seashore.

3. Enhance knowledge and expertise of ecosystem management through research and experimental programs relating to wildlife, prescribed burning techniques, exotic plant and animal reduction, regulation and control of resource use, and pollution control.

4. Preserve and manage wilderness.

5. Retain research natural area status for the Estero de Limantour and the Point Reyes Headlands.

6. Manage seashore activities in the pastoral and estuarine areas in a manner compatible with resource carrying capacity.

7. Monitor grazing and improve range management practices in the pastoral zone in cooperation with the ranchers and the Soil Conservation Service.

8. Monitor maricultural operations, in particular, the oyster farm operation in Drakes Estero, in cooperation with the California Department of Fish and Game.

9. Develop programs for interpretation, which foster an environmental awareness and appreciation of the wide diversity of seashore ecosystems and cultural resources, their variety and similarity, their interdependence, and their fragile nature.
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Natural Resources and Scientific Studies:

The marine environment, influenced by rugged topography of the peninsula, drives the climate of Point Reyes and significantly adds to the abundance and diversity of species.  This geologically unique peninsula encompasses sandy beaches, coastal cliffs and seastacks, marine terraces, coastal uplands of mixed grassland, coastal scrub, mixed hardwood/Douglas-fir forests, and stands of the rare bishop pine, and 22,000 acres of estuarine and marine waters. 

Point Reyes is the center of one of only five coastal upwelling marine ecosystems in the world.  Located at the convergence of a number of ocean currents, adjacent waters are rich in nutrients and support an abundant fishery and associated fauna. 

Air Resources/Meteorology:

PORE is a Class I Air Quality park and consequently has good information on air quality over the past 20 years in conjunction with the State Air Quality Control Board.

Water Resources:
The 22,000 acres of estuarine and marine waters border rocky intertidal areas, marine terraces, muddy estuaries and sandy beaches.   Additionally, the park has two major watersheds including the Drakes Estero and Tomales Bay (Olema and Lagunitas Creeks).  The estuaries of the park include Limantour Estero, a state ecological reserve, Drakes Estero, and Tomales Bay, a 10-mile long bay formed by the San Andreas Fault.  The water quality of these resources varies from pristine to degraded due to pollution from an abandoned mercury mine and agricultural runoff (see RMP for more detail).

Geologic Resources:

The topographical relief of the parks ranges from sea level to 1400 feet above mean sea level. Hillslopes range from almost flat marine terraces and alluvial deposits to steep canyons along some creeks. The San Andreas Fault is the dominant geologic force for the region.  As the Pacific Plate migrates northwestward, it has created and continues to create the fractured landscape with unique geology and soil types.

Vegetation:
Diverse habitats include sandy beaches, coastal cliffs and seastacks, coastal scrub, grassland, mixed hardwood/Douglas fir forests and stands of the rare Bishop pine on rocky outcrops.  

Over 900 plant species are found in the Seashore, many of which are found nowhere else.  Nearly 1/3 of the plant species are non-native (data from current vegetation mapping project).  Recently updated, the plant checklist is considered comprehensive with the exception of aquatic vascular plants.

Wildlife:

Over 60 species of native terrestrial mammals include the elusive mountain lion and an endemic sub-species of mountain beaver.  Marine mammals augment this number by about 25 species.  A comprehensive inventory of herpetofauna is underway.  Species lists exist for terrestrial mammals.  Photographs provide the best documentation.  Single 

species studies include mountain beaver, bats, Tule elk and several federally threatened and endangered animals.  Pinnipeds have been the most studied of marine mammals.  Long-term demographic data exists for the pinnipeds at Point Reyes, including harbor seals, northern elephant seals and Steller and California sea lions.  Harbor seals have been studied for over 25 years at several sites by survey, radio-tags and satellite tags.  Elephant seals have been studied for over 20 years by survey and flipper tags.

A recently updated species list of birds exists containing 480 species.  The Seashore ranks as one of the best bird watching and ornithological research areas in the United States.  The Point Reyes Bird Observatory has done the most monitoring of avian species.  They maintain a list of species banded since 1970 accounting for a majority of passerine species thought to occur in the park.  Habitat based avian monitoring conducted by Seashore partners include aquatic birds, seabirds and migratory Neotropical songbirds.  Ongoing single species monitoring studies include western snowy plovers, common murres, ravens and northern spotted owls.  The Gulf of Farallones National Marine Sanctuary surveys beaches for dead animals and publishes yearly reports.
Most studies of fish in Point Reyes focus on individual species.  Because of their protected status, a special emphasis has been on coho salmon, steelhead trout and tidewater goby.  The Department of Fish and Game has studied pacific herring in Tomales Bay for nearly 30 years.

Adjacent Land Uses:

Situated north of the San Francisco Bay Area, PORE receives 2.6 million visitors per year seeking recreation.  Additionally, Tomales Bay State Park and the small towns of Point Reyes Station, Inverness and Olema are adjacent to PORE.

PORE is also bordered by two National Marine Sanctuaries and is part of the Golden Gate Biosphere Reserve (UNESCO program). 

Threats and Stressors to Natural Resources:

The unique and varied landscape has been subject to a broad range of human and natural events.  The range of stressors, both natural and anthropogenic are presented in the Conceptual Model (see following section).  Invasive non-native species, plant and animal, terrestrial and aquatic, are one of the most significant threats to the long-term sustainability of the park’s native ecosystems. The Vision wildfire in 1995 started by an illegal campground caused major alteration of habitat and species presence and wildfires remain a major threat.   The range of stressors, both natural and anthropogenic are presented in the Conceptual Model (see following section).

Conceptual Model for Golden Gate/Point Reyes Group

Background of Conceptual Model Development 

The resource management staffs of the Golden Gate and Point Reyes group decided in 1993 to develop a comprehensive I&M program for the cluster of coastal parks of central California.  These parks had separately developed inventory and monitoring projects for single species or species groups such as rare plants, pinnipeds, migratory raptors, and exotic plants.  Also, GOGA had independently developed an ecological monitoring program in coastal scrub and grassland habitats in 1988 (Howell 1992).  None of the parks, though, had initiated an integrated ecological monitoring program.  

The development of such a plan took many stages.  The parks coordinated efforts to identify and complete several of the design elements using the I&M program developed by Gary Davis for the Channel Islands National Park prototype program.  Prototype parks were funded under the national I&M program to research mechanisms for long-term ecological monitoring, to test protocols, and to provide a guide other NPS parks.  The Channel Islands prototype has been helpful because 1) they have similar ecosystems and associated species, and 2) the prototype program has been in place for several years and consequently has had an opportunity to test and refine monitoring protocols.

The group conducted several meetings in 1995 and 1996 to: 

1)  develop a mission statement, 

2)  delineate the boundary limits of the area, 

3)  develop a conceptual model for advancing a comprehensive and integrated I&M plan, 

4)  delineate and evaluate the existing natural resource inventory and monitoring programs, 

5)  define the ecosystem components and select criteria for ranking ecosystem elements, and 

6)  solicit input from outside organizations, universities, and other state and federal agencies.

A draft inventory and monitoring plan was developed in 1996 at the end of this process but was only partially implemented due to lack of funds.  With the initiation of the Natural Resource Challenge, the draft plan was resurrected and modified during a group park scoping monitoring workshop in July 2002.  

The 2002 workshop revised and strengthened the conceptual model and developed a draft list of potential indicators to monitor.  A key part of the conceptual model that differs from the PINN conceptual model is the marine ecosystem, which includes over 180 miles of shoreline and extends ¼ mile offshore, including the surface waters and in some cases the seafloor. 

Threats and stressors:

The history of the natural areas within these parks is intimately tied to the people who worked the land.  Soon after the arrival of Europeans, a fire suppression policy began changing the cultural land management practice of annually burning vast areas.  Later, agricultural activities began in northern and southern Marin County.  The grazing environment of Marin continues to be an important element of the landscape. 
The current broad variety of uses within the parks exacts a toll on the natural resources.  Hang gliders, dogs, mountain bikes, horses, kayaking, environmental education groups and hikers combine to put continued strain on wildlife, vegetation and soils.  The 20 million visitors a year to Golden Gate and 2.6 million to Point Reyes have adverse impacts to many sensitive wildlife.  This high level of visitor use creates demands for continued park development, or upgrade of existing development, particularly of trails, which fragment wildlife habitat, bring people into sensitive areas, and contribute to off-trail use in these sensitive areas.

Within and surrounding these natural landscapes reside many human-altered environments including ranchlands, mariculture in Drakes Estero and Tomales Bay, and numerous cultural landscapes such as the Green Gulch garden in GOGA and cultural forests of the Presidio.  Past and present land uses have taken a toll on the land, water, air, plants, wildlife, and silence.  Current recreational use pressures and practices have added to the continued degeneration of the park resources.  

Major current threats to the health of the natural resources include:

1) development adjacent to park boundaries, 

2) impacts from recreational uses, 

3) alien species invasion, 

4) continuing repercussions of past land use practices, 

5) erosion, 

6) water diversions, 

7) water contamination, 

8) lack of fire stimulus to fire adapted environments and wildfires, 

9) commercial and recreational fisheries

10) continued park development, and 

11) grazing.

Current Monitoring in the Golden Gate/Point Reyes Group:

Monitoring programs currently exist under the parks vital signs model developed in 1997 that include the marine, freshwater, and terrestrial plant and vertebrate components.  Several threatened or endangered (T&E) species, plant communities, water quality, air quality, geologic processes, and non-native invasive plants and animals are currently monitored (Table 6).  Most of these monitoring programs require a review of protocols and inclusion into a larger, integrated long-term monitoring program. 

Air Quality: Point Reyes, a Class I Air Quality park, has monitored air quality for over 20 years. 

Geologic Resources: Because the parks lie along several earthquake faults, the USGS Geological Resource Division monitors seismic events continuously at Point Reyes and Golden Gate.  

Water Resources: Comprehensive water quality monitoring is currently ongoing at PORE and GOGA.  This includes ambient monitoring at 33 sites in PORE (since 1999) and 23 in GOGA (since 2000).  Additionally, monitoring has also been conducted at about 15 sites in PRES (some sites since 1998, others only in 2001). Aquatic bioassessment for macroinvertebrates has been conducted at 10 sites within PORE,  as well as sites within GOGA and PINN.

Water quality parameters monitored included temperature, pH, dissolved oxygen, salinity, specific conductance, nitrates, nitrites, orthophosphates, fecal/total coliform, and total suspended solids.  Detailed results of PORE monitoring efforts are presented in the Point Reyes National Seashore Water Quality Monitoring Report (NPS-PORE, 2001). Results indicate that 33% of samples exceeded the non-contact recreational limit for fecal coliform (2,000 MPN/100mL).  Ammonia levels toxic to aquatic species occurred in 3.1% of the samples.  However, the majority of samples were collected during winter storm events when non-point source pollution from agricultural areas (including diary and beef operations) occurred.   Under most other conditions, water quality criteria were met. Management actions stemming from the water quality monitoring program have been implemented at pastoral sites within PORE.  

Recreational monitoring programs are in place at PORE and GOGA.  The Marin County Public Health Department (coordinating with PORE staff) has been monitoring three beaches at the Seashore.  Three additional recreational water bodies have been monitored by PORE since 1999.   Four beaches have been monitored by NPS staff at GOGA (since 1998).  Four additional GOGA recreational sites have been monitored by the City and County of San Francisco. 

Beaches were typically monitored weekly or bi-weekly from May through November with monthly monitoring the remainder of the year.  One pond at PORE was posted for exceeding contact recreational fecal coliform standards (200 MPN/100mL).  PORE staff also assisted in monitoring efforts within the Tomales Bay Watershed.  These efforts resulted in postings at four sites within the watershed (but outside of the Seashore).  

Vegetation:  Vegetation mapping for all of the parks has been conducted over the past five years and near completion with an accuracy assessment in final draft.  Many of the plots developed for this map will be used for long-term monitoring.  Several rare plant species populations have been monitored within the parks over the past several years.

Wildlife: Primarily species of special concern or federally listed have been monitored within the parks (Table 6). There are also several long-term monitoring studies of landbirds and waterbirds/shorebirds by PRBO at select locations in the park.  

Marine:  Nearshore productivity is monitored by University of California Bodega Marine Lab using CODAR and ADCP between Point Reyes Headland and Bodega Head.  Nearshore invertebrates and intertidal communities have been monitored at select sites along the shorelines of Golden Gate and Point Reyes by the respective parks and by NOAA for at least the past ten years. 

Table 6: Current Monitoring at PORE/GOGA/MUWO

Component
Location
Years
Who

Abiotic




     Water quality
GOGA/PORE/MUWO
4
NPS, State

      Air quality
PORE
20+
NPS, State

      Earthquakes
GOGA/PORE
30+
USGS

      Weather
GOGA/PORE
?
NPS, NOAA

       Fire history
GOGA/PORE
?
NPS, NOAA

       Shoreline change (LIDAR)
GOGA/PORE
4
USGS

Biotic




      Rare plants
GOGA/PORE
10+
CNPS, NPS

      Terrestrial vertebrates
GOGA/PORE
5
NPS, USGS

      Ungulates (elk, native & exotic       

       deer)
PORE
24/3/3
NPS, CDFG

      Amphibians
PORE/GOGA
10
USGS/NPS

       Mt. Beaver
PORE
7
USGS

       Northern spotted owls
GOGA/MUWO/PORE
9
NPS, PRBO

       Landbirds
PORE/GOGA
35/9
NPS, PRBO

       Bank Swallows
GOGA
9
NPS

       Raptors
GOGA
15
GGNPA

       Seabirds (several species)
PORE/GOGA
20/10
FWS, PRBO, NPS

       Herons, egrets
GOGA
10
NPS, Audubon

       Butterflies (listed species)
GOGA/PORE
10/5
NPS, Stanford

       Benthic invertebrates
GOGA/PORE
8
NPS

       Shorebirds/waterbirds
GOGA/PORE
16
NPS, Audubon, PRBO

       Beached bird surveys
GOGA/PORE
9
NPS, NOAA

       Western snowy plover
GOGA/PORE
8/30
PRBO, NPS

       Harbor seals
PORE/GOGA
23/26
PRBO/NPS

       Northern elephant seals
PORE
21
PRBO/NPS

       Steller and California sea lions
PORE
7
NPS

       Coho salmon and steelhead trout
GOGA/PORE
4
NPS

       Stranded marine mammals
GOGA/PORE
10+
NMFS/MMC

       Eel grass beds
GOGA/PORE
10
NPS, CDFG

       Cattle grazing (RDMs)
PORE/GOGA
15
NPS

       Non-native plants (selected species)
GOGA/PORE
10+/8
NPS

       Wildlife diseases (several)
PORE
5
NPS, UCD

       Turkeys/Peafowl
PORE
4
NPS

        Nearshore productivity
PORE
3
UCD

Scoping Workshop for

Golden Gate/Point Reyes Group 

This two-day workshop on July 16-17, 2002 concentrated on reviewing decisions made during the workshop in 1996 to develop a conceptual model of the resources, ecological processes, and stressors.  In so doing, the participants, primarily park employees, were briefed on new discoveries through inventories, monitoring or other studies.  They were also presented with a “straw man” conceptual model to review.  This body of knowledge was used to pick a list of potential indicators for long-term ecological.  The participants were emailed a list of selection criteria to review, modify and rank.  These criteria were then used to screen the indicators through a ranking process, also done by email.  The following is the summary of the workshop.

Workshop goals:

1. Review/update information/data and ensure it is correct

2. Flesh out the conceptual model of the ecosystems

3. Review/prioritize vital signs indicators

Conceptual Model:

This is not an ecological model but a conceptual model to serve as a roadmap for monitoring indicators, showing the relationship between processes/stressors, resources, the type of effect that the stressors have on the resources, and the indicator to monitor.   

The model developed for the Pinnacles National Monument was used as the generic level 1 model for this group of parks.  The level 2 model for this group of parks fell into 4 major components: terrestrial, marine, wetland/freshwater and physical/geological.  For each component, the following information was described: assumptions, natural processes, anthropogenic stressors, ecological receptors, gaps in knowledge and potential indicators. 
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PHYSICAL RESOURCES

TERRESTRIAL RESOURCES

WETLAND/ FRESHWATER RESOURCES

WORKING GROUP DISCUSSIONS AND DECISIONS

A.  Aquatic Group

This group first defined the resources included for the group discussion.  For the purposes of this workshop, they defined the aquatic group as including estuarine and brackish waters, freshwater bodies, streams and rivers up to the wetland boundary defined by NPS (Cowardin) definition of wetland, and the riparian areas as defined by Cowardin’s one-parameter approach, in this case, vegetation.

Assumptions/Knowledge about Resources

1. Mediterranean climate with high inter- and intra-annual variability

2. Strong influence of marine layer

3. Influence from San Andreas fault and plate tectonics, therefore geologically unstable watersheds with seeps and increase in erosion, i.e. Franciscan “melange”

4. Geological enrichment of certain metals (cadmium, AS, nickel, HG mercury?)

5. Presence of dune/paleo-dune surface layers and relation to riparian and wetland community type

6. Geologically diverse

7. Rich in paleotological resources

Natural Processes 
1. Sediment deposition/erosion

2. Succession (woody recruitment)

3. Accretive/avulsive meandering

4. Seismic activity (creates springs, seeps)

5. Tides (neap, spring tides especially important)

6. Fire

7. Aeolian 

8. Climate/weather (fog drip, El Nino & drought cycles; sea level change)

9. Flow regimes (bankfull/dominant discharge = channel forming flow; peak flow)

10. Ecological (competition, predation, disease, island biogeographical processes, migration, gene flow)

11. Long-shore sediment transport

Anthropogenic Stressors 
1. Contaminants

2. Dredge/fill

3. Damming/bulkheading of streams & rivers

Ecological Receptors 
1. Landscape level (being developed with the vegetation map)

· Vegetation (hectare level +)

· Topography

· Species distribution

· Diversity

2. Community

· Plant/animal composition

· Vegetation structure

· Trophic structure

· (adopted many from Terrestrial group)

3. Population

· (adopted many from Terrestrial group)

4. Genetic

Gaps in knowledge

1. Greater understanding needed about wetlands/freshwater resources – a wetlands inventory is currently being completed for both parks.

Potential Indicators – Why

1.  Aquatic dependent species

A. Need aquatic ecosystem, presence indicates healthy, good habitat

· Coho/steelhead (salmonids) – also indicates connectedness with marine system is functioning

· Tidewater goby 

· Neotropical migrant birds 

· Shorebird/waterbird suites 

· Amphibians (frogs)

B. Indicate degraded habitat

· Syncharis pacifica
 - presence = high aquatic habitat quality

· Cape ivy – presence = riparian habitat degradation

· Spartina – invasive plant = habitat degradation

      C.  

· Rare plants  -several are monitored currently by CNPS and NPS

· Eel grass   - is functional habitat for many aquatic species

· Macroalga  - is functional habitat for many aquatic species

· Plankton   is the basis of the marine and estuarine food web

· Birds – several species groups in riparian, wetlands and estuarine

· Mammals  - river otter, rare small mammals (Pt. Reyes Jumping mouse and salt marsh harvest mouse)

· Benthic macroinvertebrates - indicate water quality;  food web 

    2.  Aquatic habitat

· Vegetative structure

· Biodiversity

· Water quality – presence of contaminants = degradation; nutrients, oxygen

· Wetland distribution & condition 

· Contaminants (mercury)

B.  Marine/Estuarine Group
General Categories of Habitats

The marine/estuarine biotic communities are distributed based on geological substrate and depth.  Therefore, this group based decisions on the following habitat types:

Sandy Beaches

Rocky Intertidal

Ocean

- Rocky bottom 

- Soft bottom

Bay/Estuary

This group identified some ranking criteria to help them develop their top priority candidates, which they discussed in greater detail.

Criteria used for Ranking Indicators 

     L = Legislative mandate (NPS and park enabling legislation).

     R = External regulations (Marine Mammal Protection Act, Endangered Species Act)

     E = Ecological Importance

     P = Partnership opportunity with other organizations

     F = Feasibility

Seven general areas were thought to need monitoring at the community or higher scale (listed alphabetically).  Several were developed further with potential indicators recommended and why they need monitoring:

1. Air quality
2. Benthic seabed classification
3. Physical oceanography, weather and climate change (El Nino, etc.)
a)  Change in Sea Level (linked to habitat mapping indicator)

1)  Why this needs monitoring? 

- Destroys or creates habitats

- Drains or inundates wetlands

- Affects shoreline habitat

- Threatens public and private infrastructure

- Creates hazards to navigation

2)  What change will be monitored?

· Sea level height

· Current patterns

· Shifts in availability of various habitats 

· b) El Nino 

1)  Why this needs monitoring?

· Affects food webs and species ranges

· Greater incidence of heavy storms

2)  What will be monitored?

- Water temperature

- Upwelling intensity

- Rainfall intensity

- Habitat change  (e.g. loss of seal haul outs)

NOTE:  The NPS may not be the primary source for these data.  NOAA and other institutions collect much of this information.  The NPS can interpret these data on

scales appropriate to I&M network and park issues.

4. Habitat distribution
a) Sandy beach and rocky intertidal

1) Why do these need monitoring?

- Climate change (sea level change)

- Detect invasive species

- Oil spill and other pollution events

- Monitor ecological change on a community level

- Assess impact of human trampling 

- Detect impacts and incidence of disease

2) What will be monitored?

Shoreline/habitat using remote sensing (LIDAR, satellite imagery)

Substrate types through seabed classification.

Map and monitor sand dune vegetation types.

b) Bays, estuaries and ocean

1) Why do these need monitoring?

- Climate change (sea level change)

- Detect invasive species 

- Oil spill and other pollution events

- Monitor ecological change on a community level

- Assess human impacts

- Detect impacts and incidence of disease

2) What will be monitored?

Change in sea bed and water column (see physical oceanography (below).

Change in habitat types.

5. Invasive species

Why do they need monitoring?

- Displace native species (particularly T&E species)

- Hydrography affected

- Physical habitat affected

- Aesthetically undesirable

- Changes natural landscape

- Will affect ecology (food webs)

· May hybridize with native species

· Tell about change in food webs

· Tell about change in landscape

What will be monitored? (refer to California State List of Invasives for more candidate species)

· Ammophila

· Asian clams

· Green Crabs

· Ice Plant

· Smooth Chord Grass

· Spartina

· Zebra Mussels

What metrics will be monitored? 

- Presence/absence

- Distribution

- Relative abundance

- Impacts at the community level

6. Species community composition, distribution and abundance of vertebrates and

     Invertebrates

· Disease

· Disturbance (light pollution, sound, dogs, earthquakes & other pulsed

          disturbances)

· Recruitment

· Predatory-prey interactions

a) Rocky intertidal invertebrates

1) Why do these need monitoring?

-Climate change (sea level change)

- Detect invasive species

-Oil spill and other pollution events

-Monitor ecological change on a community level

-Assess impact of human trampling

-Detect impacts and incidence of disease

2) What will be monitored?

Intertidal assemblages (landscape & community level)

Individual species at population level

b) Nearshore subtidal conspicuous fish and invertebrates

1) Why do these need monitoring?

- Will help assess effectiveness of marine protected areas

- Will help assess affects of overfishing

-  Will help assess presence and influence of invasive species

-  Detect impacts and incidence of disease

-  Monitor ecological change on a community level

2) What will be monitored?

Fish and invertebrate assemblages (particularly sport and commercial species) using direct observation techniques  e.g. SCUBA, ROV.

7. Water quality

a)  Why this needs monitoring?

Affects to
- food webs

- plant and animal populations.

- plant and animal community structure

- human recreational opportunities (e.g.  swimming, fishing)

- air quality (e.g. H2S)

b)  What will be monitored?

Chlorophyll a (a measure of phytoplankton blooms) 

Species composition of phytoplankton

Pathogenic bacteria (coliform etc.)

Several species were proposed as candidates for monitoring at the population level.  These were also thought to indicate the condition of the habitat.

Bay/Estuary

Submerged aquatic vegetation (e.g. eelgrass).

Herring distribution, abundance and fecundity (San Francisco Bay, Tomales Bay).

Shellfish.

Shorebirds.

Water birds.

Ocean

Seabirds.

Marine mammals  (harbor seals, elephant seals, gray whales, minke whales).

Rockfish (particularly Sebastes paucispinis,  S. auriculatus, all species of juveniles [a measure of recruitment success] )

Krill (primarily Euphausia superba and E. pacifica)

Rocky Intertidal Zone

Algal assemblages

Starfish (Pisaster) 

Barnacle assemblages

Sandy Intertidal Zone

Snowy Plover

Ammophila  

Sand Crabs (Emerita)
C:  Terrestrial Group

Meteorology 

· Characterized by fog, precipitation, gradients, temporal scale, generally temperate climate with a westerly wind direction.  Mediterranean climate, high variability in winds

· A region of marine-influenced microclimates with intense variation in rainfall and fog spatially and temporally (seasonal, annual, long-term, decadal).

Geology and Geomorphology 

· Tectonically active

· Surface process – erosion

· Extreme erosion and deposition such as coastal dune systems

· Anthropogenic erosion (development, trails and roads, landfills, ranching, historic land use)

· Varied topographically (hilly not flat) 

· Unusual geologic features (serpentine, sea caves)

· Varied geology and soil types

· Holocene-aged sand dunes

· GAP – soil biotic components (mycorhyzae, invertebrates)


· GAP – No digital soils map for San Mateo lands

· Site-specific historical context (i.e. 150 years of ranching effects)

· Coastal Miwok and Ohlone groups can add qualitative historic information on land use

Habitats and Communities

· 26 microclusters (super alliances/assemblages) – we decided that we should work along the lines of the groups established through the veg mapping process, which can be rolled up or expanded if necessary. The microclusters will not cover all areas in the two parks because of new lands, but it can be crosswalked to WHR vegetation communities.

· Gaps in knowledge:  invertebrate (macro and micro) communities information is missing

· Gap: species list – vascular at PORE is probably 90% but not complete at GOGA, non-vascular has gaps. 

· Urban edge communities – group recognized that the high variability and amount of urban edge produces unique communities and contributes to wildlife corridors.  Restoration along urban edges is also important. 

· Wildlife – less is known about wide-ranging , rarer species (i.e. relative abundance, distribution), WHR not fully understood.

· Invasive species (veg) – some (few) mapped with distribution info.

· Less known about reptiles, amphibians, invertebrates.

· Rare species – research is needed on minimum viable populations, and population viability analyses will be necessary for recovery planning. 

Significant Resources 

· Special ecological regions

· T&E species and habitats

· Naturally functioning ecosystems

· Endemics and their habitats

· Unique soil and geologic types and their plant communities

· Migratory species support system

· Natural soundscape

· Clean air

· Dark sky

· Viewsheds

· Clean water

· Wilderness

· review RMPs for previous listings

Anthropogenic Processes and Stressors
· Ranching: Affects


Exotic species


Vegetation changes,


Water quality


AQ


Wildlife changes: local and not

· Farming: (silage at PORE, new lands at GOGA) Affects


Changes in nutrients 


Water quality and quantity


Air quality


Changes in connectivity and patch dynamics


Soil chemistry 

· Recreation:  Affects


Soil compaction 


Fragmentation of habitat


Exotics dispersal

Water quality


Direct impacts e.g. trampling


Wildlife behavior changes


Erosion


Disease


Noise


Traffic (air quality)


Litter


Lights


Fire

· Park Operations:  (NR Mgmt, Maintenance of existing buildings, roads, trails) Affects:


Soil compaction 


Fragmentation of habitat


Exotics dispersal

Water quality


Direct impacts e.g. trampling


Wildlife behavior changes


Erosion


Disease


Noise


Traffic (air quality)


Litter


Lights


Fire

· Polluters (lights, autos, noise, aircraft, sewers, motorized equipment and tools, fertilizers, pesticides)

Affects: (we feel that these have been captured in the rest of the categories and this can be dumped as an important stressor)

· Past Land Use (past ranching, native burning) 

· Development (external and internal) 

· Fire (suppression, prescribed)


Direct mortality 


Vegetation composition and structure changes (multiple scales)


Soil changes


AQ


Erosion


Fuel load


Large impact on small, local populations


Disruption of behavior


Exotic species 


Fragmentation

· Global warming

Currently looking at variables such as nitrates, ozone, particulate, SO2, acid deposition

Not monitoring carbon dioxide which is current acknowledged measurement for global warming

Could look at mobile and stationary sources of CO2, such as vehicles (any combustion engines) – best for 

Natural Processes

· Evolution: affects:


Endemism


Genetic diversity

· Predator/prey dynamics

· Edge effects

· Disturbance

· Non-anthropogenic – Fire (some), floods, earthquakes, wind, waves

· Environmental engineering – trampling, burrowing, grazing

· Hydrology – (groundwater flow changes, impoundments, culverts, dam)

· Altered trophic interactions/ food web

· Dispersal – seed, animal, pollen

· Nutrient cycles

· Meteorology

· Succession

· Connectivity

· Geologic

· Landscape / patch dynamics



Affected ecological components at different scales

Landscape

(definition – multiple vegetative structures, patches, multiple communities, greater than community)

· Patch dynamics

· Corridors – Connectivity (migration, dispersal, limitations)

· Fire frequency

· Species Range

· Metapopulation dynamics

· Soil – increased nutrients and decreased quality

· Distribution and quantity of edge (metrics) 

· Groundwater and surfacewater ( invasives and mtcs)

· Loss of community

· Disturbance

Community

· Animal and veg spp composition, etc. (add from existing list) (richness, diversity, dominants)

· Trophic interactions – changes

· Ecological interdependence (symbiotic, parasitic)

· Loss of and addition of species

· Soil (biotic components) changes to composition

· Invert changes

· Microclimates changes (i.e. invasives, dominant trees) 

Population

· Animal species

· Repro

· Mortality

· Behavior

· Dispersal

· Movement

· Activity patterns

· Genetic – phenotypic plasticity (resiliency) 

· Plant species

· Repro

· Mortality

· Dispersal

· genetic

· Invert or other populations – all of the above

· Evolution

Disease

SUMMARY OF COMMON THEMES/INDICATORS

Much of the discussion over the two days centered on four themes that the participants felt were important:

· Fire effects

· Global climate change

· Habitat fragmentation

· Listed species

In order to develop long-term monitoring for change and trends in resource condition, we found several indicators that are common to all of the parks in this workshop.  This larger scale focus included the following indicators presented in alphabetical order:

· Air quality/contaminants

· Disease (Sudden Oak Death and others)

· Geohazards and catastrophic events i.e.fire, flood… (use blitz team to map change with monitoring protocols prepared in advance for specifics like vegetation component…)

· Landscape level vegetation change

· Matrix to monitor several things at intersect points (birds, reptiles, plant species composition, small mammals, vegetation structure…)

· Non-native invasive species (composition, % cover of natives, specific monitoring of specific noxious weeds)

· Raptors (top of food chain)

· Songbirds (suite of birds with different requirements)

· Species at edge of their range

· Water quality

The participants also identified information gaps, issues that needed more thought, and needs:

· Boundaries don’t include all of the resource

· Conflict between cultural and natural resource needs/boundaries

· Climate change – need predictable models

· Contaminants – where? what pollutant?  What effect? We haven’t had a chance to look everywhere yet. There may be something bad happening that we don’t know about. 

· Corridors for connectivity

· Genetic interaction/isolation

· High edge:area ratio at Golden Gate administered areas (creates higher potential for invasive species, disturbance, disease (West Nile Virus), and recreational impacts)

· Human population increase needs more land, creates more contaminants…

· Lack of park resources to monitor and mitigate threats

· New lands at Golden Gate lack baseline inventories

· Restoration of functional/sustainable systems – as a goal is it truly possible?

· Sustainable resource use – carrying capacities?
ECOLOGICAL RECEPTORS





Seabirds / Marine Mammals 


[Landscape, Community, Population scales]


Community comp


Colony - breeding range / sites


Reproduction


Population


Mortality





Subtidal Community –    Bays


Community  structure + composition


Species abundance





Pelagic Community


Same as above





Intertidal Communities


Sandy Intertidal


Rocky Intertidal


Same as above


Beach + coastal morphology


T&E Species – Snowy plover, bank swallow




















INDICATORS TO MONITOR





[Landscape, Community, Population scales]


Environmental variation


Sea surface temp, salinity, sea level


Upwelling


ENSO


Coastal erosion/ accretion


Water quality





Seabirds, Harbor seal, Snowy Plover, Bank Swallow


Colony #, distribution


Species composition


Health, disease


Prey density, distribution


Abundance


Juvenile:adult ratio


Recruitment


Disturbance





Intertidal


Species composition, distribution, abundance











EFFECTS ON ECOSYSTEM





( Coastal erosion/ accretion rates


( Prey availability


( Breeding habitat distribution/ fragmentation


( Habitat quality + quantity


(due to coastal development, upwelling decline, changes in sediment transport, human recreation)














PROCESSES / STRESSORS





Anthropogenic





Climate change 


Pollution


Fisheries


Aquaculture


Coastal development


Human disturbance


Dredging, dredge soil disposal, sand mining





Non-Antrhopogenic





Oceanographic


Annual variation


Geomorphic processes (earthquakes)


Regime shift


Decadel

















INDICATORS TO MONITOR





Air resources


Air quality (see I&M Handbook)


Dark night skies


Natural sound


Weather – temp, precip…








Water resources


Quality (see I&M Handbook)


Quantity


Chemical pollutants


Invertebrates (see I&M handbook)


Sea level rise








Geologic resources


Seismic frequency


Erosion/accretion rates


Sedimentation/deposition rates























EFFECTS ON RESOURCES








( Air quality





( Surface water quality / quantity





( Groundwater quality / quantity





( Pollutant load





( Erosion rates – coastal, upland





( Sedimentation rates

















PROCESSES





Anthropogenic


Park Operations


Land Use


Development


Roads, utilities


Buildings


Water withdrawals


Traffic


Airports


Ranching


Aquaculture


Recreation – boat, hike, dogs


Fire


Global climate change


sea level rise


Desertification, drift from China





Non-Anthropogenic


Plate tectonics


Regime shift


Distant sources – vulcanism


ENSO














ECOLOGICAL RECEPTORS





Landscape


Landscape vegetation


Species range


Breeding range / sites





Community


Plant / animal community comp


Vegetation community structure


Abundance/


distribution - exotics


Recruitment of dominant species





Population


Plant / animal species populations


Reproduction


Mortality


T&E


Non-native


Overly abundant species








Genetic








INDICATORS TO MONITOR





Landscape


Vegetation spatial distribution


Acres / patch size











Community


Disease























Population


Population density


Distribution


Juvenile:adult ratio


Abundance


Reproductive success


Disease


Disturbance


Prey availability





Genetic























EFFECTS ON ECOSYSTEM





Habitat fragmentation


( Habitat quality


( Habitat quantity


( Habitat distribution


( Prey densities


( Disease/pathogen incidence, distribution


( Nutrient levels


( Pollutant loads


( Erosion rates


( Sedimentation rates














PROCESSES / STRESSORS





Anthropogenic





Park Operations


Land Use


Development


Ranching


Aquaculture


Recreation


Disturbance


Contaminants


Fire


Climate change





Non-Antrhopogenic





Geologic


Climate


Meteorological


Atmospheric


Groundwater

















ECOLOGICAL RECEPTORS





Landscape


Species range / distribution











Community


Community comp





Population


Reproduction


Population


Mortality




















INDICATORS TO MONITOR





Landscape

















Community


Waterbird composition


Riparian songbird community comp


Fish species comp


Aquatic invert comp





Population


Yellowthroat nesting sites


Riparian songbird nest success


Population parameters for T&E fish, herps








EFFECTS ON ECOSYSTEM





( Habitat fragmentation 


( Habitat quality, quantity





Estuarine


( Coastal erosion/ accretion rates (shoreline change)





Riverine


( Surface water quantity, quality


( Plant/animal species composition





Lacustrine

















PROCESSES / STRESSORS





Anthropogenic





Nutrient enrichment


Ranching


Development


Septic systems


Contaminants


Fisheries


Dams


Disturbance


Fire


Global climate change


Water withdrawals


Land use


Park ops





Non-Antrhopogenic


Regime shift


Climate change


Geomorphic + coastal processes 


Annual variation


Plate tectonics
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