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PREFACE 

It is with great pride and enthusiasm that I present this series of ten handbooks 
standardizing and documenting the inventory and monitoring program at Chan­
nel Islands National Park. 

Channel Islands National Park is an excellent demonstration site for National 
Park Service inventory and monitoring activities because park resources include 
a diverse array of both terrestrial and marine ecosystems. Channel Islands is a 
world class conservation area ~ designated as a State Area of Special Biological 
Concern and Ecological Reserve, a National Marine Sanctuary, and an Interna­
tional Biosphere Reserve in addition to its National Park status. This has focused 
attention and research on park resources, and resulted in development of an ex­
tensive cooperative network of researchers and a large body of information on 
various aspects of the marine and island systems. 

Monitoring information is vital to the welfare of the natural resources of all park 
areas. It enables us to focus on real issues and increases our ability to distin­
guish natural variability and phenomena from man-made resource threats that 
require management action. I encourage all park managers to establish their 
own inventory and monitoring program using our model or others that fit your 
needs. 

William H. Ehorn 
Superintendent, Channel Islands National Park 

October, 1988 
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dedicated to the many generations 

of resource managers who will actually monitor ecosystem health 

and 

of park managers who will use monitoring data to answer questions that have not yet been asked. 
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The Channel Islands, 
an island chain lying just off California's southern coast, 

provide habitat for marine life 
ranging from microscopic plankton 

to the largest creature on earth 
-- the blue whale. 

These same islands shelter 
unique plant and animal life 

found nowhere else on earth. 

In 1980, Congress designated five of these islands 

CHANNEL ISLANDS NATIONAL PARK 

and mandated the inventory and protection 
of the islands and surrounding waters. 

A long-term monitoring system was therefore developed 
to achieve the objectives of resource inventory 

and increased ecological understanding 
upon which to base 

future resource management decisions. 

A series of ten handbooks has been prepared as the result of an ongoing effort 
to standardize the monitoring methods used and share these methods with 
others who may benefit from them. 

pinnipeds 
sea birds 

rocky intertidal communities 
kelp forest 

terrestrial vertebrates 
land birds 

terrestrial vegetation 
fishery harvest 

weather 
visitors 
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INTRODUCTION 

parks -ecological 
"miner's canaries" 

As large natural ecosystems, national parks have many values to society. They 
are pleasuring grounds for outdoor recreation and emotional retreats from the 
stresses of modern, urban life. National parks also protect the reservoirs of wild 
genetic material that are the basis of the nation's future in bioengineering, 
agriculture, aquaculture, and pharmaceuticals. Most importantly though, nation­
al parks are vital ecosystem standards that warn us of impending disasters, like 
ecological "miner's canaries". However, if we do not watch the canaries, their 
warnings will be lost. 

Channel Islands National Park has designed and implemented this long-term 
monitoring program in response to Congressional concern -- as it were to "watch 
the canary". The park was established in 1980 'to protect the nationally sig­
nificant natural, scenic, wildlife, marine, ecological... and scientific values of the 
Channel Islands in the State of California..." The park's enabling legislation 
specifically required development of "an inventory of all terrestrial and marine 
species, indicating their population dynamics, and probable trends as to future 
numbers and welfare", with biennial reports to Congress to include "recommen­
dations as to what actions should be considered for adoption to better protect 
the natural resources of the park." 

Channel Islands National Park consists of five of the eight California Channel Is­
lands. The eight islands are divided into two groups -- four northern islands, 
Anacapa, Santa Cruz, Santa Rosa, and San Miguel islands, all of which are within 
the park boundaries; and four southern islands, of which only Santa Barbara Is­
land is within the park. These islands lie 20 to 73 km off the coast of southern 
California and range in size from tiny 260-ha Santa Barbara Island to 25,000-ha 
Santa Cruz Island. The total area of the park is 100,000 ha, which is divided near­
ly equally between submerged lands and islands. Anacapa Island, the closest to 
the mainland, lies 22 km from the mainland headquarters of the park in Ventura, 
while the western outpost, San Miguel Island, is 100 km from Ventura (Figure 1). 

The five park islands vary greatly in size and form. Anacapa Island, 283 ha in size 
and less than 1 km wide, is strung out in three narrow islets connected by shal­
low reefs over a distance of 8 km. Sheer cliffs and steep rugged slopes soar over 
rocky shores pockmarked with sea caves. The cliffs extend directly into the sub­
merged regions of the park to depths exceeding 200 m. 

Santa Cruz Island lies just over 6 km to the west of Anacapa Island across the 
shallow Anacapa Passage. The largest of the islands, Santa Cruz is 25,000 ha in 
size and towers over 657 m above a coastline of cliffs, sea caves, and protected 
anchorages. The island is characterized by rugged slopes, steep canyons, fresh 
water streams, pine forests, and oak groves. Two volcanic ridges run much of 
the length of the island separated by a protected central valley. The steep north 
shore plunges abruptly into the Santa Barbara Channel, whereas a narrow shelf 
of sandstone extends several kilometers along the southern shore before falling 
away into the 2,000-m deep Santa Cruz Basin. 

Santa Rosa Island, 8 km to the west of Santa Cruz Island, is 21,600 ha in size. 
Rolling coastal terraces, canyons deeply incised by perennial streams, and 
mountains to 550 m characterize the terrain. Wide sandy beaches and rocky 
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intertidal benches surround the island, with a unique coastal marsh on the east 
end. Offshore, broad shallow terraces support extensive giant kelp forests. 

San Miguel Island, westernmost of the northern islands, covers 4,050 ha. It is a 
gently sloping plateau with long sandy beaches along the coastline. Jumbled 
submerged rock piles give witness to the high energy of northern storms that 
strike this exposed coast, giving it the look of central California at Big Sur and 
Monterey. Strong, nearly constant winds from the northwest mold the land. The 
combination of sand and wind has exposed an unusual geologic feature -- a 
caliche forest composed of sand casts of prehistoric vegetation. 

Santa Barbara Island, only 263 ha in size, lies 65 km southeast of Anacapa Island 
and 73 km west of Palos Verdes. The island is a gently sloping plateau sur­
rounded by towering sea cliffs. There are few sandy beaches and in many areas 
the rocky shores are virtually inaccessible from the land. Offshore, submerged 
rock arches and eroded reefs testify to dynamic sea levels and provide attach­
ments for extensive kelp forests. 
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SIGNIFICANCE OF RESOURCES 

a resource of 
superlatives 

Channel Islands National Park is one of the most biologically productive and 
diverse units in the National Park System. Isolation from the mainland has 
provided both protection from human disturbance and the opportunity for evolu­
tion of distinct taxa. The park's natural resources are of national and internation­
al significance in many respects. Many park resources can accurately be 
described in superlatives - "one of a kind", 'the only place where...", "exception­
al scientific value", "exists here and nowhere else in the world", "unparalleled op­
portunity", "wildlife spectacle". 

Equally accurate superlatives can be used to describe the region adjacent to the 
park - "worst air quality in the nation", "one of the world's largest cities", "far ex­
ceeds allowable pollution standards", 'fastest growing urban complex". There is 
a seemingly unsatiable demand for sun-belt living, recreation, energy, and har­
vest of marine products. The pressures of competing resource use further 
heighten the significance of park resources. Park islands support some of the 
last examples of natural Mediterranean-type ecosystems in North America and 
of coastal and marine ecosystems in southern California. 

RESOURCE VALUES 

Park waters harbor biota that are representative of nearly 1,600 km of the Califor­
nia coast from Ensenada, Mexico to San Francisco. The park lies on the bound­
ary of two major marine biogeographical provinces: the Oregonian province to 
the north and the Californian to the south. The western islands of the park, San 
Miguel and Santa Rosa, are bathed by cold northern waters carried south by the 
California current and therefore reflect the biological assemblages of the 
Oregonian province. Waters around the eastern islands of Anacapa and Santa 
Barbara come from the south along the mainland coast and support the warm 
temperate biota characteristic of the Californian province. Around Santa Cruz Is­
land, at the boundary of these two provinces, there is a broad transition zone 
where plants and animals from both provinces mingle and create a unique as­
semblage of species that are capable of adapting to the variable conditions of 
the transition zone. 

Prevailing winds and the topography of the ocean floor of adjacent basins also 
greatly influence biological communities within the park. Winter storms bring 
rain and winds that buffet the northern shores, whereas biota of the southern 
coasts reflect their more sheltered position. The confluence of major oceanic 
currents and the shape of the continental shelf create a rare phenomenon of per­
sistent upwelling near the park. Nutrient-rich water from the deep sea wells up 
near Point Conception (on the mainland coast to the north), and produces ex­
ceptionally productive food webs in the waters around San Miguel and Santa 
Rosa islands. 

The richness and diversity of the marine communities are reflected by an abun­
dance and diversity of marine plants, invertebrates, fish, mammals, and seabirds. 
One of the more prominent marine communities surrounding the islands is the 
giant kelp forest which occurs in relatively shallow rocky bottom areas. One 
third of the kelp beds in southern California are found in the park. These marine 
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Channel Islands -an 
American Galapagos 

forests provide food and shelter for over 125 fishes, as well as habitat for scores 
of other animal and plant species, nearly 1,000 in all. 

The richness of the marine environment also extends to seabirds and mammals. 
As many as 26 species of whales and porpoises can be found in the park, as well 
as six species of pinnipeds (seals and sea lions). San Miguel Island's Point Ben­
nett is certainly one of the world's most outstanding wildlife displays. It is the 
only known place in the world where six pinniped species coexist and where four 
consistently breed. Park islands provide protected rookeries for eleven species 
of sea birds and are the only places in the United States where the endangered 
California Brown Pelican breeds. 

Many of the park's values are a product of isolation from the mainland. The most 
commonly-held hypothesis is that the northern islands were never linked to the 
mainland by a land bridge, but rather were joined with each other some 17,000 
years ago when sea level was at its lowest. It is also thought that the southern 
islands were never linked to each other or to the mainland. The reputation of the 
Channel Islands as the "American Galapagos" is well deserved. Physical isola­
tion from mainland ecosystems have allowed life forms on the islands to evolve 
independently from similar mainland forms. Difficulty of travel to and from the is­
lands protects them from human disturbance even now. Benefits of isolation are 
particularly apparent with respect to sea birds and marine mammals that once 
bred in many areas of the mainland coast; today they find sufficient freedom from 
civilization and human disturbance only on the offshore islands. 

The evolution of unique life forms on the islands, often coupled with recent 
habitat destruction elsewhere, has resulted in designations of rare, threatened, 
or endangered status for a relatively large number of species. For example, the 
island fox, a State of California rare species, is found on the three largest park is­
lands. Each island supports a distinct subspecies of island fox. The island night 
lizard, a species listed by the federal government as threatened, is found in the 
park on only Santa Barbara Island. An endangered endemic subspecies of song 
sparrow that was found on Santa Barbara Island is now thought to be extinct. 
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Of the 800 plant taxa found on park islands, many are found nowhere else. Ap­
proximately 100 species and 30 subspecies of plants are endemic to the eight 
Channel Islands; in other words they do not occur naturally on the mainland and 
their entire distribution is confined to one or more of these islands. Many more 
island plant species have only very small or scattered mainland populations. 
Outstanding examples of these plant resources include the Torrey pine found in 
the wild only on Santa Rosa Island and in a small section of coast north of San 
Diego, and the giant coreopsis, a large tree-like sunflower found only on the is­
lands and in small sections of the adjacent mainland coast. The succulent island 
live-for-ever (Dudleya traskiae) is listed as endangered by the federal govern­
ment and is found only on Santa Barbara Island. 

The islands are also significant for their vertebrate fossils and cultural resources. 
Fossil remnants of an endemic dwarf mammoth, a giant mouse, and an extinct 
gannet have been discovered on Santa Rosa and San Miguel islands. Anacapa, 
Santa Barbara, and San Miguel islands have been listed on the National Register 
of Historic Places due to the richness of their archaeological resources. San 
Miguel Island is thought to be the burial place of Juan Rodriguez Cabrillo who 
discovered California in 1542. Additionally, many midden and village sites of the 
seafaring Chumash people have been found. Some are thought to date back as 
far as 10,000 years and may be the earliest known evidence of man in North 
America. Recent historical structures such as the Coast Guard settlement on 
East Anacapa Island, built during the early 1930's, and the Nidever Adobe on San 
Miguel Island, are on the National Register of Historic places. Other historical 
settlement structures are found at historic ranches on Santa Cruz and Santa 
Rosa islands. 
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EFFECT OF MAN - PAST AND PRESENT 

All of the park islands have been used for ranching and grazing to some extent 
in the past. These activities have significantly altered natural processes such as 
erosion and have affected native plants and animals through the introduction of 
alien plants and animals that out-compete, eat, and replace native species. 
Ranching activities have continued from 1843 to the present on Santa Rosa Is­
land where a special use permit with the former owner (as provided for in the 
legislation that established the park) allows cattle ranching and commercial hunt­
ing for introduced elk and deer. Over 100 years of sheep and cattle grazing as 
well as a vineyard and orchards have modified Santa Cruz Island. Cattle and 
sheep grazing have recently been discontinued on the 90% of Santa Cruz Island 
owned by the Nature Conservancy however the remaining 10% of the island still 
under private ownership supports an abundance of feral sheep which remain 
from former ranch activities. San Miguel Island is in the process of recovering 
from sheep grazing which continued until 1968, and from feral burros that were 
removed in 1976. Anacapa Island was grazed and Santa Barbara Island was 
farmed and grazed until 1938 when Channel Islands National Monument was es­
tablished. Even with national monument status, introduced rabbits were not 
removed from Santa Barbara Island until 1981. Feral pigs are still found on both 
Santa Cruz and Santa Rosa islands. Monitoring programs provide information 
needed to formulate and evaluate management strategies and tactics to restore 
island ecosystems and document their recovery from past land-use practices. 

Channel Islands National Park exists on the edge of a human tide. Nearly 15 mil­
lion people reside on the adjacent mainland coast. In the park, these neighbors 
seek solitude, recreation, and knowledge of their environment but bring with 
them threats of crowding, trampling, and disturbance of fragile and extremely 
limited island and marine habitats. Air quality in the nearby Los Angeles basin is 
among the worst on earth, exceeding federal ozone standards of 120 ppb more 
than 100 days a year. Strong seasonal easterly Santa Ana winds carry the pol­
luted air offshore into the park (ozone levels on Anacapa Island have exceeded 
200 ppb during these events) threatening sensitive plant communities like the 
rare Torrey pine forest on Santa Rosa Island. Near shore currents carry urban 
runoff and waste water effluent northwesterly from the metropolitan centers of 
Los Angeles and Orange counties to park waters. Major offshore petroleum ex­
ploration and development in the adjacent Santa Barbara Channel and up-cur­
rent and upwind in the nearby Santa Maria Basin brings with it the potential of 
additional air and water pollution. According to the only data available, state 
managed fishery harvests in and near the park remove 4,500 to 6,800 mt (10-15 
million pounds) of giant kelp, rock fish, halibut, angel shark, sea urchin, lobster, 
abalone, and dozens of other fish and shellfish each year. This biomass con­
stitutes about 15% of California's total near shore harvest even through the park 
contains only 3% of the state's coastal waters. This selective removal of fishery 
species threatens the stability and integrity of park ecosystems. 

In spite of these threats, Channel Islands National Park includes the best repre­
sentatives of coastal southern California ecosystems that exist. Because park 
ecosystems are shrinking vestiges of coastal California, regular assessments of 
ecosystem health through ecological monitoring programs are vital. 
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ECOLOGICAL MONITORING DESIGN 

"How can you tell how it 

used to be when there's 

nothing left to see?" 

Refrain from 

"The Prince of Tides" 

Jimmy Buffett, 1988 

The process to restore and preserve southern California coastal ecosystems 
took a great leap forward with establishment of Channel Islands National Park 
and the overlapping and surrounding Channel Islands National Marine 
Sanctuary in 1980. The keystone of this restoration and protection effort is an 
ecological monitoring program designed to provide park and sanctuary 
managers with regular assessments of ecosystem health. The monitoring 
program is also designed to determine limits of natural variation, diagnose ab­
normal conditions, identify potential agents of abnormal change, and prescribe 
potential remedial treatments. 

Natural ranges of variation are poorly known in ecosystems and need to be 
determined by monitoring. Only if normal limits of variation are known can ab­
normal conditions be readily identified in time to take corrective action. Monitor­
ing of resource conditions is analogous to physician conducted physical 
examinations and diagnostic investigations of patients which are the very basis 
of modern health maintenance practice. Long years of measuring blood pres­
sure, pulse rate, blood chemistry, temperature, and other vital signs in a wide 
variety of people under many different conditions have given physicians accurate 
standards with which to judge a patient's condition and detect illness. The health 
of park ecosystems can be determined in the same way - by monitoring the 
systems' vital signs over a long period of time. 

For a long-term ecological monitoring program to provide useful information, 
managers and scientists must together make a commitment to a process for fu­
ture continuity and select appropriate vital signs, species, locations, and 
methods for monitoring. Once selected, procedures must be established and in­
stitutionalized to allow regular reliable sampling, data analysis, and reporting 
over the long term. Design of an ecological monitoring program for a national 
park area has five basic steps: 

Determine what, where, when, and how to monitor 

Establish data management procedures 

Establish reporting procedures 

Document monitoring protocols 

Implement and institutionalize monitoring 

Subject experts designed the ecological monitoring program for Channel Islands 
National Park by addressing each of these basis steps. Considerations for each 
step in this design process included the following. 

Channel Islands National Park 7 


