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1. Introduction

In 1980, when Channel Islands National Monument was re-designated as
Channel Islands National Park, National Park Service responsibilities were
expanded from two small islands (<600 ha) to five islands (50,200 ha) and
50,700 ha of submerged lands and waters surrounding the islands. The park's
enabling legislation (Public Law 96-199) contained some unusual mandates for
monitoring natural resources. It required that:

a. Inventories including population dynamics be conducted for all species
in the park;

b. Present conditions and probable future trends of populations be
reported to Congress biennially for ten years; and that

c. The biennial repofts contain recommendations for actions to be taken
to better protect natural resources in the park.

The park contains a number of outstanding natural resources. Prominent
among them are large and diverse pinniped rookeries and sea bird colonies,
extensive kelp forests, pristine tide pools, high numbers of rare and endemic
species, and unusual eolian land forms and caliche deposits. Several human
activities in and adjacent to the park continue to threaten its resources.

The metropolitan populations of southern California stress the region's air
and water resources and have the potential of overcrowding the park. Existing
regulations control fisheries, but the harvest of marine resources in the
park continues to be heavy; and activities associated with extraction of some
of the largest known offshore petroleum deposits loom on the park's horizon.

Establishment of the park with such threatened, diverse, and sensitive
resources and such specific legislative mandates was recognized as an
opportunity to develop a model system for monitoring natural resources in
national parks. This report outlines the natural science research program
that is developing a comprehensive natural resources monitoring system at
Channel Islands National Park, discusses a number of monitoring activities,
and describes our current understanding of the status of park resources.
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IT. RESOURCE DESCRIPTION

Channel Islands National Park consists of five islands and the surrounding
marine ecosystems off the southern California coast. The park boundary
includes five of the eight California Channel Islands and two kilometers of
water around each island. The islands range in size from 265 ha Santa
Barbara to 24,545 ha Santa Cruz. The total area of the park is 101,000 ha
which is divided nearly equally between submerged lands and islands.

Park natural resources are of national and international significance in
many respects. The islands are some of the last examples of natural
Mediterranean ecosystems in North America. Pine forests of rare and endemic
species characterize the larger islands. Park islands contain much of the
remaining natural southern California coastal ecosystems, including coastal
sage communities and exceptionally pristine tide pools which occupy marine
terraces surrounding the islands. Prime examples of the only giant kelp
forests in the northern hemisphere are found in park waters. The richness of
marine ecosytems is reflected by some of the largest and most diverse sea bird
and pinniped populations in the world. An archeological record spanning more
than 11,000 years of continuous human habitation further attests to the unique
assemblage of natural resources in Channel Islands National Park.

The park lies on the boundary of two major biogeographical provinces.
This boundary is particularly noticeable in the marine environment. In the
northwest, San Miguel and Santa Rosa Islands are bathed by cold northern
waters carried south by the California current and reflect the biological
communities of a boreal Oregonian province. Waters around the southeastern
islands of Anacapa and Santa Barbara come from the south aiong the mainland
coast and support a temperate biota known as the Californian province. Santa
Cruz Island, at the boundary of these two provinces, is characterized by a
broad transition zone where plants and animals from both provinces mingle and
create a unique assemblage of species that are capable of adapting to the
unique and variable conditions of the transition zone. Park waters harbor
biota representative of 2,800 kilometers of the North American coast from
Punta Eugenia, Mexico to Vancouver, Canada.

Prevailing winds and the bathymetry of adjacent basins also greatly
influence biological communities in the park. Winter winds bring rain and
buffet the north sides of the islands, while the biota of the southern coasts
reflect a dryer, more sheltered environment. The confluence of major oceanic
currents and the shape of the continental shelf create a rare phenomenon of
persistent upwelling near the park. Nutrient-rich water from the deep sea
wells up off Point Conception and produces exceptionally productive food webs
in the waters around San Miguel and Santa Rosa Islands. The bond between land
and sea is strong and the interaction between them is a major feature of the
park.

Many of the park's exceptional values are a result of isolation from
mainland populations. A million years of physical isolation from mainland
ecosystems allowed life forms on the islands to evolve independently. The
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park's reputation as the "American Galapagos" is well deserved. Physical
difficulty of travel to and from the islands even now protects the park
somewhat from urban developments in mainland southern California. Benefits of
this isolation are particularly apparent with respect to marine birds and
mammals. Those which once bred in areas widely scattered along the mainland
coast now find sufficient freedom from civilization and human disturbance only
on the islands. Exploitation of marine resources in the park has occurred for
many vears, but the park's logistic isolation slowed the rate in comparison to
mainland locations. Modern technology and demands for human food are changing
the effects of that isolation as well.

The geological background of this region is complex and many basic
questions remain open to conjecture. The eight California Channel Islands
can be divided evenly into two groups. The four northern islands are all
within the park boundaries; of the southern group only Santa Barbara Island is
within the park. The northern islands are thought to be a westward extension
of the Santa Monica Mountains., one of the Transverse Ranges. They were
developed at the end of the Miocene epoch by faulting and uplift. The most
commonly-held hypothesis is that these islands were never linked to the
mainland by a land bridge, but rather were joined with each other as one large
island called "Santarosae" some 17,000 years ago during the Pleistocene epoch,
when sea level was at its lowest. It is unlikely that the southern islands
were ever linked to each other or to the mainland.

The islands also represent examples of some of the most extensive marine
terraces in the world and contain many sea caves, rugged shorelines, sandy
beaches, mountain peaks, and valleys. Eolian land forms with active dunes and
sand castings of rocks from ancient forest plants, known as caliche, are also
present. These unusual deposits are a few of many interesting geologic
features found on the islands. Petroleum geologists seek answers to questions
of regional tectonics on and around park islands.

Evolution of unique life forms on these islands, often coupled with
recent human-mediated habitat destruction elsewhere, resulted in designations
of rare, threatened, or endangered status for many species in the park. The
island fox, a State of California rare species, is found on three of the five
park islands. The island night lizard, a species Federally listed as
threatened, is found on only Santa Barbara Island in the park, and on two of
the other Channel Islands. Also on Santa Barbara Island, an endemic
subspecies of song sparrow, once listed as endangered is now thought to be
extinct. Over ten percent of the more than 400 types of vascular plants in
the park are found nowhere else. Over 60 types of plants in the park are
considered rare, endangered or threatened on State and Federal lists or by the
California Native Plant Society.

The park's marine systems are equally significant. One third of the kelp
forests in southern California are found in the park. These submarine forests
provide food and shelter for over 125 fish species, as well as habitat for
scores of other animal and algal species, nearly 1,000 in all. As many as 26
species of whales and porpoises and six species of pinnipeds are found in park
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waters. Many of these animals are on the endangered species list. San Miguel
Island is the only place in the world where five species of pinnipeds breed in
one place. Eleven species of sea birds nest in the park. In the United

States, the California brown pelican breeds successfully only on park islands.

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 flightless goose were discovered on Santa Rosa and San
Miguel Islands. Nearly 11,000 years ago at least, man appeared on the
islands. Archeclogical sites abound on the islands; nearly 600 have been
recorded on San Miguel alone. Intact and mostly untouched, these sites are
unrivaled in their ability to yield information about cultural development on
the islands. This development culminated in the Chumash, a group whose
descendants remain in southern California and retain a vital interest in the
islands. Anacapa, Santa Barbara, and San Miguel Islands are on the National
Register of Historic Places as Archeological Districts. Santa Rosa, with
archeological resources unrivaled by the other park islands, is unqguestionably
eligible. San Miguel is the traditional, albeit disputed, burial place of
Juan Rodriquez Cabrillo, European discoverer of California in 1542, More
recent structures remain from European settlement on the islands, including
the Nidever Adobe on San Miguel, ranch buildings on Santa Rosa and Santa Cruz
and the remnants of a United States Coast Guard lighthouse station on Anacapa.
The cultural resources of the park tell of very different exploitation of the
natural environment by two dissimilar cultural traditions.

Geology, topography, and geographic location give each island its own
unique character. Those characteristics also extend offshore to the marine
ecosystems, and are reflected in the vegetation, wildlife, and fisheries of
each island.

A. San Miguel Island

San Miguel Island is the lonely western outpost of the Park. It is 13 km
long, 6 km wide, and covers some 3,775 ha. Topographically and geographically
it is a gently sloping plateau of sedimentary facies rising 253 m above sea
level. Wide sandy beaches dominate the coastline. Strong, near-constant
winds from the northwest mold the land and dictate vegetative patterns. Few
trees survive, but stark caliche outcrops of former pine trees and shrubs
remain. Plant communities on the island are still recovering from widespread
grazing by recently removed sheep and burros. Extensive sandy substrate
supports beach and coastal dune communities far inland. Grassland is the most
prevalent plant community on the island, with coastal scrub and bluff
communities covering much of the remaining area. Vast sandy beaches support
spectacular pinniped rookeries. Elephant seals, northern fur seals, harbor
seals, northern sea lions, and California sea lions have all bred on San
Miguel. Isolated from predatory island foxes and alien black rats, seabirds
nest on bluffs and offshore rocks. The park's largest rookeries of Leach's
storm-petrels; ashy storm-petrels; double-crested, Brandt's and pelagic
cormorants; and Cassin's auklets are found at San Miguel. Exceptionally rich
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kelp forests are attached to broad slabs of sedimentary rock offshore which
resemble central and northern California kelp communities. Several species of
rockfish, lingcod, and red abalone support productive fisheries.

San Miguel is in Federal ownership, and its future is secure.

B. Santa Rosa Island

Just over 3 km east of San Miguel, 21,365 ha Santa Rosa is a
mountainous east-west trending ridge 24 km long and nearly 16 km wide which
rises over 460 m above sea level creating an impressive array of canyons,
which cut deeply into extensive marine terraces along the northern side of the
island and fall directly into the sea to the south. The topographic relief
afforded by these features is reflected in the vegetation. Stands of pine,
oak, ironwood, and toyon trees occupy the sheltered upper canyons and
southeastern exposures. Extensive grasslands and coastal scrub communities
dominate the gently rolling terraces and lower canyons. Riparian habitats,
coastal sand dune systems, and coastal marshes are unique among the islands.
Introduced pigs, sheep, cattle, elk, and deer take their toll on native plant
communities and soils. Inagcessible sea cliffs along the north coast and
of fshore rocks harbor large numbers of breeding and roosting cormorants and
other sea birds. Harbor seals haul out on sandy beaches. An endemic
subspecies of island fox, spotted skunk, and several large raptor species are
the most conspicuous native forms of wildlife. Numerous shore birds and
passerines are also common and prominent elements of the island's fauna.
Offshore, broad rocky shelves support the largest kelp forests in the park.
Wide rocky terraces on the western end of the island also produce extensive
intertidal zones that are nearly inaccessible from the sea and shelter
incredibly high concentrations of black abalone.

Santa Rosa Island is owned by Vail and Vickers, which maintains a cattle
ranch and sport hunting operation on the island. Acquiring Santa Rosa Island
was the top recommendation of the 1984 Biennial Natural Resources Study
Report. This is now nearly accomplished as Congress appropriated funds in
1985 and the Federal government is in the process of acquiring the island.

C. Santa Cruz Island

The largest of the islands, Santa Cruz lies 8 km east of Santa Rosa.
Long and narrow (3-11 km wide), the island consists of 2 parallel volcanic
ridges 34 km long which tower 730 m above an impressive coastline of cliffs
riddled with sea caves and numerous small, protected anchorages. Rugged
slopes with steep canyons and freshwater streams give the appearance of an
undisturbed California mainland, especially in the island's deep central
valley. Sheltered from incessant winds by the island's mountains, pine
forests and groves of oak and ironwood flourish. Annual grasses form the
major plant community, broken only by small isolated areas of coastal sage,
scrub, and chaparral that survive heavy browsing and grazing by virtue of
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occupying land unsuitable for livestock. Introduced sheep, pigs, and cattle

heavily impact plant communities and soils on Santa Cruz Island. Island bird
populations are diverse and have been the object of important biogeographical
studies. Endemic subspecies of island fox and scrub jay testify to the

uniqueness of the island ecosystem. California sea lions are found in the
many small caves with cobble and coarse sand beaches that dot the coast and on
nearby Gull Island. The steep coastal cliffs continue into the sea, providing
only a narrow, rocky ledge for kelp, in contrast to the broad reaches of kelp
forest off Santa Rosa. The marine communities around Santa Cruz exhibit
affinities to both boreal and temperate provinces. It is here that the
remarkable diversity of the transition zone peaks. The offshore rocks at Gull
Island to the south and Scorpion Rock on the north coast provide predator-free
havens for western gulls, California brown pelicans, cormorants and other sea
birds.

The island is owned by the Santa Cruz Island Company, The Nature
Conservancy, and the Gherini family. Current ranching activities and feral
animals on Santa Cruz Island threaten the integrity of island ecosystems. The
Federal government plans to acquire the Gherini property as soon as Congress
appropriates the funds.

D. Anacapa Island

Anacapa Island is a series of 3 narrow islets connected by shallow reefs
lying less than 6 km east of Santa Cruz Island. Anacapa's 283 ha are strung
out over 8 km, but the island is generally no more than 3/4 km wide. Sheer
cliffs soar 75 m over rocky beaches, and steep slopes on West Anacapa I[sland
reach 283 m at the highest point. Its rugged volcanic coastline is pockmarked
with extensive sea caves. Stark rock ridges offer little shelter from wind or
sea for island inhabitants. The only native trees on the island are two small
groves of island oaks huddled in a small canyon on West Island. Free from
browsing and grazing, giant coreopsis flourish on Anacapa as an important
element of the coastal bluff and grassland communities. A few small patches
of chaparral occur in the deeper canyons, and coastal sage scrub communities
cover the island's dry southern slopes. Anacapa is the site of the largest
breeding colony of California brown pelicans in the United States and supports
the park's largest western gull colony. Rocky promontories and beaches are
frequented by basking California sea lions and harbor seals. The narrow
fringing kelp forest clearly represents southern California, with an abundance
of spiny lobsters, pink abalone, kelp bass, and sheephead.

Anacapa Island is in Federal ownership, and its future is secure.

E. Santa Barbara Island

Santa Barbara Island is a small volcanic island 58 km southeast of
Anacapa Island and 56 km west of the mainland at Palos Verdes.
Encompassing 264 ha, it rises only 193 m above the sea, but the towering

6
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cliffs that surround the island are nevertheless spectacular. A few tiny
cobble beaches offer the only access to the island from the sea. No trees
survive the wind and exposure, but giant coreopsis reach heights of more than
two m in protected canyons. Island vegetation is still recovering from
farming activities, a catastrophic fire, and introduced rabbits (which were
recently eliminated from the island). Grassland covers most of the island,
but small patches of coastal bluff, sage scrub, and maritime cactus scrub
communities harbor many plants, including several endemic and otherwise rare
species such as the Santa Barbara island live-forever, Dudleya traskiae. The
largest black storm-petrel and Xantus' murrelet rookeries in the park are
found on Santa Barbara Island, as well as active colonies of California brown
pelicans, western gulls, ashy storm petrels, double-crested and Brandt's
cormorants, pigeon guillemots, and Cassin's auklets. Elephant seals and
California sea lions also reproduce on the island. A wide variety of
migratory land birds seek haven on the island every spring and fall. The
surrounding sea contains extensive kelp forests characteristic of southern
California. Notably large populations of green abalone, spiny lobsters, and
sea urchins support important fisheries.

Santa Barbara Island is in Federal ownership, and its future is secure.
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III. NATURAL RESOURCES MONITORING PROGRAM

Monitoring natural resources in Channel Islands National Park requires a
long -term commitment of funds and personnel. Many dominant organisms in park
ecosystems have generation times well in excess of 10 years. Thirty-year
life spans are not uncommon, and some exceed 100 years. Major climatic and
oceanographic processes such as E]l Nifio, which drive park ecosystems, also show
cyclical variations with periodicities on the order of 25 to 35 years. To
assess the health of these ecosystems, natural long-term trends and cycles
must be discovered and defined. Regular, periodic monitoring of population
dynamics is also needed to detect abnormalities in park ecosystems, and to
determine if abnormalities are man-caused and amenable to management action.
In addition, long-term information on population dynamics in the park will
greatly facilitate additional research and understanding of ecosystem
structure and function. Natural resource monitoring needs to be incorporated
into the park's ongoing resource management program and conducted by
professionally trained scientists engaged as resource management specialists.

A step-down plan was developed to show all tasks required to develop a
natural resources monitoring system in the park and to submit the Natural
Resources Study Reports to Congress (Davis 1983). A total of 16 research
projects was identified in the plan. Natural resources in the park were
divided into 15 large taxonomic categories which are generally studied as
discrete units, such as sea birds, island vegetation, or subtidal marine
invertebrates. The remaining research project developed an automated
information management system specifically for the resources monitoring
program. The priority of each research project was established by the
Superintendent of Channel Islands National Park and the Natural Science
Division, Western Region. Each design study addressed the same five basic
elements:

1. Review and summarize historical data on population dynamics for the
resources to be monitored.

2. Develop specific standardized sampling techniques.

3. Select appropriate techniques to analyze population dynamics data and
identify trends.

4. Design standardized report formats.

5. Field test and demonstrate the efficacy of sampling techniques,
analytical approach, and reporting sytems.

Through 1985, all 16 of the research projects identified in the step-down
plan had been funded. Of these, seven design studies have been completed and
monitoring has already been started (Boat Visitation; Pinnipeds; Tide Pools;
Seabirds; Weather; Oceanic Environmental; and Information Management
System). Five studies are scheduled to be completed in late 1986 and
monitoring should start in 1987 (Marine Invertebrates; Marine Plants; Marine
Fish; Island Birds; and Island Vegetation). The remaining four studies should
be completed in 1988 (Island Invertebrates; Island Herpetofauna; Island
Mammals; and Fisheries Harvest).
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The following outline briefly describes the status of each design study,
indicating principal investigators and their affiliations, sources of funding,
stage of completion, and status of monitoring activity:

1.

5.

Pinniped Monitoring Design Study (seals and sea lions)

a.

b.
c.
d

National Marine Fisheries Service (D.P. DeMaster).
National Marine Sanctuary Program funded 1981-86.
Design study completed, final report in preparation.
Monitoring implemented with NOAA funding in 1984.

Information Management System Design Study

a.
b.

MARIS, Inc./National Park Service (G.E. Davis).

National Park Service, Western Region Science Program and
National Marine Sanctuary Program funded in 1981.

Design study completed, Apple II+ microcomputer and a variety of
applications software packages are in place.

Formats for data files on pinnipeds, sea birds, tide pools,
marine plants, marine invertebrates, and fishes were created and
tested. An annotated species list for the park and limited
climatic data are maintained with data management programs. As
other design studies are completed data files are added to the
system.

Tide Pool Monitoring Design and Visitor Impact Study

a.
b.
c.

VTN Oregon, Inc. (R.L. Cimberg and J.M. Engle).

National Park Service, Special Initiative Project funded in 1982.
Design study completed, final report accepted in 1984,
professional journal manuscript prepared on visitor impacts from
trampling.

Limited monitoring initiated in 1984, full scale monitoring
implemented in 1985 and 1986. Draft of first annual monitoring
report completed in July, 1986; contains summary and analysis of
data and recommendations to management.

Seabird Monitoring Design Study

a.

b.
c.
d

University of California (G.L. Hunt and D.W. Anderson).

National Marine Sanctuary Program funded in 1981.

Design study completed, final report accepted in 1983.
Monitoring implemented in 1985 and 1986. Draft of first annual
monitoring report completed in June, 1986; contains summary and
analysis of data and recommendations to management.

Marine Invertebrate Monitoring Design Study

a.

b.

National Park Service and California Department of Fish & Game
(G.E. Davis, H. Frey, et al.).

National Park Service, Western Region Science Program & Special
[Initiative Project, and National Marine Sanctuary Program
funded 1981-886.
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Design study underway, projected completion in 1986. Report on
population dynamics data compiled by design study team for 1982-85
period published in 1986.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1987.

Island Bird Monitoring Design Study

a.
b.

National Park Service (C. van Riper, III).

National Park Service, Western Region Science Program (CPSU-UCD)
funded 1983-86.

Design study underway, projected completion in 1986.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1987.

Island Vegetation Monitoring Design Study

a.
b.

c.
d.

National Park Service (W.L. Halvorson and S.D. Viers Jr.).
National Park Service, Western Region Science Program & Special
Initiative Project funded 1983-86.

Design study underway, projected completion in December, 1986.
Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1987.

Marine Plant Monitoring Design Study

a.

b.

National Park Service and California Department of Fish & Game
(G.E. Davis, H. Frey, et al.).

National Park Service, Western Region Science Program & Special
Initiative Project, and National Marine Sanctuary Program

funded 1981-86.

Design study underway, projected completion in 1986. Report on
population dynamics data compiled by design study team for 1982-85
period published in 1986.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1987.

Marine Fish Monitoring Design Study

a.

b.

National Park Service and California Department of Fish & Game
(G.E. Davis, H. Frey, et al.).

National Park Service, Western Region Science Program & Special
Initiative Project, and National Marine Sanctuary Program

funded 1981-86.

Design study underway, projected completion in 1986. Report on
population dynamics data compiled by design study team for 1982-85
period published in 1986.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1987.

Island Invertebrate Monitoring Design Study

a.
b.

National Park Service (G. Fellers).
National Park Service, Significant Resource Problem funded in
1984.

10
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12.

14.

15,

16.
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Design study initiated in 1985. Field work projected completion
in 1987; final report projected completion in 1988.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1988.

Island Herpetofauna Monitoring Design Study

a.
b.

National Park Service (G. Fellers).

National Park Service, Significant Resource Problem funded in
1984.

Design study initiated in 1985. Field work projected completion
in 1987; final report projected completion in 1988.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1988.

Island Mammal Monitoring Design Study

a.
b.

C.

d.

National Park Service (G. Fellers).

National Park Service, Significant Resource Problem funded in
1984.

Design study initiated in 1985. Field work projected completion
in 1987; final report projected completion in 1988.

Funds to implement monitoring requested from the National Park
Service (ONPS) beginning in 1988.

Visitation (boat) Monitoring Design Study

a.
b.

National Park Service (G.E. Davis).

National Park Service, Western Region Science Program and
National Marine Sanctuary Program funded 1981-82.

Design study underway, projected completion in 1983.
Monitoring initiated by Channel Islands National Park
staff in 1982.

Fisheries Harvest Monitoring Design Study

a.

b.

National Park Service and California Department of Fish & Game
(G.E. Davis, H. Frey, et al.).

National Park Service, Significant Resource Problem funded in

1985.

Field work delayed by California Department of Fish and Game.

No NPS funds requested yet to implement monitoring, California
Department of Fish and Game portion funded.

Weather Monitoring Design Study

a.
b.

C.

d.

National Park Service (W.L. Halvorson).

National Park Service, Significant Resource Problem funded in
1985.

Field work initiated in 1985, and four automated weather stations
installed on four islands in 1986.

Funds requested beginning in 1987 to implement monitoring.

Oceanic Environmental Monitoring Design Study

a.

National Park Service (G.E. Davis).
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