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Editors for this issue

This issue would not have been possible without the amazing team of guest editors from
various programs throughout CDFW who volunteered their time and expertise for this is-
sue.

KATRINA SMITH is a Senior Environmental Scientist (Specialist) who provides state-
wide coordination for CESA Incidental Take Permitting, including Consistency Determi-
nations and Safe Harbor Agreements. Katrina holds a Master of Science degree in Natural
Resources: Wildlife from Humboldt State University and a Bachelor of Science in Ecol-
ogy and Environmental Biology from University of Wisconsin-Eau Claire. Her graduate
work focused on habitat selection modeling to support a long-term population monitoring
program for Townsend’s big-eared bats (Corynorhinus townsendii) hibernating in volcanic
caves. In addition to her tenure with CDFW, she has also worked for the U.S. Fish and
Wildlife Service and the National Park Service, providing strategic direction and science-
based adaptive management for a variety of natural resources.

MADELEINE WIELAND has a bachelor’s degree in Wildlife, Fish, and Conservation
Biology from the University of California, Davis where she also worked as a research as-
sistant on the UC Davis Wood Duck Project. Madeleine joined CDFW in 2011 as a scien-
tific aid specializing in Scientific Collecting Permitting and Memoranda of Understanding
for research on CESA listed species. Currently, Madeleine is an Environmental Scientist
in the Environmental Review and Permitting program where she assists in the statewide
coordination of CESA Incidental Take Permits, Safe Harbor Agreements, Voluntary Local
Programs, and Habitat Restoration or Enhancement Act approvals. Madeleine is also a
team lead for California’s Cutting the Green Tape initiative which aims at increasing the
pace and scale of ecological restoration and stewardship.

RAFFICA LA ROSA is an Environmental Scientist for CDFW’s Native Plant Program
at headquarters. Her work focuses on reviewing the current status of each native plant that
is listed as endangered, threatened, or rare under the California Endangered Species Act.
She also monitors listed plants and issues permits to those researching these imperiled spe-
cies. Before joining CDFW in 2019, Raffica was a post-doctoral researcher and instructor
at the University of Colorado- Boulder studying population genetics and the restoration
and recovery of two listed species of goldfields (Lasthenia spp.). Before that, she studied
floral trait evolution in milkweeds (4sclepias spp.) and taught field ecology at the Kellogg
Biological Station in Michigan. Raffica has a dual-Ph.D. in Plant Biology and Ecology,
Evolution, & Behavior from Michigan State University and a B.S. in Botany from the
University of Wisconsin—Madison.

MARGARET MANTOR has a B.S. in Animal Biology and a PhD in Geography from the
University of California, Davis. Her doctoral research focused on how antipredator behav-
ior of California ground squirrels varies on a geographic scale. Margaret joined CDFW in
2012 as an Environmental Scientist in the California Endangered Species Act Permitting
Program. In 2017, she promoted to a Senior Environmental Scientist (Specialist) working
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in the Lake and Streambed Alteration (LSA) Program, specializing in cannabis cultivation
permitting. Currently, Margaret helps to develop and coordinate adherence and consistent
implementation of LSA Program policies relating to cannabis cultivation. She also focuses
on outreach and education with cannabis farmers and is the CDFW lead contributing to the
development of “Wildlife Conscious” certification for cannabis farmers.

DANIEL APPLEBEE is currently the Conservation and Recovery Unit Supervisor in
the Wildlife Diversity Program in CDFW’s Wildlife Branch. He has worked for over 25
years as a professional wildlife biologist in California for industrial forestland owners, the
Central Region’s Habitat Conservation and Timberland Conservation Programs, and the
Wildlife Branch. Dan’s field experience has included designing and conducting occupancy
surveys for California spotted owls (Strix occidentalis occidentalis); studying the habitat
relationships of spotted owls in managed conifer forests; spotted owl and Northern gos-
hawk (Accipiter gentilis) habitat use telemetry studies; surveying for, and studying habitat
relationships of great gray owls (Strix nebulosa); mesocarnivore occupancy surveys; native
trout (Oncorhynchus spp.) occupancy and composition surveys; surveys for amphibians
(Rana boylii, R. sierrae, R. draytonii, Anaxyrus canorus) and blunt-nosed leopard lizards
(Gambelia sila); spotlight transect surveys for San Joaquin kit fox (Vulpes macrotis mu-
tica) and giant kangaroo rat (Dipodomys ingens); and mule deer (Odocoileus hemionus)
herd composition counts. Dan received a B.S. in Wildlife Biology with a minor in Forestry
from Humboldt State University and he is a Certified Wildlife Biologist.

MAX FISH is an environmental scientist with the Department’s Fisheries Branch. He re-
ceived a B.S. in Wildlife and Fish Conservation Biology with an emphasis in Aquatic Ecol-
ogy from UC Davis. He has worked for CDFW since 2007. He spent seven years working
with estuarine fishes and invertebrates on the San Francisco Bay Study before moving to
Sacramento to work with inland sport fishes. In his free time Max enjoys spending time
outdoors with friends and family camping, fishing, and hunting.

JENNIFER OLSON is a Senior Environmental Scientist (Specialist) with the Depart-
ment’s Coastal Habitat Conservation Planning group in the Eureka field office. She has
worked for the Department since 2013 in a variety of roles, primarily focused on environ-
mental review and permitting. She currently serves as the Caltrans Liaison for Del Norte,
Humboldt, and Mendocino Counties. Prior to working for the Department, she worked as
a Research Associate for the Montana Cooperative Wildlife Research Unit where she su-
pervised field crews and data management for projects focused on life history variation in
songbirds in the U.S, Venezuela, and Malaysian Borneo. Jen is originally from Minnesota
and has a bachelor’s degree in Environmental Studies from the University of Minnesota-
Duluth. In her free time, she enjoys birding, running, finding new places to go hiking and
backpacking with her husband and her dog, and expanding her natural history knowledge
about her Northern California home.

BILLIE WILSON is Senior Environmental Scientist (Supervisor) for North Central Re-
gion’s (Region 2) Habitat Conservation (HabCon) Program. She earned a Bachelor of
Science degree in Park and Recreation Resource Management, with a concentration in
Natural Resources, from CSU- Sacramento in 2004. She began her career with CDFW
in the Wildlife Branch in 2002. After graduating college and working for a couple other
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state agencies, she joined CDFW’s Habitat Conservation Planning Branch (HCPB) where
she worked for almost seven years. While in HCPB, she spent almost four years as an
Environmental Scientist in the California Endangered Species Act (CESA) Program re-
viewing and editing hundreds of incidental take permits and consistency determinations
from throughout the state. Currently, she supervises scientific and administrative staff who
perform environmental review and permitting for Region 2’s HabCon Programs, includ-
ing Lake and Streambed Alteration Program, CESA, and CEQA, for various counties and
Caltrans projects.

FLOWER MOYE is an Environmental Scientist in the CDFW’s Inland Fisheries As-
sessment and Monitoring Program in the West Sacramento office. She earned a B.S. in
Marine and Coastal Ecology in 2006 and a M.S. in Coastal and Watershed Science and
Policy in 2017, both from CSU- Monterey Bay. Before joining CDFW, she held positions
in academia, the private sector, non-profit organizations, and state and federal government
offices, focusing on temperate marine fisheries, coral reef resiliency, and the blue economy,
from the Northwestern Hawaiian Islands to remote Caribbean islands. She joined CDFW
in 2019 to create a fisheries component for SHARE, a program designed to increase recre-
ational angling opportunities by partnering with private landowners. Her work at CDFW
also includes diet studies of Largemouth Bass using stable isotope analysis to understand
their predatory relationship with hatchery trout. Be it fresh water or salt water, Flower fully
believes that prioritizing rigorous and uncompromising analytical approaches is founda-
tional to effective management strategies and resilient ecosystems.

SCOTT OSBORN is the Department’s Statewide Coordinator for Small Mammal Con-
servation and works on CESA issues for the Mohave ground squirrel and a variety of other
listed rodents, as well as the conservation of bats, insectivores, and lagomorphs. He is
co-lead for CDFW’s response to the threat of White-nose Syndrome in bats, is a partner in
the California North American Bat Monitoring Program, and chairs the Mohave Ground
Squirrel Technical Advisory Group. Scott received his B.S. degree in Biological Sciences
from University of California, Irvine and M.S. and Ph.D. degrees in Ecology and Evolu-
tionary Biology from the University of Arizona, where he studied the energetics and ther-
moregulatory behavior of heterothermic desert rodents. He has worked as adjunct faculty
at the University of Arizona, as an environmental consultant, and joined CDFW in 1999.
He is a Certified Wildlife Biologist, Past President of the Western Section of the Wildlife
Society, and recipient of the Western Section’s Dasmann Award for Professional of the
Year in 2012.
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Introduction

RICHARD MACEDO, Chief (Retired), Habitat Conservation Planning Branch, California
Department of Fish and Wildlife

Enacted in 1970, the California Endangered Species Act (CESA) is one of California’s
most recognized environmental laws and, to many, it is the most vexing of such laws. Along
with the federal Endangered Species Act (passed in 1973 by President Richard Nixon), both
laws were enacted to protect imperiled plant and wildlife species from extinction. CESA’s
notoriety generally stems from the relatively few instances where listed species have af-
fected land use interests with resulting high-profile news stories. Spotted Owl, for example,
garnered widespread news, ranging from a bellwether for lost old-growth forest habitat to
a mechanism for restricting logging and other land use endeavors.

The Governor-appointed California Fish and Game Commission (Commission)
is responsible for listing and delisting threatened/endangered species under CESA. The
Department of Fish and Wildlife (Department) is charged with reviewing CESA petitions,
preparing Status Review reports with recommendations, and providing expertise to inform
the Commission’s decision-making process (see flow chart on page 27 for more details).
The Department is also responsible for issuing CESA-required permits and monitoring the
condition of each listed species.

To date, 316 plant and animal species are protected under CESA or by preceding
laws. These species range from those having very restricted geographic ranges to species
inhabiting a large part of the state. For example, CESA-listed clades of foothill yellow-
legged frog (Rana boylii) cover two-thirds of the state, while the plant species coast yellow
leptosiphon (Leptosiphon croceus) currently occupies an area of coastal bluff roughly the
size of a volleyball court.

Of California’s 316 protected species, the vast majority involve plant taxa (i.e., 222
plants are currently listed under CESA or by preceding laws). These plant species do not
often generate the news headlines or high-profile controversies of their animal counterparts;
however, their preponderance within California’s endangered species sphere dictates that
plants will play a consequential role in CESA’s future.

This special edition of the California Fish and Wildlife Journal follows other recently
issued special editions; “Effects of Fire on California’s Resources”, “Impacts of Cannabis
Cultivation on California’s Fish and Wildlife Resources”, and “Effects of Non-consumptive
Recreation on Wildlife in California.” While articles in these special Journal editions center
on scientific research, a less predictable theme emerges, one that recognizes the importance
and benefits of collaboration, finding common ground, and successfully engaging all af-
fected interests. In truth, it has not been convention to fully embrace such elements when
implementing science-based actions or regulations involving CESA. Perhaps it should if
we hope to advance CESA into a more effective and valued program.

Last year marked the 150th anniversary for both the Commission and the Department.
Over the past century and a half, these agencies have been tasked with implementing many
new laws and responsibilities, CESA being one of the more significant of these tasks. As
California’s population grows, so will CESA-related challenges. For the sake of endangered
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species and the future of California’s natural history, it will be necessary to apply sound sci-
ence and social imperatives in order to pioneer a pathway for success. Such a pathway will
require partnerships comprised of diverse interests and a commitment to protect and recover
endangered species while adequately responding to other interests including property rights
and potential economic consequences. Property rights and economic impact concerns could
conceivably be addressed by establishing a state-sponsored endowment or other funding
mechanism that would serve to offset such burdens without undermining the integrity of
protection and recovery measures for CESA-listed species. Without reliable and functioning
partnerships along with adequate funding strategies, the future of many endangered species
will remain in peril.

Recovery of CESA-listed species is an endeavor many Californians could get behind.
For the conservation community, recovering imperiled species is an obvious aspiration as it
aligns with important fundamentals in conservation biology. For other interests, including
the regulated community, successful recovery of CESA-listed species would reduce the risk
of higher project costs, prolonged construction timelines, and other burdens where affected
properties support listed species. Ramping up recovery will require further commitments
including funding and policy actions. Investing now in species recovery would be more
convergent than today’s focus which requires timely responses to listing petitions and the
drafting of recommended protection measures for species that warrant CESA listing. Expand-
ing our commitment to recovery would not only improve the condition of many imperiled
species, it could also deliver what has alluded CESA’s orbit thus far, common ground and
a more comprehensive allegiance toward species recovery.

This issue of the California Fish and Wildlife Journal not only covers a wide spectrum
of topics involving CESA, it also encompasses much of California’s exceptional geography.
Beginning with Policy and Regulations in Section 1, this issue follows with a plant section and
sections covering several classes of animals: invertebrates, fish, amphibians, reptiles, birds,
and mammals. Readers will also find varied reporting perspectives reflecting California’s
unparalleled species diversity. My gratitude to the authors of this special edition for their
valuable contributions toward CESA and the imperiled species it safeguards.
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Introduction—continued

WAYNE D. SPENCER, Chief Scientist, Conservation Biology Institute
JERRE ANN STALLCUP, Conservation Biology Institute (Retired)

California’s Endangered Species Act (CESA) was passed in 1970, three years before
President Nixon signed the federal ESA. For half a century, both laws have helped stem the
tide of species extinctions, raise public awareness about the plight of wildlife, and under-
score the need to balance species conservation with economic development. During the 21st
century, advances in conservation science and innovative land-use policies have augmented
species protection laws like CESA to better address our growing climate and biodiversity
crises. California has shifted away from single-species protection to conserving networks of
functional, sustainable, ecological communities--with all their constituent species--despite
rapidly shifting baselines. This more holistic and forward-looking approach requires even
more sophisticated science to deal with a non-analog future. Perhaps most important it
requires even greater collaboration among all parties with a stake in healthy ecosystems.

As in so many policy arenas, California has led the nation in developing innovative
strategies for conserving wildlife. As early as 1909, California passed a law protecting
nongame bird nests and eggs from human exploitation. In 1957, the state began prevent-
ing “take” of certain protected animals and plants, except for scientific and educational
purposes—where “take” was defined as removing, harming, or killing the species. During
the 1960s the state began creating lists of Fully Protected species to identify and provide
additional protection to those animals that were rare or faced possible extinction.

In 1970, California passed two landmark laws that broadened the scope of species
protections: the Species Preservation Act, which tasked the California Department of Fish
and Game with creating an inventory of all fish and wildlife species that could be considered
rare or endangered, and CESA, which defined rare and endangered species and provided
some means of protecting them. In addition to prohibiting take of listed species, CESA
established that protecting a species might include protecting its environment. CESA states
that “All native species of fishes, amphibians, reptiles, birds, mammals, invertebrates, and
plants, and their habitats [emphasis added], threatened with extinction... will be protected
or preserved.” Those three key words: “and their habitats” formalized a fundamental prin-
ciple of habitat conservation planning: We must protect species’ homes to protect their lives.

CESA is more comprehensive than other state wildlife protection acts and has been
amended several times. In addition to providing a mechanism for listing and protecting rare
and endangered species, including plants, it also requires species recovery plans and agency
consultation on state projects that may impact state-listed species. Many, if not most, counties
in California have now enacted their own ordinances for protection of rare and endangered
species based on CESA guidelines.

In the early 1990s conflicts between endangered species and economics ramped up,
with the northern spotted owl (Strix occidentalis caurina) disrupting forest economies in the
Pacific Northwest and the California gnatcatcher (Polioptila californica) stopping housing
developments in southern California. The US Department of the Interior began promoting
Habitat Conservation Plans (HCP) under Section 10 of the ESA to resolve conflicts for
federally listed species, and the State of California passed the Natural Communities Con-
servation Planning (NCCP) Act (1991) to both complement and help implement CESA by
encouraging landscape-scale, multi-species plans.
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Often coupled, HCP/NCCP planning in California brought a new collaborative ap-
proach to species protection, in which federal and state wildlife agencies work with local
jurisdictions to develop land use plans that accommodate both species conservation and
economic concerns. NCCPs must be prepared at an ecologically meaningful, landscape
scale, and be guided by science to conserve, manage, and monitor an interconnected and
functional set of ecological reserves. The process replaces project-by-project permitting
by the wildlife agencies with an “incidental take” permit issued to the local jurisdiction,
which in turn can issue permits for projects consistent with their conservation plan. Thus,
local jurisdictions retain their authority over local land-use decisions that may affect state
or federally listed species. In return, the permitted jurisdictions implement ordinances or
other local controls to help achieve the plans’ species and habitat goals.

There are now at least 19 HCP/NCCPs being planned or implemented across the
state. The first of these, which received national attention during the Clinton Administration
and was touted as a model for the rest of the nation, was the San Diego Multiple Species
Conservation Program (MSCP). Covering large portions of the County of San Diego and 11
other jurisdictions in a global hotspot of species endemism and endangerment, the MSCP
was completed in 1997 after 6 years of intensive planning and negotiation. It covers scores
of both listed and unlisted species within a comprehensive reserve system that is now being
implemented through a cooperative management and monitoring program.

Building on and expediting this grand experiment in conservation planning, the
California Department of Fish and Wildlife recently created the Regional Conservation
Investment Strategy (RCIS) program (2017). RCIS does not regulate land uses or involve
species permitting. Rather, it focuses on ecosystem services—such as carbon sequestration,
water conservation, and preservation of agricultural land—that may contribute to species
recovery, resiliency, and adaptation to climate change.

Thus, CESA is a landmark law in a history of progressive wildlife conservation in
California. What began as a safety net for the most imperiled of species has helped spur
the growth of a holistic, multidisciplinary approach to understanding and conserving
ecological resilience. Collaboration, partnerships, and shared responsibilities, guided by
multi-disciplinary science, are key to sustaining California’s wildlife legacy. The papers
assembled for this special issue on CESA policy and regulation highlight the diversity of
taxa, topics, and ideas influenced by the act, including some considerations for sustaining
conservation progress into the future.
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Species Listed Under the California Endangered Species Act

PLANTS

Species CESA Listing
San Mateo thornmint (Acanthomintha duttonii) Endangered
San Diego thornmint (4canthomintha ilicifolia) Endangered
San Clemente Island bird’s-foot trefoil (Acmispon argophyllus var. adsurgens) Endangered
Santa Cruz Island bird’s-foot trefoil (Acmispon argophyllus var. niveus) Endangered
San Clemente Island lotus (Acmispon dendroideus var. traskiae) Endangered
Munz’s onion (Allium munzii) Threatened
Yosemite onion (4!lium yosemitense) Rare
large-flowered fiddleneck (Amsinckia grandiflora) Endangered
McDonald’s rockcress (Arabis medonaldiana) Endangered
Baker’s manzanita (Arctostaphylos bakeri ssp. bakeri) Rare

The Cedars manzanita (4Arctostaphylos bakeri ssp. sublaevis) Rare

Vine Hill manzanita (4Arctostaphylos densiflora) Endangered
Hearsts’ manzanita (4rctostaphylos hookeri ssp. hearstiorum) Endangered
San Bruno Mountain manzanita (Arctostaphylos imbricata) Endangered
Presidio manzanita (Arctostaphylos montana ssp. ravenii) Endangered
Pacific manzanita (Arctostaphylos pacifica) Endangered
pallid manzanita (4rctostaphylos pallida) Endangered
marsh sandwort (Arenaria paludicola) Endangered
Humboldt milkvetch (4stragalus agnicidus) Endangered
Clara Hunt’s milkvetch (4stragalus claranus) Threatened
Long Valley milkvetch (4stragalus johannis-howellii) Rare
Sodaville milkvetch (4stragalus lentiginosus var. sesquimetralis) Endangered
Peirson’s milkvetch (4stragalus magdalenae var. peirsonii) Endangered
Mono milkvetch (Astragalus monoensis) Rare
Ventura Marsh milkvetch (Astragalus pycnostachyus var. lanosissimus) Endangered
coastal dunes milkvetch (4Astragalus tener var. titi) Endangered
Trask’s milkvetch (4stragalus traskiae) Rare
Bakersfield smallscale (Atriplex tularensis) Endangered
Encinitas baccharis (Baccharis vanessae) Endangered
bensoniella (Bensoniella oregona) Rare
Nevin’s barberry (Berberis nevinii) Endangered
island barberry Berberis pinnata ssp. insularis) Endangered
Sonoma sunshine Blennosperma bakeri) Endangered
Point Reyes blennosperma (Blennosperma nanum var. robustum) Rare
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Species CESA Listing
dwarf goldenstar (Bloomeria humilis) Rare
thread-leaved brodiaea (Brodiaea filifolia) Endangered
Kaweah brodiaea (Brodiaea insignis) Endangered
Chinese Camp brodiaea (Brodiaea pallida) Endangered
Indian Valley brodiaea (Brodiaea rosea) Endangered
leafy reed grass (Calamagrostis foliosa) Rare
Dunn’s mariposa lily (Calochortus dunnii) Rare
Siskiyou mariposa lily (Calochortus persistens) Rare
Tiburon mariposa lily (Calochortus tiburonensis) Threatened
Stebbins’ morning-glory (Calystegia stebbinsii) Endangered
white sedge (Carex albida) Endangered
Tompkins’ sedge (Carex tompkinsii) Rare
tree-anemone (Carpenteria californica) Threatened
Tiburon paintbrush (Castilleja affinis var. neglecta) Threatened
succulent owl’s-clover (Castilleja campestris var. succulenta) Endangered
Mt. Gleason paintbrush (Castilleja gleasoni) Rare

San Clemente Island paintbrush (Castilleja grisea) Endangered
Pitkin Marsh paintbrush (Castilleja uliginosa) Endangered
California jewelflower (Caulanthus californicus) Endangered
Hearsts’ ceanothus (Ceanothus hearstiorum) Rare
maritime ceanothus (Ceanothus maritimus) Rare
Mason’s ceanothus (Ceanothus masonii) Rare

Vail Lake ceanothus (Ceanothus ophiochilus) Endangered
Pine Hill ceanothus (Ceanothus roderickii) Rare
Catalina Island mountain-mahogany (Cercocarpus traskiae) Endangered
Camatta Canyon amole (Chlorogalum purpureum var. reductum) Rare

salt marsh bird’s-beak (Chloropyron maritimum ssp. maritimum) Endangered
soft bird’s-beak (Chloropyron molle ssp. molle) Rare
palmate-bracted bird’s-beak (Chloropyron palmatum) Endangered
Howell’s spineflower (Chorizanthe howellii) Threatened
Orecutt’s spineflower (Chorizanthe orcuttiana) Endangered
San Fernando Valley spineflower (Chorizanthe parryi var. fernandina) Endangered
Sonoma spineflower (Chorizanthe valida) Endangered
Ashland thistle (Cirsium ciliolatum) Endangered
fountain thistle (Cirsium fontinale var. fontinale) Endangered
Chorro Creek bog thistle (Cirsium fontinale var. obispoense) Endangered
surf thistle (Cirsium rhothophilum) Threatened
La Graciosa thistle (Cirsium scariosum var. loncholepis) Threatened
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Species CESA Listing
Presidio clarkia (Clarkia franciscana) Endangered
Vine Hill clarkia (Clarkia imbricata) Endangered
Merced clarkia (Clarkia lingulata) Endangered
Pismo clarkia (Clarkia speciosa ssp. immaculata) Rare
Springville clarkia (Clarkia springvillensis) Endangered
Mt. Diablo bird’s-beak (Cordylanthus nidularius) Rare
seaside bird’s-beak (Cordylanthus rigidus ssp. littoralis) Endangered
Pennell’s bird’s-beak (Cordylanthus tenuis ssp. capillaris) Rare
Wiggins’ croton (Croton wigginsii) Rare
bristlecone cryptantha (Cryptantha roosiorum) Rare

July gold (Dedeckera eurekensis) Rare

Red Rock tarplant (Deinandra arida) Rare
Livermore tarplant (Deinandra bacigalupii) Endangered
Otay tarplant (Deinandra conjugens) Endangered
Gaviota tarplant (Deinandra increscens ssp. villosa) Endangered
Santa Susana tarplant (Deinandra minthornii) Rare
Mojave tarplant (Deinandra mohavensis) Endangered
Baker’s larkspur (Delphinium bakeri) Endangered
Cuyamaca larkspur (Delphinium hesperium ssp. cuyamacae) Rare
golden larkspur (Delphinium luteum) Rare

San Clemente Island larkspur (Delphinium variegatum ssp. kinkiense) Endangered
Mount Laguna aster (Dieteria asteroides var. lagunensis) Rare

beach spectaclepod (Dithyrea maritima) Threatened
slender-horned spineflower (Dodecahema leptoceras) Endangered
Cuyamaca Lake downingia (Downingia concolor var.brevior) Endangered
short-leaved dudleya (Dudleya brevifolia) Endangered
marcescent dudleya (Dudleya cymosa ssp. marcescens) Rare

Santa Cruz Island dudleya (Dudleya nesiotica) Rare
Laguna Beach dudleya (Dudleya stolonifera) Threatened
Santa Barbara Island dudleya (Dudleya traskiae) Endangered
Santa Ana River woollystar (Eriastrum densifolium ssp. sanctorum) Endangered
Tracy’s eriastrum (Eriastrum tracyi) Rare

Indian Knob mountainbalm (Eriodictyon altissimum) Endangered
Lompoc yerba santa (Eriodictyon capitatum) Rare
Trinity buckwheat (Eriogonum alpinum) Endangered
lone buckwheat (Eriogonum apricum var. apricum) Endangered
Irish Hill buckwheat (Eriogonum apricum var. prostratum,) Endangered
Butterworth’s buckwheat (Eriogonum butterworthianum) Rare
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PLANTS continued

Species CESA Listing
conejo buckwheat (Eriogonum crocatum) Rare

Santa Barbara Island buckwheat (Eriogonum giganteum var. compactum) Rare

San Nicolas Island buckwheat (Eriogonum grande var. timorum) Endangered
Kellogg’s buckwheat (Eriogonum kelloggii) Endangered
Thorne’s buckwheat (Eriogonum thornei) Endangered
Twisselmann’s buckwheat (Eriogonum twisselmannii) Rare
Congdon’s woolly sunflower (Eriophyllum congdonii) Rare

San Mateo woolly sunflower (Eriophyllum latilobum) Endangered
San Diego button-celery (Eryngium aristulatum var. parishii) Endangered
Loch Lomond button-celery (Eryngium constancei) Endangered
Delta button-celery (Eryngium racemosum) Endangered
Contra Costa wallflower (Erysimum capitatum var. angustatum,) Endangered
Menzies’ wallflower (Erysimum menziesii) Endangered
Santa Cruz wallflower (Erysimum teretifolium) Endangered
Pine Hill flannelbush (Fremontodendron decumbens) Rare
Mexican flannelbush (Fremontodendron mexicanum) Rare
Roderick’s fritillary (Fritillaria roderickii) Endangered
striped adobe-lily (Fritillaria striata) Threatened
Borrego bedstraw (Galium angustifolium ssp. borregoense) Rare

box bedstraw (Galium buxifolium) Rare

El Dorado bedstraw (Galium californicum ssp. sierrae) Rare

San Clemente Island bedstraw (Galium catalinense ssp. acrispum) Endangered
sand gilia (Gilia tenuiflora ssp. arenaria) Threatened
Boggs Lake hedge-hyssop (Gratiola heterosepala) Endangered
Orcutt’s hazardia (Hazardia orcuttii) Threatened
Algodones Dunes sunflower (Helianthus niveus ssp. tephrodes) Endangered
Santa Cruz cypress (Hesperocyparis abramsiana var. abramsiana) Endangered
Butano Ridge cypress (Hesperocyparis abramsiana var. butanoensis) Endangered
Marin western flax (Hesperolinon congestum) Threatened
Lake County western flax (Hesperolinon didymocarpum) Endangered
rock lady (Holmgrenanthe petrophila) Rare

Santa Cruz tarplant (Holocarpha macradenia) Endangered
Tahquitz ivesia (Ivesia callida) Rare
Burke’s goldfields (Lasthenia burkei) Endangered
beach layia (Layia carnosa) Endangered
coast yellow leptosiphon (Leptosiphon croceus) Endangered
San Francisco lessingia (Lessingia germanorum) Endangered
Congdon’s lewisia (Lewisia congdonii) Rare
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Species CESA Listing
Mason’s lilaeopsis (Lilaeopsis masonii) Rare
western lily (Lilium occidentale) Endangered
Pitkin Marsh lily (Lilium pardalinum ssp. pitkinense) Endangered
Parish’s meadowfoam (Limnanthes alba ssp. parishii) Endangered
Baker’s meadowfoam (Limnanthes bakeri) Rare

Point Reyes meadowfoam (Limnanthes douglasii ssp. sulphurea) Endangered
Butte County meadowfoam (Limnanthes floccosa ssp. californica) Endangered
Sebastopol meadowfoam (Limnanthes vinculans) Endangered
San Clemente Island woodland star (Lithophragma maximum) Endangered
Mariposa lupine (Lupinus citrinus var. deflexus) Threatened
Lassics lupine (Lupinus constancei) Endangered
Milo Baker’s lupine (Lupinus milo-bakeri) Threatened
Nipomo Mesa lupine (Lupinus nipomensis) Endangered
Father Crowley’s lupine (Lupinus padre-crowleyi) Rare
Tidestrom’s lupine (Lupinus tidestromii) Endangered
San Clemente Island bush-mallow (Malacothamnus clementinus) Endangered
Santa Cruz Island bush-mallow (Malacothamnus fasciculatus var. nesioticus) Endangered
willowy monardella (Monardella viminea) Endangered
Gambel’s water cress (Nasturtium gambelii) Threatened
few-flowered navarretia (Navarretia leucocephala ssp. pauciflora) Threatened
many-flowered navarretia Navarretia leucocephala ssp. plieantha) Endangered
Twisselmann’s nemacladus (Nemacladus twisselmannii) Rare
Colusa grass (Neostapfia colusana) Endangered
Amargosa niterwort (Nitrophila mohavensis) Endangered
Dehesa nolina (Nolina interrata) Endangered
Eureka Dunes evening-primrose (Oenothera californica ssp. eurekensis) Rare
Antioch Dunes evening-primrose (Oenothera deltoides ssp. howellii) Endangered
Bakersfield cactus (Opuntia basilaris var. treleasei) Endangered
California Orcutt grass (Orcuttia californica) Endangered
San Joaquin Valley Orcutt grass (Orcuttia inaequalis) Endangered
hairy Orcutt grass (Orcuttia pilosa) Endangered
slender Orcutt grass (Orcuttia tenuis) Endangered
Sacramento Orcutt grass (Orcuttia viscida) Endangered
Baja California birdbush (Ornithostaphylos oppositifolia) Endangered
Gander’s ragwort (Packera ganderi) Rare
Layne’s ragwort (Packera layneae) Rare
Geysers panicum (Panicum acuminatum var. thermale) Endangered
Dudley’s lousewort (Pedicularis dudleyi) Rare
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PLANTS continued
Species CESA Listing
white-rayed pentachaeta (Pentachaeta bellidiflora) Endangered
Lyon’s pentachaeta (Pentachaeta lyonii) Endangered
Yreka phlox (Phlox hirsuta) Endangered
San Francisco popcornflower (Plagiobothrys diffusus) Endangered
Calistoga popcornflower (Plagiobothrys strictus) Threatened
North Coast semaphore grass (Pleuropogon hooverianus) Threatened
Napa blue grass (Poa napensis) Endangered
San Diego mesa mint (Pogogyne abramsii) Endangered
Santa Lucia mint (Pogogyne clareana) Endangered
Otay Mesa mint (Pogogyne nudiuscula) Endangered
Scotts Valley polygonum (Polygonum hickmanii) Endangered
Hickman’s cinquefoil (Potentilla hickmanii) Endangered
Hartweg’s golden sunburst (Pseudobahia bahiifolia) Endangered
San Joaquin adobe sunburst (Pseudobahia peirsonii) Endangered
Tahoe yellow cress (Rorippa subumbellata) Endangered
small-leaved rose (Rosa minutifolia) Endangered
adobe sanicle (Sanicula maritima) Rare
rock sanicle (Sanicula saxatilis) Rare
Lake County stonecrop (Sedella leiocarpa) Endangered
Owens Valley checkerbloom (Sidalcea covillei) Endangered
Cuesta Pass checkerbloom (Sidalcea hickmanii ssp. anomala) Rare
Parish’s checkerbloom (Sidalcea hickmanii ssp. parishii) Rare
Kenwood Marsh checkerbloom (Sidalcea oregana ssp. valida) Endangered
bird-foot checkerbloom (Sidalcea pedata) Endangered
Scadden Flat checkerbloom (Sidalcea stipularis) Endangered
Red Mountain catchfly (Silene campanulata ssp. campanulata) Endangered
Tiburon jewel-flower (Streptanthus glandulosus ssp. niger) Endangered
Eureka Valley dune grass (Swallenia alexandrae) Rare
slender-petaled thelypodium (Thelypodium stenopetalum) Endangered
Santa Ynez false lupine (Thermopsis macrophylla) Rare
Pacific Grove clover (Trifolium polyodon) Rare
Monterey clover (Trifolium trichocalyx) Endangered
Greene’s tuctoria (Tuctoria greenei) Rare
Crampton’s tuctoria or Solano grass (Tuctoria mucronata) Endangered
Red Hills vervain (Verbena californica) Threatened
big-leaved crownbeard (Verbesina dissita) Threatened
western Joshua tree (Yucca brevifolia) Candidate

Note: those highlighted in the table above are included in this issue
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Species CESA Listing
Trinity bristle snail (Monadenia infumata setosa) Threatened
Shasta crayfish (Pacifastacus fortis) Endangered
California freshwater shrimp (Syncaris pacifica) Endangered
Crotch bumble bee (Bombus crotchii) Candidate*
Franklin’s bumble bee (Bombus franklini) Candidate*
western bumble bee (Bombus occidentalis) Candidate*
Suckley’s cuckoo bumble bee (Bombus suckleyi) Candidate*

Note: those highlighted in the table above are included in this issue

*While bumblebees are not currently candidates, they were during development of the special

issue. The situation is currently under litigation.

FISH
Species CESA Listing
Bonytail (Gila elegans) Endangered
Clear Lake hitch (Lavinia exilicauda chi) Threatened
Colorado pikeminnow (Ptychocheilus lucius) Endangered
Mohave tui chub (Siphateles bicolor mohavensis) Endangered
Owens tui chub (Siphateles bicolor snyderi) Endangered
Modoc sucker (Catostomus microps) Endangered
Shortnose sucker (Chasmistes brevirostris) Endangered
Lost River sucker (Deltistes luxatus) Endangered
Razorback sucker (Xyrauchen texanus) Endangered
Delta smelt (Hypomesus transpacificus) Endangered
Longfin smelt (Spirinchus thaleichthys) Threatened
Coho salmon [south of Punta Gorda (Humboldt County), California] Endangered
(Oncorhynchus kisutch)
Coho salmon [from Punta Gorda (Humboldt County), California to the Threatened
northern border of California] (Oncorhynchus kisutch)
Steelhead [summer-run] (Oncorhynchus mykiss irideus) Candidate
Chinook salmon [winter run] (Oncorhynchus tshawytscha) Endangered
Chinook salmon [Upper Klamath-Trinity River Spring ESU] Candidate
(Oncorhynchus tshawytscha)
Chinook salmon [spring- run of the Sacramento River drainage] Threatened
(Oncorhynchus tshawytscha)
Bull trout (Salvelinus confluentus) Endangered
Desert pupfish (Cyprinodon macularius) Endangered
Owens pupfish (Cyprinodon radiosus) Endangered
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FISH continued
Cottonball Marsh pupfish (Cyprinodon salinus milleri) Threatened
Unarmored threespine stickleback (Gasterosteus aculeatus williamsoni) Endangered
Rough sculpin (Cottus asperrimus) Threatened

Note: those highlighted in the table above are included in this issue

ESU = Evolutionarily significant unit

DPS = Distinct population segment

AMPHIBIANS
Species CESA Listing
California tiger salamander (Ambystoma californiense) Threatened
Santa Cruz long-toed salamander (4mbystoma macrodactylum croceum) Endangered
Desert slender salamander (Batrachoseps major aridus)
(=Batrachoseps aridus) Endangered
Kern Canyon slender salamander (Batrachoseps simatus) Threatened
Tehachapi slender salamander (Batrachoseps stebbinsi) Threatened
Shasta salamander (Hydromantes shastae) Threatened
Limestone salamander (Hydromantes brunus) Threatened
Scott Bar salamander (Plethodon asupak = P. stromi var. asupak) Threatened
Siskiyou Mountains salamander (Plethodon stormi) Threatened
Black toad (Anaxyrus (=Bufo) exsul) Threatened
Foothill yellow-legged frog [SW/So Coast, West/Central Coast, East/So Sierra
clades] (Rana boylii) Endangered
Foothill yellow-legged frog [NE/No Sierra and Feather River clades]
(Rana boylii) Threatened
Cascades frog (Rana cascadae) Candidate
Southern mountain yellow-legged frog (Rana muscosa) Endangered
Sierra Nevada yellow-legged frog(Rana sierrae) Threatened

Note: those highlighted in the table above are included in this issue

REPTILES
Species CESA Listing
Agassiz’s desert tortoise (Gopherus agassizii) Threatened
Barefoot (=Barefoot banded) gecko (Coleonyx switaki) Threatened
Blunt-nosed leopard lizard (Gambelia sila) Endangered
Coachella Valley fringe-toed lizard (Uma inornata) Endangered
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REPTILES continued
Species CESA Listing
Southern rubber boa (Charina umbratical = C. bottae umbratica) Threatened
Alameda whipsnake (Masticophis lateralis euryxanthus) Threatened
Giant garter snake (Thamnophis gigas = T. couchi gigas) Threatened
San Francisco garter snake (Thamnophis sirtalis tetrataenia) Endangered
Pacific leatherback sea turtle (Dermochelys coriacea) Candidate

Note: those highlighted in the table above are included in this issue

BIRDS
California condor (Gymnogyps californianus) Endangered
Swainson’s hawk (Buteo swainsoni) Threatened
Bald eagle (Haliaeetus leucocephalus) Endangered
Elf owl (Micrathene whitneyi) Endangered
Great gray owl (Strix nebulosa) Threatened
Northern spotted owl (Strix occidentalis caurina) Threatened
California black rail (Laterallus jamaicensis coturniculus) Threatened
Light-footed Ridgway’s (= clapper) rail (Rallus obsoletus levipes) Endangered
California Ridgway’s (= clapper) rail (Rallus obsoletus obsoletus) Endangered
Yuma Ridgway’s (= clapper) rail (Rallus obsoletus yumanensis) Threatened
Greater sandhill crane (Antigone [=Grus] canadensis tabida) Threatened
California least tern (Sternula antillarum browni) Endangered
Marbled murrelet (Brachyramphus marmoratus) Endangered
Scripps’s murrelet (=Xantus’s murrelet) (Synthliboramphus scrippsi) Threatened
Guadalupe murrelet (=Xantus’s murrelet) (Synthliboramphus hypoleucus) Threatened
Western yellow-billed cuckoo (Coccyzus americanus occidentalis) Endangered
Gilded (=Gilded northern) flicker (Colaptes chrysoides Endangered
= C. auratus chrysoides)
Gila woodpecker (Melanerpes uropygialis) Endangered
Willow flycatcher (Empidonax traillii) Endangered
Arizona Bell’s vireo (Vireo bellii arizonae) Endangered
Least Bell’s vireo (Vireo bellii pusillus) Endangered
Bank swallow (Riparia riparia) Threatened
Inyo California towhee (Melozone crissalis eremophilus) Endangered
Belding’s savannah sparrow (Passerculus sandwichensis beldingi) Endangered
Tricolored blackbird (Agelaius tricolor) Threatened

Note: those highlighted in the table above are included in this issue
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SMALL MAMMALS
Species CESA Listing
Riparian brush rabbit (Sylvilagus bachmani riparius) Endangered
San Joaquin (= Nelson’s) antelope squirrel (Ammospermophilus nelsoni) Threatened
Mohave ground squirrel (Xerospermophilus [= Spermophilus] mohavensis) Threatened
Morro Bay kangaroo rat (Dipodomys heermanni morroensis) Endangered
Giant kangaroo rat (Dipodomys ingens) Endangered
Fresno kangaroo rat (Dipodomys nitratoides exilis) Endangered
Tipton kangaroo rat (Dipodomys nitratoides nitratoides) Endangered
Stephens’ kangaroo rat (Dipodomys stephensi) Threatened
San Bernardino kangaroo rat (Dipodomys merriami parvus) Candidate
Amargosa vole (Microtus californicus scirpensis) Endangered
Salt-marsh harvest mouse (Reithrodontomys raviventris) Endangered

Note: those highlighted in the table above are included in this issue

MAMMALS — CARNIOVRES & UNGULATES
Species CESA Listing
Gray wolf (Canis lupus) Endangered
Island fox (Urocyon littoralis) Threatened
San Joaquin kit fox (Vulpes macrotis mutica) Threatened
Sierra Nevada red fox (Vulpes vulpes necator) Threatened
Mountain lion [Southern California ESU] (Puma concolor) Candidate
Wolverine (Gulo gulo) Threatened
Humboldt (= coastal) marten (Martes caurina humboldtensis) Endangered
Pacific fisher [Southern Sierra Nevada ESU] (Pekania [=Martes] pennanti) Threatened
Guadalupe fur seal (Arctocephalus townsendi) Threatened
Peninsular desert bighorn sheep [Peninsular CA DPS] (Ovis canadensis nesloni | Threatened
[=cremnobates])
Sierra Nevada (= California) bighorn sheep (Ovis canadensis sierrae Endangered

= O. c. californiana)

Note: those highlighted in the table above are included in this issue
ESU = Evolutionarily significant unit
DPS = Distinct population segment
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Native Plant Program staff monitor a population of a listed plant species at
CDFW’s Hallelujah Junction Wildlife Area. Photo Credit: Raffica La Rosa,
CDFW

Native Plant Program staff census a population of a listed vernal pool plant
species in Tulare County. Photo Credit: Cherilyn Burton, CDFW

Frog species determination survey (Rana boylii), Spanish Creek, Plumas
County. Photo Credit: Sandra Jacks, CDFW

USGS biologist Cory Overton prepares a newly radio-tagged Ridgway’s rail
(Rallus obsoletus) for release at Arrowhead Marsh, in Alameda County. Phot
Credit: Marcia Grefrsud, CDFW

CDFW staff leads a field trip for the First Lego League Robotics Team to
learn about California tiger salamanders in Livermore, CA for their Animal
Allies Challenge; the team later went on to win the Inspiration Award for
their work. Photo Credit: Dung Le, Parent

Frog (Rana spp.) species surveys—netting along Spanish Creek, Plumas
County. Photo Credit: Sandra Jacks, CDFW
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California Endangered Species Act
This is a simplified flowchart designed to give a broad overview of the process. For more detailed information,

see Fish and Game Code sections 2070-2079, California Code of Regulations, Title 14, section 670.1, and
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The California Endangered Species Act (CESA) is one of the most impor-
tant legal tools available to the Fish and Game Commission and Department of
Fish and Wildlife to protect the State’s wildlife resources. The listing process,
together with the prohibitions in section 2080 of the Fish and Game Code, are
the law’s regulatory teeth. At the same time, because any interested person can
petition to list a species, the listing process invites citizen participation in the
regulatory scheme. Listing decisions can be the difference between persistence
and extinction of a species. They can also cause severe economic disruption and,
for this reason, should in our view be made with due deliberation and based on
the best available scientific information. Here we describe the complex roadmap
that petitions must navigate and that is intended to assure that only native species
that need protection get it.

Key words: CESA, endangered species, listing

At the heart of the California Endangered Species Act (CESA) is a process whereby
species are listed as endangered or threatened and such species are afforded broad protections.
This process—which both provides for the listing of species, as well as prohibits conduct
that could harm the species—is intended to halt the decline of species at risk of extinction
and, ultimately, contribute to the conservation of such species so that they may be removed
from the list of endangered and threatened species. Below we provide an overview of this
process, including a description of the procedures whereby the Fish and Game Commis-
sion (Commission) considers whether to list a species, and a discussion of the role of the
Department of Fish and Wildlife (Department) in the listing process.

Section 2070 of the Fish and Game Code provides that “[t]he commission shall
establish a list of endangered species and a list of threatened species.” CESA defines an
endangered species as “a native species or subspecies of a bird, mammal, fish, amphibian,
reptile, or plant which is in serious danger of becoming extinct throughout all, or a significant
portion, of its range due to one or more causes, including loss of habitat, change in habitat,
overexploitation, predation, competition, or disease” (Fish & G. Code § 2062). It defines a
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threatened species as “a native species or subspecies of a bird, mammal, fish, amphibian,
reptile, or plant that, although not presently threatened with extinction, is likely to become
an endangered species in the foreseeable future in the absence of the special protection and
management efforts required by this chapter” (Fish & G. Code § 2067).

Section 2071 requires the Commission to adopt guidelines so “an interested person
may petition the commission to add a species to, or to remove a species from either the
list of endangered or the list of threatened species.” Those guidelines are set out in Section
670.1, Title 14, of the California Code of Regulations. In the alternative, section 2072.7 of
the Fish and Game Code provides that the Department may “recommend to the commission
that it add a species to, or remove a species from, either the list of endangered species or
the list of threatened species.”

THE SCOPE OF CESA

CESA extends to “native species or subspecies of a bird, mammal, fish, amphibian,
reptile, or plant” (Fish & G. Code §§ 2062 (definition of endangered species), 2067 (defini-
tion of threatened species), 2068 (definition of candidate species)). By its plain language,
it does not extend to other forms of life though the argument has been made that the broad
definition of “fish” in the Fish and Game Code expands the protections CESA provides
beyond the plain meaning of fish to include all invertebrates. In 1998, Assembly member
Keith Olberg requested an opinion of the Attorney General regarding the eligibility of insects
for listing under CESA (Cal. Op. Atty. Gen. 98-105). In response, the Attorney General
opined: “Insects are ineligible for listing as a threatened or endangered species under the
California Endangered Species Act” (/d.). He further explained: “These definitions limit
the application of CESA to birds, mammals, fish, amphibians, reptiles, and plants. Insects
do not fall within any of these categories” (/d.).

The Attorney General’s opinion reaffirmed an earlier decision by the Office of Ad-
ministrative Law that insects are not subject to listing under CESA. In 1980, certain parties
sought to list the Smith’s blue butterfly (Euphilotes enoptes smithi), and the Lange’s Metal-
mark butterfly (Apodemia mormo langei) under CESA. The Commission voted to list both
butterflies, and the decision went to the Office of Administrative Law. As authority for its
position that the butterflies could be listed, the Commission reasoned that (1) the definitions
of endangered and threatened species expressly include fish, (2) section 45 of the Fish and
Game Code expressly defines fish to include invertebrates, (3) insects are invertebrates, (4)
insects are therefore fish, and, (5) insects can be listed. The Office of Administrative Law
determined that the Commission acted outside its authority in listing the two butterflies,
concluding that, despite the Commission’s arguments, insects are not fish (Price 1981).
Thereafter, the Commission rescinded its prior action.

While not binding, the U.S. Fish and Wildlife Service’s long-held position —articulated
in Federal Register notices regarding various insect species and citing communications with
the California Department of Fish and Wildlife for support — is consistent with that taken
by the California Attorney General’s Office and the State’s Office of Administrative Law.
At least as far back as 1997, a Federal Register notice regarding the Callippe Silverspot
butterfly (Speyeria callippe callippe) and Behren’s Silverspot butterfly (Speyeria zerene
behrensii) stated “The California Endangered Species Act (CESA) does not provide protec-
tion to insects (sections 2062, 2067 and 2068, Fish and Game Code)” (USFWS 1997). More
recently, the U.S. Fish and Wildlife Service affirmed its prior position, for example, stating in
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2011, in a notice regarding the Casey’s June beetle (Dinacoma caseyi), that “The California
Endangered Species Act (CESA) provides protections for many species of plants, animals,
and some invertebrate species. However, insect species, such as Casey’s June beetle, are
not afforded protection under CESA” (USFWS 2011).

In 2018, the Xerces Society and others filed a petition to list four subspecies of bumble
bee as endangered under CESA. In response, the Department issued a 90-day evaluation
recommending the Commission accept the petition, and the Commission voted to accept
the petition, thereby determining that listing the species may be warranted. Soon thereafter,
a number of organizations representing the farming community filed a petition in Superior
Court challenging the Commission’s action on the grounds that listing the subspecies of
bumble bees is precluded as a matter of law. The court decided in favor of petitioners, hold-
ing “the absence of authority to list insects under CESA, either as fish or otherwise, is clear”
(Almond Alliance et al. v. Cal. Fish & Game Com. (13 Nov 2020, Super. Ct. Sacramento
County No. 34-2019-80003216)). The Commission appealed the trial court’s decision, and
that appeal is pending.

THE DEFINITION OF SPECIES

Neither CESA nor the Fish and Game Code generally define the term “species.” But
the definitions of endangered and threated species (Fish & G. Code §§ 2062, 2067) both
expressly encompass “native species or subspecies.” The species concept has a rich his-
tory in the biological sciences. Species are commonly defined as groups of individuals that
are morphologically or genetically distinct from other groups of individuals or as groups
of individuals that can breed among themselves and that do not breed with other groups
(Primack 2006). Over time, within the scientific community and beyond, there have been
strident disagreements regarding the application of these definitions, in part because of their
legal and policy implications.

The subspecies concept is both biological and legal. As a result, it has been the subject
of greater controversy than the species concept. For example, after the Commission listed
one population of Coho Salmon (Oncorhynchus kisutch) on the northern California coast
as a threatened species, and another population of Coho Salmon on the central coast as an
endangered species, the California Forestry Association challenged the listing decisions. The
trial court upheld the Commission’s decisions, and the Court of Appeal affirmed.

The Court of Appeal began by noting that the proper interpretation of the term
“species or subspecies” in the statute is a question of law that the courts review de novo
(California Forestry Assn. v. California Fish & Game Commission (2007) 156 Cal. App.
4th 1535, 1544). It went on to explain that the Commission and Department determined to
list the two populations of Coho Salmon to maintain the diversity of the species in order to
contribute to its preservation (/d. at 1546-1547). Ultimately, the Court of Appeal deferred
to the Commission’s decision to list two evolutionarily significant units of Coho Salmon,
noting this is consistent with the liberal construction it accords laws such as CESA (/d. at
1548-49). The decision signals the willingness of the judiciary to defer to the Commission
and Department to determine when a listing of a population of a species (but not the entirety
of the species) is appropriate.

Some commentators have objected to the Court of Appeal decision. Schiff and
Thompson (2010) argue that the court erred by reading the statute too expansively, so as
to extend it to include evolutionarily significant units ESU). They point out that whereas
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the federal Endangered Species Act includes species, subspecies, and distinct population
segments (DPS), CESA only includes species and subspecies. They also note that the two
Acts are similar in many respects, and argue that the decision of the California legislature
not to include the term “distinct population segments” in the definitions of endangered and
threatened species is strong evidence that CESA does not extend to DPSs or ESUs. But
for the time being, the liberal construction of the statute adopted by the Court of Appeal
stands. The Court of Appeal, in a recent case concerning the Coho Salmon confirmed that,
similar to how a population can only be listed if it qualifies as a species, subspecies, or ESU,
a population can only be delisted if it (1) can be defined as a separate species, subspecies,
or ESU, and (2) if the determination can be made that the separate species, subspecies, or
ESU is not endangered (Central Coast Forest Assn. v. Fish and Game Commission (2017)
18 Cal.App.5th 1191, 1239-1240).

The Commission has, in several instances since the Coho Salmon decision was upheld,
listed subspecies. For example, the Commission voted in 2016 to list the Southern Sierra
Nevada Evolutionarily Significant Unit of the fisher (Pekania pennanti) as a threatened
species (Fish and Game Commission 2016). Similarly, the Commission voted in 2020 to
list the Southwest/South Coast, West/Central Coast, and East/Southern Sierra clades of the
foothill yellow-legged frog (Rana boylii) as endangered and the Northeast/Northern Sierra
and Feather River clades of the species as threatened (Fish and Game Commission 2020a).
Also, in 2020, the Commission voted to the make the Southern California/Central Coast
ESU of mountain lions (Puma concolor) a candidate species (Fish and Game Commission
2020b). The decision was controversial and could lead to litigation that addresses the defini-
tion of species (Sahagun 2020).

In a case decided in early 2019, a trial court addressed the other prong of the “native
species or subspecies” requirement in CESA, namely whether a species is native to Cali-
fornia (Cal. Cattlemen’s Assn. v. Cal. Fish & Game Commission (Jan. 28, 2019, Super. Ct.
San Diego County, No. 37-2017-00003866-CU-MC-CTL)). At issue in the case was the
Commission’s decision to list the gray wolf (Canis lupus).

According to the administrative record, gray wolves historically inhabited most of
the United States, including much of California, until they were extirpated from California
almost 100 years ago. In December 2011, a lone gray wolf known as OR-7 dispersed from
northeastern Oregon’s gray wolf population and was observed crossing the Oregon-California
border in both directions, multiple times. Shortly thereafter, in 2012, the Center for Biologi-
cal Diversity and others submitted a petition to list the gray wolf to the Commission. In its
12-month review of the petition, the Department noted that the presence of OR-7 in California
in late 2011 was the first wolf sighting in California since extirpation in the 1920s. It went
on to explain that there has been no breeding population of gray wolves in California for
many decades and that, as a consequence, the Department considered information on the
status of the species from other states when undertaking its review. Ultimately, the Depart-
ment recommended against listing.

The Commission sided with petitioners and against the Department, opting to list the
gray wolf as endangered. Agriculture and ranching groups challenged the Commission’s
listing decision on the grounds that the gray wolf did not meet the criteria for listing set
forth in section 2062 (Fish & G. Code § 2062). Specifically, the groups argued that the
listing was improperly based on the presence of a non-native subspecies of gray wolf, that
the intermittent presence of a single wolf did not warrant a finding that the gray wolf’s
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range included California, and that the gray wolf was not at risk of extinction throughout its
entire range, which extended beyond California. The court disagreed, holding that section
2062 of the Fish and Game Code permits the listing of native species in addition to native
subspecies, and that furthermore, the Commission’s scientific finding that OR-7 possessed
some genetic markers of a native California subspecies (Canis lupus nubilus) was entitled
to deference. The court also held that the Commission could reasonably find that listing was
necessary to protect the gray wolf from extinction in California based on the intermittent
presence of OR-7 and other wolves, along with the possibility that a breeding population
might be established in California in the foreseeable future.

While this decision is notable, particularly because the gray wolf is an iconic species
in the history of the western United States, its implications for future listing decisions are
limited, as the fact that the gray wolf was native to and present in California in the relatively
recent past was not in dispute.

THE PETITION

The listing process commences with the submission of a petition to the Commission.
The significant milestones in the process are illustrated in Figure 1. Petitions must be sub-
mitted on an authorized petition form (Cal. Code Regs., tit. 14, § 670.1(a)). To be accepted,
a petition must include sufficient scientific information that the petitioned action may be
warranted (Fish & G. Code § 2072.3). The Fish and Game Code provides that it must include
information regarding “the population trend, range, distribution, abundance, and life history
of a species, the factors affecting the ability of the population to survive and reproduce, the
degree and immediacy of the threat, the impact of existing management efforts, suggestions
for future management, and the availability and sources of information,” and “the kind of
habitat necessary for species survival, a detailed distribution map, and any other factors that
the petitioner deems relevant” (/d.).

In response to a petition to list the western Joshua tree (Yucca brevifolia brevifolia), the
Commission recently found that the petition provides sufficient information to indicate that
the petitioned action may be warranted, thereby making the species a candidate for listing.
The Commission’s decision is notable because the petition did not include information on
“population trend” and “abundance,” which arguably must be included in a petition under
section 2072.3. The petition stated that “a reliable estimate of Joshua tree population size is
not available,” and that “no range-wide population trends have been documented” (Center
for Biological Diversity 2019). Further, the Department’s 90-day evaluation affirmed “[t]
he Petition does not present an estimate of western Joshua tree population size, nor does
it provide evidence of a range-wide population trend” (Department of Fish and Wildlife
2020). Nonetheless, the Commission concurred with the Center for Biological Diversity and
Department that climate change, combined with other factors including habitat loss, provide
grounds to designate the species a candidate for listing. The decision is being challenged
in Superior Court and the outcome of the lawsuit may provide greater clarity regarding
the extent to which petitioners are required to provide information on each of the factors
identified in section 2072.3.

Commission staff must review a petition for completeness. An incomplete petition
shall be returned to the petitioner by Commission staff within 10 days of receipt (Cal. Code
Regs., tit. 14, § 670.1(b)). If the petition is deemed complete, the Commission is required to
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refer it to the Department (Fish & G. Code § 2073). Commission staff must submit notice
of complete petitions to the Office of Administrative Law for publication in the California
Regulatory Notice Register, at the time the petition is transmitted to the Department for
evaluation (Fish & G. Code § 2073.3; Cal. Code Regs., tit. 14, § 670.1(c)). Such notice must

Figure 1. Significant milestones in the CESA listing process.

include the date and location of the Commission meeting at which the petition is formally
scheduled for receipt. Commission staff has treated this review as largely perfunctory.

THE DEPARTMENT’S WRITTEN EVALUATION

Within 90 days of receipt of the petition, the Department is required to submit a
written evaluation of the petition to the Commission (Fish & G. Code § 2073.5(a)). The
Department’s Wildlife Branch and Habitat Conservation Planning Branch staff coordinate
evaluation of petitions. The evaluation of whether or not the petition is complete is to be
based on the petition and other relevant information the Department possesses or receives
(Id). It must address each of the following petition components.

(A) population trend;

(B) range;

(C) distribution;

(D) abundance;

(E) life history;

(F) kind of habitat necessary for survival,

(G) factors affecting the ability to survive and reproduce;

(H) degree and immediacy of threat;

(I) impact of existing management efforts;

(J) suggestions for future management;

(K) availability and sources of information; and

(L) a detailed distribution map.

(Cal Code Regs., tit. 14, § 670.1(d)(1)). In addition, it must be accompanied by a
recommendation that the petition be rejected or accepted and considered (Fish & G. Code
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§ 2073.5(a)). Upon a request by the Director of the Department, the Commission may grant
the Department an extension of up to 30 days to complete the evaluation (/d. § 2073.5(b)).

CANDIDACY

After the Department releases its written evaluation, the Commission must schedule
both the petition and written evaluation for consideration at the Commission’s next available
meeting, but not sooner than 30 days after receipt of the petition and written evaluation (Fish
& G. Code § 2074). At the meeting, the Commission is obliged to accept written materials
and oral testimony (/d. § 2074.2(a)). After the conclusion of testimony, the Commission
may either close or leave open the hearing (/d. § 2074.2(a), (d)). If the Commission closes
the hearing, it may either continue the meeting on the petition or make a finding (/d. §
2074.2(d), (e)).

The Commission may make one of two findings with respect to a petition to list: (1)
it may find that the petition does not provide sufficient information to indicate that the pe-
titioned action may be warranted and reject the petition or (2) it may find that the petition
provides sufficient information to indicate that the petitioned action may be warranted and
publish a notice of finding that the petition is accepted for consideration (Fish & G. Code
§ 2074.2(e)). In making the decision whether a listing may be warranted, the Commission
must weigh the evidence for and against candidate listing and decide essentially a question
of fact in the process (Natural Resources Defense Council v. Fish & Game Com. (1994)
28 Cal. App. 4th 1104, 1116). As the Third District Court of Appeal explained, “the sec-
tion 2074.2 phrase ‘petition provides sufficient information to indicate that the petitioned
action may be warranted’ means that amount of information, when considered in light of
the Department’s written report and the comments received, that would lead a reasonable
person to conclude there is a substantial possibility the requested listing could occur” (/d.
at 1125; see also Center for Biological Diversity v. Fish and Game Commission (2008) 166
Cal. App. 4th 597, 609-10). In both cases referenced above, the Court of Appeal overturned
the determination of the Commission that the petition to list was not warranted. In contrast,
there are no reported cases in which a party has successfully challenged a Commission
determination that a petition to list is warranted based on the information included in the
petition. That said, the Commission has on a number of occasions determined that a petition
to list is not warranted.

If the Commission finds that the petition does not provide sufficient information to
indicate that the petitioned action may be warranted, it must publish a notice of its finding
that the petition is rejected in the California Regulatory Notice Register (Cal. Code Regs., tit.
14, § 670.1(e)(1)). If the Commission accepts a petition that recommends listing the species
as endangered or threatened, the Commission shall include in its notice of finding that the
petitioned species is a candidate species (Fish & G. Code § 2074.2(e)(2)). The Commission
must publish the notice in the California Regulatory Notice Register (Cal. Code Regs., tit.
14, § 670.1(e)(2)).

STATUS REVIEW

If a petition is accepted, the Commission is required to make reasonable attempts to
notify affected and interested parties and to solicit data and comments on the petitioned
action from as many persons as is practicable (Fish & G. Code § 2074.4). In addition, the
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Department is required to commence a status review of the species that is the focus of the
petition (/d. § 2074.6). Within 12 months of the date of publication of a notice of acceptance
of a petition for consideration, the Department is required to produce a report (or status
review) that indicates whether the petitioned action is warranted, includes a preliminary
identification of the habitat that may be essential to the continued existence of the species,
and recommends management activities and other recommendations for recovery of the
species (/bid). The Department’s Wildlife Branch or Habitat Conservation Planning Branch
staff coordinate preparation of the status review.

The status review must be peer reviewed and based upon the best scientific informa-
tion available (/d.). Interested parties may recommend reviewers to the Department, but the
process for selecting reviewers is in the Department’s sole discretion. The Department does
not compensate persons who conduct peer reviews. As a practical matter, it can be difficult
to attract experts in the field to the peer review process because it is time consuming and
does not involve any remuneration. Moreover, individuals that are willing to participate in
the peer review process may have an interest in the outcome of the petitioned action, which
makes finding neutral peer review participants challenging.

Where the Department fails to include proper peer review in its status report, it cannot
serve as the basis for the Commission’s decision on a petition for listing (Center for Biologi-
cal Diversity v. Cal. Fish & Game Com., No. CGC-10-505205 (San Francisco Sup. Ct. 23
July 2012)). The Superior Court’s decision underscores the importance of peer review in
the CESA listing process and the weight that CESA places on relying on credible science
(or the best available scientific information) in making listing decisions.

Prior to releasing the final status review, the Department must evaluate and respond in
writing to the independent peer review and amend the draft status review report as appropri-
ate (/d.). Commission regulations define peer review as “the analysis of a scientific report
by persons of the scientific/academic community commonly acknowledged to be experts
on the subject under consideration, possessing the knowledge and expertise to critique the
scientific validity of the report” (Cal. Code Regs., tit. 14, § 670.1(f)(2)). Both the draft
and final status reviews are part of the administrative record and included in the materials
provided to the Commission before it makes a final listing decision.

Commission regulations also provide that interested parties who wish to submit a
detailed written scientific report to the Commission must do so not later than the time the
Department submits its report and that reports received thereafter may not be considered
(Cal. Code Regs., tit. 14, § 670.1(h)(1)). They further provide that such parties may seek
independent and competent peer review of the report prior to submission and include all
comments from the reviewers with the report to verify that peer review has been solicited
({d. § 670.1(h)(2)). In practice, interested parties routinely submit comments on the Depart-
ment status review but rarely prepare an alternative status review of the species.

THE FINAL LISTING DECISION

The Commission is required to schedule the petition for final consideration at its next
meeting after receiving the Department’s final status review (Fish & G. Code § 2075; Cal.
Code Regs., tit. 14, § 670.1 (g)(1)). At the meeting, the Commission is obliged to accept
written materials and oral testimony (Fish & G. Code § 2075.5(a)). After the conclusion
of testimony, the Commission may either close or leave open the hearing (/d. § 2075.5(a),
(d)). After the hearing is closed, the administrative record for the Commission’s decision
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is closed (/d. § 2075.5(b)). The administrative record may only be reopened if there is a
change in state or federal law or regulation that has a direct and significant impact on the
Commission’s determination as to whether the petitioned action is warranted or if the Com-
mission determines that it requires further information to evaluate whether the petitioned
action is warranted (Id. § 2075.5(c)).

The Commission may make one of two findings with respect to a petition to list:
(1) it may find that the petitioned action is not warranted, in which case the finding shall
be entered in the Commission’s records and the petitioned species shall be removed from
the list of candidate species, (2) that the petitioned action is not warranted but listing the
species at a different level than petitioned is warranted (i.e., petition to list as endangered
is not warranted but listing as threatened is), or (3) it may find that the petitioned action is
warranted, in which case the Commission shall publish a notice of that finding and a notice
of proposed rulemaking pursuant to the Administrative Procedure Act, to add the species to
the list of endangered species or the list of threatened species (Fish & G. Code § 2075.5(¢)).
The typical practice of the Commission is to vote on the adoption of findings at a subsequent
meeting in order to allow staff to prepare written findings consistent with the action taken.
Where the Commission is changing the status of a species, it must submit the change in status
to the Office of Administrative Law for filing with the Secretary of State and publication in
the California Code of Regulations (/d. § 2075.5(e)(2)).

One consequence of the fact that the Commission votes on whether the action is war-
ranted at one meeting then votes on adoption of findings at a subsequent meeting is that the
Commission has an opportunity to re-visit is prior decision at the subsequent meeting. By
and large, this is irrelevant because the same Commissioners who vote on whether the action
is warranted vote at the next meeting on the adoption of findings. But if Commissioners are
absent from a meeting or if a Commissioner resigns his or her post or is replaced, then it is
possible such a change in the voting members will lead to a circumstance where the vote on
adoption of findings becomes a vote on reconsideration. There is no evidence this is what
the Legislature intended. But absent statutory or regulatory clarification that the findings
adopted must support the prior determination, there is the possibility of reconsideration.

A petition to delist may be granted on the basis of a determination that the factors
that were the basis for listing no longer threaten the continued existence of the species or
because the decision to list was in error in light of the available evidence (Central Coast
Forest Assn. v. Fish and Game Commission (2017) 2 Cal.5th 594, 604-605; Central Coast
Forest Assn. v. Fish and Game Commission (2018) 18 Cal.App.5th 1191, 1204-1205.). In
the case referenced above, the California Supreme Court found that a petition that presents
new evidence to the Commission regarding the status of an already-listed species must
still be reviewed by the Commission in the same way it would review a petition for listing
(Central Coast Forest Assn. v. Fish and Game Commission, supra, 2 Cal.5th at p. 606). The
California Supreme Court found that a delisting petition that provided new evidence that a
population of Coho Salmon should not have been listed as endangered originally was the
proper method of challenging the original listing decision (/d.). On remand, the Court of
Appeal found that the Commission appropriately determined that the petitioned action of
delisting the populations of Coho Salmon south of Punta Gorda (Humboldt County) was
not warranted (Central Coast Forest Assn. v. Fish and Game Commission, supra, 18 Cal.
App.5th at pp. 1224-1235). This was, in part, because there was neither evidence that those
populations of Coho Salmon consisted entirely of hatchery stocks nor evidence that the
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populations south of Punta Gorda were non-native. Thus, the Coho Salmon populations
could not be considered ESUs, as is required to either list or delist only a population of a
species under CESA.

EMERGENCY LISTING

The Fish and Game Code authorizes the Commission to adopt a regulation adding a
species to the list of endangered species or to the list of threatened species as an emergency
regulation if the Commission finds that there is an emergency posing a significant threat
to the continued existence of the species (Fish & G. Code § 2076.5). The Commission
is required to notify affected or interested persons of the adoption of such an emergency
regulation (/d.). To date, the only species that the Commission has listed on an emergency
basis is the tricolored blackbird (Agelaius tricolor). The Commission listed the tricolored
blackbird on an emergency basis in December 2014. The Commission subsequently let the
emergency listing lapse, by vote, in June 2015.

The Administrative Procedure Act (Cal. Gov’t Code §§ 11340—11365) governs emer-
gency regulations promulgated by state agencies, including emergency listing decisions.
Subsection 11346.1(b)(1) states “if a state agency makes a finding that the adoption of a
regulation or order of repeal is necessary to address an emergency, the regulation or order
of repeal may be adopted as an emergency regulation or order of repeal” (Cal. Gov’t Code
§ 11346.1(b)(1)). Further, Government Code section 11346.1 states as follows: “No regu-
lation, amendment, or order of repeal initially adopted as an emergency regulatory action
shall remain in effect more than 180 days unless the adopting agency has complied with
Sections 11346.2 to 11347.3, inclusive, either before adopting an emergency regulation or
within the 180-day period.” (/d.).

In light of the requirements of the Administrative Procedure Act, the Commission
may let an emergency listing rule lapse after 180 days, comply with the requirements set
forth in the Administrative Procedure Act then adopt the listing rule on a permanent basis,
or elect to follow the traditional listing procedure by requesting a written evaluation from
the Department and determining whether the petition provides sufficient information to
indicate that the petitioned action may be warranted.

PROTECTIONS AFFORDED LISTED AND CANDIDATE SPECIES

Once a species is listed under CESA, it is afforded broad protections that are intended
to serve the dual purpose of halting the decline of the species, while also contributing to the
conservation of the species so that it may ultimately be removed from the list of endangered
and threatened species. Specifically, pursuant to Fish and Game Code section 2080, “[n]
o person or public agency shall import into this state, export out of this state, or take, pos-
sess, purchase, or sell within this state, any species, or any part or product thereof, that the
commission determines to be an endangered species or a threatened species, or attempt any
of those acts” (Fish & G. Code § 2080; Cal. Code Regs., tit. 14, § 783.1). The term “take”
is defined to mean “[h]unt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch,
capture, or kill” (Fish & G. Code § 86). These acts are prohibited with respect to listed spe-
cies and candidate species, as candidate species receive the same legal protections afforded
to endangered or threatened species (Fish & G. Code § 2085). Penalties for violating the
take prohibition range from $25,000 to $50,000 for each violation, one-year imprisonment,
or both fine and imprisonment (Fish & G. Code § 12008.1).
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The Department may authorize the take of a listed species if certain conditions are
met. The following is a non-exhaustive list of take authorizations available under CESA:
(1) Through permits or memoranda of understanding, the Department may authorize in-
dividuals, public agencies, universities, zoological gardens, and scientific or educational
institutions, to import, export, take, or possess any endangered species, threatened species,
or candidate species for scientific, educational, or management purposes (Fish & G. Code
§ 2081(a)); (2) Through incidental take permits, the Department may authorize take that is
expected to occur incidental to otherwise lawful activities (/d., § 2081(b)); (3) Through safe
harbor agreements, the Department may offer, in exchange for actions that contribute to the
recovery of listed species, formal assurances to private landowners that their activities will
not be deemed to violate the take prohibition (/d., §§ 2089.2-2089.26); (4) Through a con-
sistency determination, the Department may authorize take of a listed species, provided the
species is also listed under the federal Endangered Species Act, take authorization has been
obtained pursuant to that Act, and the authorization is consistent with CESA (/d., § 2080.1);
(5) Through the Natural Community Conservation Planning program, the Department may
authorize take pursuant to comprehensive conservation and management plans (/d., §§
2800-2835); and (6) Through voluntary local programs, the Department may authorize
farmers and ranchers to take listed species incidental to routine and ongoing agricultural
activities (Id., §§ 2086—2089).

The Commission has separate authority under section 2084 of the Fish and Game
Code to authorize the taking of any candidate species based on the best available scientific
information (Fish & G. Code § 2084). To utilize this authority, the Commission must adopt
a regulation either simultaneous with its decision to make a species a candidate for listing
or at a subsequent meeting. This is commonly referred to as a 2084 regulation. Historically,
the Commission made greater use of this authority under section 2084 than it has in the past
10 years. This decline in the use of its authority is a consequence of a challenge to a 2084
regulation for the black-backed woodpecker (Picoides arcticus) that led to an out-of-court
settlement and stipulated dismissal of the lawsuit. (This history is recounted in subsequent
litigation between the parties with respect to attorney’s fees, Center for Biological Diver-
sity v. Fish & Game Commission (28 Jan 2014, A137889) [nonpub. opn.].) Since then, the
Commission has adopted 2084 regulations for two candidate species: tricolored blackbird
and western Joshua tree. In both cases, petitioners and the Department did not oppose the
regulations. This could indicate an unwillingness on the part of the Commission to adopt
2084 regulations that are opposed by petitioners, the Department, or both.

CONCLUSION

CESA, much like its federal counterpart, provides a comprehensive scheme for petition-
ing, reviewing, listing, and authorizing take of threatened and endangered species. However,
unlike its federal counterpart, CESA contemplates a petition process that plays out before
two agencies — the Department and the Commission — and relies on a definition of species
and subspecies that is arguably narrower than that employed by the federal Endangered
Species Act. The latter of these two distinctions may not hold over time as a consequence
of the position taken by the Commission and the judiciary in recent years. But when the
Commission takes steps that arguably push the limits of its authority — as some argue it has
done in recent actions regarding bumble bees and mountain lions — interests groups may
be expected to turn to the other branches of government to make their case for or against
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listing. In the coming years, it seems likely that the courts and perhaps even the legislature
will play as meaningful a role in the evolution of CESA as the Commission and Department.
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This is a study of the explicit and effective integration of species models into the plan-
ning processes of Natural Community Conservation Plans (NCCPs). As discussed herein,
NCCPs are California’s most powerful tool in statute for species conservation on a regional
scale, with a higher standard for conservation than federal Habitat Conservation Plans
(HCPs). In statute, NCCPs (California Fish & G. Code § 2800 et seq.) are an alternative to
the project-by-project incidental take permitting process (Fish & G. Code § 2081) under
the California Endangered Species Act (CESA). Such systematic and regional conserva-
tion planning is a critical ongoing need for the state and identifying “best practices” for all
aspects of creating these plans is also an ongoing need. California has more than 2,000 plant
species and more than 400 animal species that are considered to be at risk — meaning they
are already state or federally listed as threatened or endangered or are at risk for becoming
so (CDFW 2020a). The state’s population is near 40 million and is expected to reach 45
million by the year 2035 (CDOF 2019).

Species models serve to gather the collective scientific knowledge of a species
(Franklin 2009). Species account models (SAMs) are verbal accounts, yet they provide
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conceptual information such life history, habitat use, geographic range, distribution, threats,
and population trends and so may be considered a form of modeling (Andelman et al. 2001).
Management-oriented species conceptual models (SCMs), in graph form, clarify assump-
tions regarding a species’ relationship to ecosystem components, stressors, and its response
to potential management actions (Atkinson et al. 2004; Hopkins 2004). They also identify
remaining uncertainties, key to hypothesis testing in an adaptive management and monitoring
context. SCMs provide a bridge between the goals and objectives of a conservation plan and
the conservation measures or management actions assumed necessary for achieving them and
thus preparing them at the time a conservation plan is being written would be a best practice.

Explicitness in the development and use of species distribution models (SDMs) in
conservation planning, particularly reserve design, would also be a best practice. The design
of areserve network is inherently spatial. SDMs provide spatial data on both known occur-
rences of a species as well as environmental variables thought to predict its occurrence. They
also provide the rule base linking species occurrences to environmental variables (Franklin
2009). Explicitly disclosing rules and assumptions for mapping the predicted distribution of
a species allows a user to both replicate a model and evaluate uncertainty in the prediction.

SAMs, SCMs and SDMs are communication tools, for stakeholders in the present and
future. Over the lifetime of a plan, often 50 years or more, they can serve as a marker for
future planners on the knowledge and assumptions guiding scientists and planners during
the time at which a plan was approved.

Regional conservation planning is a tool for resolving potential conflicts between eco-
nomic development (e.g., urbanization, agriculture) and threatened and endangered (listed)
species, especially in biologically rich areas of the state that face high levels of growth
and development (Atkinson et al. 2004). State and federal wildlife agencies in California
have two primary statutes to accomplish species conservation—state Natural Community
Conservation Plans (NCCPs) under California Fish and Game Code Section 2800 et seq.
and federal Habitat Conservation Plans (HCPs) under the Endangered Species Act Section
10(a)(1)(B). These plans are intended to establish large reserve networks of permanently
protected lands and long-term programs designed to conserve, mitigate for, and manage spe-
cies legally “covered” by a plan while they allow compatible and appropriate development
(Presley 2011). In California, an HCP can be implemented without an NCCP. However, all
NCCPs are joint state and federal NCCP/HCPs, although hereafter they will be referred to as
NCCPs. NCCPs in California may also be thought of as systematic conservation plans, the
term “systematic conservation planning” having come from the seminal and highly cited work
of the same name published in Nature by Christopher Margules and Robert Pressey (2000).

NCCPs may, in fact, be among the best examples of government-sponsored systematic
conservation planning. Both NCCPs and HCPs provide conservation benefits beyond that of
traditional approaches to endangered species conservation, which allow limited “incidental
take” of species in exchange for habitat mitigation actions or offsets, often on a project-by-
project basis (McKenney and Kiesecker 2010:174). This practice results in uncoordinated or
piecemeal mitigation, far less effective than a coordinated, regional approach (Underwood
2010). NCCPs and HCPs provide coordinated mitigation and conservation actions that can
result in larger blocks of higher quality and more connected habitats (Noss et al. 1997).
Underwood (2010) demonstrated the effectiveness of this approach by comparing two large
areas of San Diego County and finding that the portion with a multispecies NCCP/HCP
had implemented 5—-10 times more area for conservation of rare species than the portion
practicing project-by-project or piecemeal mitigation.
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Beyond this, NCCPs are subject to an even higher standard for conservation than HCPs.
To approve an HCP under the federal Endangered Species Act (16 USC §§ 1531-1544),
the federal government must find that the taking of a species by a proposed project will
not “appreciably reduce the likelihood of the survival and recovery of the species in the
wild” (Section 10(a)(1)(B)(iv). By legislative intent, this finding is treated as equivalent to
the language in Section 7(a)(2) — that a proposed project “... is not likely to jeopardize the
continued existence of any endangered species or threatened species or result in the destruc-
tion or adverse modification of habitat” for the species. (See USFWS 2007 for example
of equivalence language.) Effectively the standard is one of “no jeopardy” (Pollak 2001).

To approve an NCCP under California’s Endangered Species Act (Fish & G. Code §§
2050-2089), the state government must find that “the development of reserve systems and
conservation measures in the plan area provides, as needed for the conservation of species:
...the establishment of ...one or more reserves or other measures that provide equivalent
conservation of Covered Species within the Plan Area and linkages between them and ad-
jacent habitat areas outside the Plan Area” (Section 2820(a)(4)(B)). “Conservation” means
“to use, and the use of, methods and procedures within the plan area that are necessary to
bring any covered species to the point at which the measures provided pursuant to Chapter
1.5 (commencing with Section 2050) [The California Endangered Species Act] are not
necessary’” (Section 2805(d)). Requiring that a species be brought to the point of no longer
requiring protection under the California Endangered Species Act is effectively a standard
of recovery (Hopkins 2004; Presley 2011).

Thus, NCCPs are mandated to provide both recovery and habitat connectivity beyond
plan boundaries for covered species, a powerful combination for the conservation of a spe-
cies across its entire geographic range. Greco (2020) examined the mix of conservation
standards across the geographic range of the federally and state-listed threatened giant
garter snake (Thamnophis gigas) in California, finding only 14% of the range to be subject
to an NCCP recovery standard and concluding that the variation in standards could have
significant implications for recovery.

In this study, we examined the integration of species conceptual models and spatial
models in the NCCP planning process (see Table 1 for a typology of models used in NCCPs).
Often such models are included as appendices in NCCPs, but it is not always clear if and
how they are used in the planning process. Specifically, we looked at how management-
oriented species conceptual models (SCMs) and species distribution models (SDMs) are
currently used in NCCPs — to guide biological goals and objectives, adaptive management
and monitoring, and reserve design (see Fig. 1). Calls in the literature for explicitness in
how models translate into conservation strategies and reserve designs come from Atkinson
et al. (2004), Franklin et al. (2011), Guisan et al. (2013), and Tulloch et al. (2016). Specifi-
cally regarding SDMs, researchers have shown how the vast majority of research focuses
on methods rather than implementation in the context of systematic conservation planning,
implying that research on the explicit connections between SDMs and reserve design strat-
egies is rare (Mair et al. 2018, Guisan et al. 2013). We assessed past and current practice
regarding model integration (i.e., SAM, SCM, SDM) for systematic conservation planning
throughout California.

We examined four central research questions, presented here with some key back-
ground information related to each question. First, what is the level of modelling done
in the planning phase of an NCCP and do NCCPs prepare SCMs and SDMs during this
phase? All NCCPs are in one of two phases: planning or implementation. In the planning
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Table 1. Typology of models used in NCCPs. According to Andelman et al. (2001), verbal accounts, mathematical
formulae, and graphical diagrams are all structural variations of conceptual models. The conceptual model of
interest here is a “management-oriented” species conceptual model (SCM). The spatial model of interest is a species
distribution model (SDM).

Model Used Model Type  Alternate Terminology Model Inputs in NCCPs
in NCCP and Struc- for Model Structure
ture
Species Ac-  Concep- Species account Legal status
count Model tual model: ~ Ecological account Species description
(SAM) verbal Species profile Life history
(text-based) Habitat associations
account Geographic range
Home range or territory size
Distribution of occurrences in the plan
area
Threats
Population trends
Abundance estimates
Manage- Concep- Influence diagram Measurable aspects of response (e.g.
ment- tual model: ~ (Clemen 2001) habitat quality, patch occupancy, popula-
oriented graphical tion size)
Species diagram Conceptual diagram
Concep- (Goodwin and Wright  Anthropogenic threats
tual Model 1991) Natural drivers
(SCM) Management actions
Envirogram Critical uncertainties
(Andrewartha and
Birch 1984, James et
al. 1997)
Causal web
(Andelman et al. 2001)
Species Spatial Species distribution Mapped occurrences or population loca-
Distribu- model: model tions
tion Model  distribution  (Franklin 2009)
(SDM), map Classified (expert opinion) suitiable
using Index of habitat suit- habitat — mapped as discrete polygons in
discrete or ability or potential vector format (if habitat features can be
continuous occupancy (Barrows et mapped)
variables al. 2005) Or

Environmental variables that correlate
with species presence — mapped as a
composite of continuous variables in
raster format
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Table 1 continuted

Model Used Model Type  Alternate Terminology Model Inputs in NCCPs
in NCCP and Struc- for Model Structure

ture
Population ~ Conceptual ~ Count-based popula- Known numbers of adults
Viabil- model: tion viability analysis ~ Population growth rates
ity Analysis mathemati-  (Santa Clara Valley Reproductive rates
(PVA), cal formula  Habitat Plan 2012)
depending

on available
data

Count-based extinction
analysis (Morris et al.
1999)

Spatial PVA  Spatial mod- Individual model SDM (with habitat suitability)
(SPVA), el: spatially-  Occupancy map PVA parameters
depending explicit Population projection =~ Movement parameters
on available movement (size and demography)
data model with
population (Schumaker 1998,
size and de-  2010)
mography
/ Scientific Principles and
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Figure 1. A flow diagram of where
conceptual models fit into the adaptive
management and monitoring process for
an NCCP. (Reprinted from: Atkinson et
al. 2004).
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phase, an Enrollment Agreement or Planning Agreement has been signed by the permittee
organizations and the state and federal wildlife agencies who will approve and permit the
plans. As the plan is being developed, one or more administrative drafts may be produced
internally before a draft is prepared for public review (Presley 2011). A core component of
each NCCP is the conservation strategy, consisting of both the biological goals, objectives
and conservation measures for the plan and a strategy for reserve design (Hopkins 2004).
In the implementation phase, a plan has been approved and permitted and progress on the
conservation strategy, such as acquisition of reserve lands, is actively underway.

The second research question is: are there explicit connections between the SCMs and
the proposed adaptive management and monitoring program for each plan and, if so, how are
they made? Beginning with the NCCP Act of 2003 each plan is required to contain an adap-
tive management and monitoring program (Atkinson et al. 2004). “Adaptive management”
as defined in the NCCP Act “means to use the results of new information gathered through
the monitoring program of the plan and from other sources to adjust management strategies
and practices to assist in providing for the conservation of covered species” (NCCPA 2003).

This leads to our third research question: are there explicit connections between SCMs
and the biological goals and objectives of each plan and, if so, how are they made? Goals,
objectives, and conservation measures differ across plans in how they are used. Generally,
however, goals are broad statements of desired outcomes that set the direction for an NCCP
(e.g., conservation for a covered species in perpetuity), objectives are specific and measurable
statements detailing how each goal can be achieved (e.g., a specified quantity of acres of some
specific habitat type for a covered species) and conservation measures describe actions (e.g.,
acquire land in fee title). The term “conditions for coverage” is also sometimes used in the
biological goals and objectives section of an NCCP to describe specific actions that must be
taken for a species to be considered conserved and thus eligible for coverage under a plan.

Our final research question is: are there explicit connections between SDMs and the
reserve design of each plan and, if so, how are they made? For the purposes of this study,
the reserve design is defined to include both the measurable reserve acreage commitments
in the biological goals and objectives and the spatial design of the reserve system for the
entire plan area. As stated previously, NCCPs must provide a connected reserve system,
with linkages between reserves inside the plan area and to adjacent habitat areas outside of

the plan area (NCCPA 2003).
METHODS

The primary methodology used to explore and answer these questions was a keyword
search of planning documents from 18 NCCPs in California that are either approved or in
public draft form (Table 2). Nineteen NCCPs met this initial set of criteria, but one was
dropped, the San Diego MSCP La Mesa Subarea Plan. The plan included only a brief state-
ment describing its consistency to a programmatic NCCP, but otherwise contained none of
the necessary elements to stand on its own as an NCCP. Of the remaining 18 plans, 15 have
been approved and permitted and three are in public draft form, generally the final stage
before public comments are reviewed and the plan is finalized and submitted to the state and
federal wildlife agencies. Approved and permitted plans that are considered “Subarea Plans”
to larger programmatic NCCPs were treated as unique plans. Programmatic NCCPs serve
as “umbrella” plans. They do not receive permits and were not included as unique plans.
However, they were considered as contributors of conservation analyses and modeling to
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Table 2. NCCP/HCPs in California presented in order of permit year or public draft year. Plans with a permit
year are approved and in the implementation phase. Those with a public draft year are still in the planning phase.

Plan Approved and Permitted NCCP/HCPs Permit NCCP Act Scientific Advisor

# Year Version Report

1 San Diego Gas & Electric 1995 1991 n/a

2 County of Orange Central and Coastal 1996 1991 n/a
Subregion

3 San Diego Multiple Species Conservation 1996 1991 n/a

Program (MSCP) Poway Subarea Plan

4 Kern Water Bank 1997 1991 n/a
5 San Diego MSCP City Subarea Plan 1997 1991 n/a
6 San Diego MSCP County Subarea Plan 1998 1991 n/a
7 San Diego Multiple Habitat Conservation 2004 2001 n/a

Program (MHCP) Carslbad Subarea Plan

8 Western Riverside Multi-Species Habitat 2004 2001 n/a
Conservation Plan (MSHCP)

9 San Diego MSCP Chula Vista Subarea 2005 2001 n/a
Plan
10 East Contra Costa County 2007 2003 Huntsinger et al.
(2003)
11 Coachella Valley Multiple Species Habi- 2008 2003 Noss et al. (2001)
tat Conservation Plan (MSHCP)
12 San Diego County Water Authority 2011 2003 Rahn et al. (2008)
13 Santa Clara Valley Habitat Plan 2013 2003 Spencer et al. (2006a)
14 Orange County Transportation Authority 2017 2003 Rahn et al. (2011)
15 Yolo 2019 2003 Spencer et al. (2006b)
NCCP/HCPs in Public Draft Form Draft NCCP Act Scientific Advisor
Year Version Report
16 Rancho Palos Verdes 2018 2001 n/a
17 Butte Regional Conservation Plan 2019 2003 Spencer et al. (2007)

18 Placer County Conservation Plan 2019 2003 Brussard et al. (2004)
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their subarea plans. All documents were publicly available as downloads from the websites
of organizations serving as lead entities for the plans. A lead entity is generally a local gov-
ernment with land use planning authority, but it is not required to be so; regional authorities
for water and transportation and private companies also undertake NCCPs (Hopkins 2004).

To address the first question regarding the level of modelling done in the planning
phase of an NCCP, we searched each plan document using model names, model types, and
alternate terms for model structure as keywords, entries in columns 1-3 of Table 1, respec-
tively. The goal was to determine which of the model inputs (Column 4 entries) were present
for species in a plan. The criteria for including model inputs as present are listed in Table
3. Model inputs were considered present if they were included for one or more species in
a plan. They were also considered present if, in the case of subarea plans, direct reference
was made to a species model in a programmatic NCCP. Of the six subarea plans, three relied
wholly on species models produced for a programmatic NCCP and three both referenced
models in a programmatic NCCP and included models for species in the subarea plan that
were not included in the programmatic NCCP.

Table 3. Criteria for including model inputs as present in NCCPs

Model Inputs Criteria for Including Model Inputs as Present

Species Account Model (SAM)

Legal status listing status as threatened or endangered under the California or
federal Endangered Species Acts or rare under the California Native
Plant Protection Act (FGC §§ 1900-1913) inclusion on any admin-
istrative watch lists such as California Species of Special Concern

Species description physical description, growth habit in the case of plants, and/or any
level of taxonomic information

Life history pattern of survival, life cycle, and reproduction events for a species

Habitat associations for terrestrial wildlife species, habitat types, natural community types,

or landcover types known to be suitable for a species meeting one
or more life history requirements; for fish, stream reaches or water
bodies with the proper conditions, such as temperature or flow rate
or connectivity, to support one or more stages of a species’ life his-
tory; for plants, inclusion of plant associations, soil type, hydrology,
slope, or elevation

Geographic range description and/or map of the limits of distribution globally, in North
America or in California

Home range or territory size for terrestrial wildlife species, reference to the distance an individual
travels in meeting life history requirements; for species that are also
territorial, reference to the average territory size for an individual, or
a range of sizes depending on habitat conditions or gender

Distribution of occurrences general description of population locations, often in the absence of
in the plan area surveys for the entire plan area

Threats anthropogenic threats such as habitat loss or fragmentation, exotic
species introduction, uncontrolled grazing, pollution, pesticide use,
or noise disturbance

Population trends globally, in North America, in California, or in the plan area (if

known); located through keyword searches on “trend”, “population”,
“declining”, “stable”, and “increasing”
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Table 3 continuted

Model Inputs

Criteria for Including Model Inputs as Present

Abundance estimates

Measurable aspects of re-
sponse

globally, in North America, in California, or in the plan area (if
known), expressed as a range of population size or as a density
estimate

Identification of variables for measuring the response of natural
communities, species or populations to management actions such
as habitat quality, patch occupancy or population size, respectively

Management- oriented Species Conceptual Model (SCM)

Anthropogenic threats

Natural drivers

Management actions

Critical uncertainties

threats such as habitat loss or fragmentation, exotic species intro-
duction, uncontrolled grazing, pollution, pesticide use, or noise
disturbance expressed as management issues in a conceptual diagram

drivers of change such as fire or hydrologic regimes directly con-
nected to response variables in a conceptual diagram

mitigating actions directly connected to anthropogenic threats in a
conceptual diagram

outstanding research questions for completing or updating a con-
ceptual diagram

Species Distribution Model (SDM), using discrete or continuous variables

Mapped occurrences or popu-
lation locations

Classified (expert opinion)
suitiable habitat — mapped
as discrete polygons in vector
format (if habitat features can
be mapped)

Or

Environmental variables that
correlate with species pres-
ence — mapped as a compos-
ite of continuous variables in
raster format

occurrences presented as points in vector format in a GIS, either
as maps in a plan document or available digitally as Geographic
Information Systems (GIS) data

for terrestrial wildlife species, habitat types, natural community types,
or landcover types known to be suitable for a species meeting one or
more life history requirements, sometimes incorporating a minimum
habitat patch size; for fish, stream reaches or water bodies with the
proper conditions, such as temperature or flow rate or connectivity, to
support one or more stages of a species’ life history; for plants, inclu-
sion of plant associations, soil type, hydrology, slope, or elevation
(no instances found)

Population Viability Analysis (PVA), depending on available data

Known numbers of adults

Population growth rates

count-based or other methods of determining the number of adults

calculated rate based on a ratio between number of adults in any
given year and number of adults one year later
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Table 3 continuted

Model Inputs Criteria for Including Model Inputs as Present

Reproductive rates fecundity, based on survival and fertility rates

Spatial PVA (SPVA), depending on available data

SDM (with habitat suitabil- one of more of the SDM components listed above

ity)

PVA parameters one or more of the PVA components listed above

Movement parameters one or more spatial components of a PVA that affect habitat suit-

ability such as connectivity of habitat on a landscape or dispersal
ability of a species

To find explicit connections between the SCMs and the proposed adaptive manage-
ment and monitoring program, our second question, we conducted a keyword search in the
adaptive management and monitoring chapter of each plan for direct reference to the name
and location of the species models in the documents for that plan. Only one plan was found
to contain SCMs, so to determine intent to create SCMs among the remaining plans, we also
searched for “concept” and “model.” The search for explicit connections between SCMs and
biological goals and objectives, our third question, was also limited because only one plan
was found to contain SCMs. Therefore, to see how any level of species modeling may be
influencing biological goals and objectives in the remaining plans, we looked at connections
between the one SAM component that is in common with an SCM, namely, threats. “Threat”
was used as a keyword in the search, as were “enhance” and “restore,” action words found
among biological goals and objectives for reducing or mitigating threats.

Finally, to research explicit connections between SDMs and reserve design, we looked
in two locations within each plan. First, for connections to reserve acreage commitments,
we searched the biological goals and objectives section for direct reference to the name and
location of the SDMs in the documents for that plan. If this yielded no results, the keywords
“model,” “occurrence,” and “occupied” were used to query for the components of an SDM.
Second, for connections between the SDMs and the reserve design strategy for a plan, we
employed several keywords that lead to descriptions of how SDMs may be used together, all
of which can be found among the collection of planning documents: “criteria,” “principle,”

EENT3 2 < 2 < 2 <

“concept,” “rule,” “consideration,” “design,” “assembly,” “synthesis,” and “process.”

RESULTS

Results for the level of modeling done in the planning phase of each NCCP are pre-
sented in Fig. 2. All 18 NCCPs contained the full suite of components for text-based SAMs.
Only one NCCP prepared SCMs for its covered species in the planning phase (Plan #18 of
Table 2). Regarding SDMs, 17 of the 18 plans (94%) contained maps of known occurrences
for each covered species. Fifteen plans or 83% also presented expert-based habitat suitability
maps for each covered species as discrete polygons in a vector-based GIS, wherein each
mapped polygon represents one habitat type on the ground modeled as suitable for a species
and contains a single habitat suitability value. No plans presented habitat suitability maps
as a composite of continuous environmental variables in a raster-based GIS, wherein each
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SAM Components

Legal status

Species description

Life history

Habitat associations
Geographic range

Home range or territory size
Distribution of occurrences in the plan area
Threats

Population trends
Abundance estimates

SCM Components

Measureable aspects of response
Anthropogenic threats —mm

Natural drivers
Management actions e

Critical uncertainties

SDM Components

Mapped occurrences or population locations

Classified (expert opinion) suitiable habitat — vector format
Environmental variables correlating with species presence —...

PVA Components
Known numbers of adults — m—
Population growth rates — m—
Reproductive rates (fecundity)

Spatial PVA Components
SDM (with habitat suitability) s
PVA parameters —mm=
Movement parameters =
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Number of NCCPs

Figure 2. The model components and levels of species modeling found among existing NCCPs.

cell in a pixelated mapped surface has a habitat suitability value representing the summed
value of layers of environmental variables for that cell on the ground, creating a “surface”
of habitat suitability that is continuous. (See Chang 2019 for a full comparison of vector
and raster data formats in GIS.) Just two plans (#7, #13) contained some components of
Population Viability Analysis (PVA) species models and, in each case, for a single species
only. One of these two plans (#7) also had components of a spatial PVA.

Results for explicit connections between the SCMs and the proposed adaptive man-
agement and monitoring program are presented in Fig. 3. A full 50% of the eighteen plans
made no reference to SCMs. Only one plan (#18) prepared SCMs at the planning phase but
did not declare intent to use and refine them until a future date. Two additional plans (#14,
#15) prepared a single sample or framework SCM for use in preparing future species-specific
SCMs. Six plans declared an intent to develop and use SCMs in their adaptive manage-
ment and monitoring chapters (#8, #10, #11, #12, #13, #17). Significantly, eight of these
nine collective plans referencing SCMs represent the plans in Table 2 subject to approval
through the NCCP Act of 2003, which added the requirement for an adaptive management
and monitoring component.

Beginning with a 2000 amendment to the NCCP Act, new NCCPs were also required
to incorporate independent scientific input, although several plans already underway with
signed Planning Agreements were “grandfathered” in and exempted from this require-
ment. A search of scientific advisory reports prepared at the start of the planning process
for each NCCP required to prepare such an analysis (Table 2) revealed that seven out of
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Figure 3. Among early NCCPs (n=9), only a portion reference species conceptual models (SCMs) in their adaptive
management and monitoring chapters. Among NCCPs subject to the 2003 statute (n = 9), most plans present an
intent to prepare SCMs in the future.

eight recommended the use of SCMs in adaptive management and monitoring. One such
report called for the development of SCMs ideally up front, that is, in the planning phase
(Rahn et al. 2008). It is worth noting that Atkinson et al. (2004) was published shortly after
the NCCP Act of 2003, placing SCMs as necessary inputs to the adaptive management and
monitoring process (Fig. 1).

Results of the search for connections between threats described in SAMs and biologi-
cal goals and objectives are shown in Fig. 4, categorized and presented in order from least
to most explicit connections. Six of the eighteen plans, or one-third, either made no direct
reference or a very general one to the SAMS when presenting biological goals and objec-
tives, indicating they were used but unclear about how. Two-thirds of the plans made direct
references to SAMS in species-specific biological goals and objectives. The most explicit
connections were made by eight plans (#5, #6, #7, #8, #9, #12, #16, #17), who chose to
present an analysis of SAM components, such as threats, side-by-side with species-specific
biological goals and objectives as a justification for them. Thus, it was transparent and im-
mediate to see how the models and model assumptions were used.

Finally, we examined explicit connections between SDMs and reserve designs. Each
ofthe 17 plans that contained SDMs made a direct reference to their use in the conservation
strategy, which includes reserve design, and the one remaining plan (#4) made reference to
text-based information in the SAMs it contained. However, it was not always explicit how
SDMs and SAMs were used. Since modeled suitable habitat is used along with occurrence
data as the basis for reserve acreage commitments by species, the next question to examine
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