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SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), propose to
list the Lassics lupine (Lupinus
constancei), a plant species native to
northern California, as an endangered
species and designate critical habitat
under the Endangered Species Act of
1973, as amended (Act). This
determination also serves as our 12-
month finding on a petition to list the
Lassics lupine. After a review of the best
available scientific and commercial
information, we find that listing the
species is warranted. If we finalize this
rule as proposed, it would add this
species to the List of Endangered and
Threatened Plants and extend the Act’s
protections to the species. We also
propose to designate critical habitat for
the Lassics lupine under the Act. In
total, approximately 512 acres (ac) (207
hectares (ha)) in Humboldt and Trinity
Counties, California, fall within the
boundaries of the proposed critical
habitat designation. In addition, we
announce the availability of a draft
economic analysis (DEA) of the
proposed designation of critical habitat
for the Lassics lupine.

DATES: We will accept comments
received or postmarked on or before
December 5, 2022. Comments submitted
electronically using the Federal
eRulemaking Portal (see ADDRESSES,
below) must be received by 11:59 p.m.
Eastern Time on the closing date. We
must receive requests for a public
hearing, in writing, at the address
shown in FOR FURTHER INFORMATION
CONTACT by November 21, 2022.

ADDRESSES: You may submit comments
by one of the following methods:

www.regulations.gov. In the Search box,
enter FWS-R8-ES-2022-0083, which is
the docket number for this rulemaking.
Then, click on the Search button. On the
resulting page, in the panel on the left
side of the screen, under the Document
Type heading, check the Proposed Rule
box to locate this document. You may
submit a comment by clicking on
“Comment.”

(2) By hard copy: Submit by U.S. mail
to: Public Comments Processing, Attn:
FWS-R8-ES-2022-0083, U.S. Fish and
Wildlife Service, MS: PRB/3W, 5275
Leesburg Pike, Falls Church, VA 22041-
3803.

We request that you send comments
only by the methods described above.
We will post all comments on https://
www.regulations.gov. This generally
means that we will post any personal
information you provide us (see
Information Requested, below, for more
information).

Availability of supporting materials:
For the proposed critical habitat
designation, the coordinates or plot
points or both from which the maps are
generated are included in the decision
file for this critical habitat designation
and are available at https://
www.regulations.gov at Docket No.
FWS-R8-ES-2022-0083 and on the
Service’s website at https://
www.fws.gov/office/arcata-fish-and-
wildlife. Additional supporting
information that we developed for this
critical habitat designation will be
available on the Service’s website, at
https://www.regulations.gov, or both.

FOR FURTHER INFORMATION CONTACT:
Tanya Sommer, Field Supervisor,
Arcata Fish and Wildlife Office, 1655
Heindon Road, Arcata, CA 95521;
telephone 707-822-7201. Individuals in
the United States who are deaf,
deafblind, hard of hearing, or have a
speech disability may dial 711 (TTY,
TDD, or TeleBraille) to access
telecommunications relay services.
Individuals outside the United States
should use the relay services offered
within their country to make
international calls to the point-of-
contact in the United States.

SUPPLEMENTARY INFORMATION:
Executive Summary

Why we need to publish a rule. Under
the Act, a species warrants listing if it
meets the definition of an endangered
species (in danger of extinction
throughout all or a significant portion of
its range) or a threatened species (likely
to become endangered within the
foreseeable future throughout all or a

listing, we must list the species
promptly and designate the species’
critical habitat to the maximum extent
prudent and determinable. We have
determined that the Lassics lupine
meets the definition of an endangered
species; therefore, we are proposing to
list it as such and proposing a
designation of its critical habitat. Both
listing a species as an endangered or
threatened species and designating
critical habitat can be completed only
by issuing a rule through the
Administrative Procedure Act
rulemaking process.

What this document does. We
propose to list the Lassics lupine as an
endangered species under the Act, and
we propose the designation of critical
habitat for the species.

The basis for our action. Under the
Act, we may determine that a species is
an endangered or threatened species
because of any of five factors: (A) The
present or threatened destruction,
modification, or curtailment of its
habitat or range; (B) overutilization for
commercial, recreational, scientific, or
educational purposes; (C) disease or
predation; (D) the inadequacy of
existing regulatory mechanisms; or (E)
other natural or manmade factors
affecting its continued existence. We
have determined that the Lassics lupine
is in danger of extinction primarily due
to woody vegetation encroachment, pre-
dispersal seed predation, fire, and
reduced soil moisture due to drought
associated with ongoing climate change.

Section 4(a)(3) of the Act requires the
Secretary of the Interior (Secretary) to
designate critical habitat concurrent
with listing to the maximum extent
prudent and determinable. Section
3(5)(A) of the Act defines critical habitat
as (i) the specific areas within the
geographical area occupied by the
species, at the time it is listed, on which
are found those physical or biological
features (I) essential to the conservation
of the species and (II) which may
require special management
considerations or protections; and (ii)
specific areas outside the geographical
area occupied by the species at the time
it is listed, upon a determination by the
Secretary that such areas are essential
for the conservation of the species.
Section 4(b)(2) of the Act states that the
Secretary must make the designation on
the basis of the best scientific data
available and after taking into
consideration the economic impact, the
impact on national security, and any
other relevant impacts of specifying any
particular area as critical habitat.
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Information Requested

We intend that any final action
resulting from this proposed rule will be
based on the best scientific and
commercial data available and be as
accurate and as effective as possible.
Therefore, we request comments or
information from other governmental
agencies, Native American Tribes, the
scientific community, industry, or any
other interested parties concerning this
proposed rule.

We particularly seek comments
concerning:

(1) The species’ biology, range, and
population trends, including:

(a) Biological or ecological
requirements of the species, including
habitat requirements for pollination,
reproduction, and dispersal;

(b) Genetics and taxonomy;

(c) Historical and current range,
including distribution patterns, and the
locations of any additional populations
of this species;

(d) Historical and current population
levels, and current and projected trends;
and

(e) Past and ongoing conservation
measures for the species, its habitat, or
both.

(2) Factors that may affect the
continued existence of the species,
which may include habitat modification
or destruction, overutilization, disease,
predation, the inadequacy of existing
regulatory mechanisms, or other natural
or manmade factors.

(3) Biological, commercial trade, or
other relevant data concerning any
threats (or lack thereof) to this species
and existing regulations that may be
addressing those threats.

(4) Additional information concerning
the historical and current status of this
species.

(5) The reasons why we should or
should not designate habitat as “critical
habitat” under section 4 of the Act (16
U.S.C. 1531 et seq.), including
information to inform the following
factors that the regulations identify as
reasons why designation of critical
habitat may be not prudent:

(a) The species is threatened by taking
or other human activity and
identification of critical habitat can be
expected to increase the degree of such
threat to the species; or

(b) Such designation of critical habitat
would not be beneficial to the species.
In determining whether a designation
would not be beneficial, the factors the
Services may consider include but are
not limited to: Whether the present or
threatened destruction, modification, or
curtailment of a species’ habitat or range
is not a threat to the species, or whether

any areas meet the definition of “critical
habitat.”

(6) Specific information on:

(a) The amount and distribution of
Lassics lupine habitat;

(b) Any additional areas occurring
within the range of the species in
Humboldt and Trinity Counties,
California, that should be included in
the designation because they either are
occupied at the time of listing and
contain the physical or biological
features that are essential to the
conservation of the species and that may
require special management
considerations, or are unoccupied at the
time of listing and are essential for the
conservation of the species;

(c) Special management
considerations or protection that may be
needed in critical habitat areas we are
proposing, including managing for the
potential effects of climate change.

(7) Land use designations and current
or planned activities in the subject areas
and their possible impacts on proposed
critical habitat.

(8) Any probable economic, national
security, or other relevant impacts of
designating any area that may be
included in the final designation, and
the related benefits of including or
excluding specific areas.

(9) Information on the extent to which
the description of probable economic
impacts in the draft economic analysis
is a reasonable estimate of the likely
economic impacts and any additional
information regarding probable
economic impacts that we should
consider.

(10) Whether any specific areas we are
proposing for critical habitat
designation should be considered for
exclusion under section 4(b)(2) of the
Act, and whether the benefits of
potentially excluding any specific area
outweigh the benefits of including that
area under section 4(b)(2) of the Act. If
you think we should exclude any
additional areas, please provide
information supporting a benefit of
exclusion.

(11) Whether we could improve or
modify our approach to designating
critical habitat in any way to provide for
greater public participation and
understanding, or to better
accommodate public concerns and
comments.

Please include sufficient information
with your submission (such as scientific
journal articles or other publications) to
allow us to verify any scientific or
commercial information you include.

Please note that submissions merely
stating support for, or opposition to, the
action under consideration without
providing supporting information,

although noted, do not provide
substantial information necessary to
support a determination. Section
4(b)(1)(A) of the Act directs that
determinations as to whether any
species is an endangered or a threatened
species must be made ““solely on the
basis of the best scientific and
commercial data available” and section
4(b)(2) of the Act directs that the
Secretary shall designate critical habitat
on the basis of the best scientific
information available.

You may submit your comments and
materials concerning this proposed rule
by one of the methods listed in
ADDRESSES. We request that you send
comments only by the methods
described in ADDRESSES.

If you submit information via https://
www.regulations.gov, your entire
submission—including any personal
identifying information—will be posted
on the website. If your submission is
made via a hardcopy that includes
personal identifying information, you
may request at the top of your document
that we withhold this information from
public review. However, we cannot
guarantee that we will be able to do so.
We will post all hardcopy submissions
on https://www.regulations.gov.

Comments and materials we receive,
as well as supporting documentation we
used in preparing this proposed rule,
will be available for public inspection
on https://www.regulations.gov.

Because we will consider all
comments and information we receive
during the comment period, our final
determinations may differ from this
proposal. Based on the new information
we receive (and any comments on that
new information), we may conclude that
the species is threatened instead of
endangered, or we may conclude that
the species does not warrant listing as
either an endangered species or a
threatened species. For critical habitat,
our final designation may not include
all areas proposed, may include some
additional areas that meet the definition
of critical habitat, or may exclude some
areas if we find the benefits of exclusion
outweigh the benefits of inclusion.

Public Hearing

Section 4(b)(5) of the Act provides for
a public hearing on this proposal, if
requested. Requests must be received by
the date specified in DATES. Such
requests must be sent to the address
shown in FOR FURTHER INFORMATION
CONTACT. We will schedule a public
hearing on this proposal, if requested,
and announce the date, time, and place
of the hearing, as well as how to obtain
reasonable accommodations, in the
Federal Register and local newspapers
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at least 15 days before the hearing. We
may hold the public hearing in person
or virtually via webinar. We will
announce any public hearing on our
website, in addition to the Federal
Register. The use of virtual public
hearings is consistent with our
regulations at 50 CFR 424.16(c)(3).

Previous Federal Actions

On January 15, 2016, we were
petitioned to list the Lassics lupine as
an endangered species under the Act by
Dave Imper, Sydney Carothers, the
Center for Biological Diversity, and the
California Native Plant Society (CNPS)
(Imper et al. 2016, entire). On
September 14, 2016, we published in
the Federal Register (81 FR 63160) a 90-
day finding stating that the petition
presented substantial scientific or
commercial information indicating that
the petitioned action may be warranted.
This proposed rule constitutes our 12-
month finding on that petition.

Supporting Documents

A species status assessment (SSA)
team prepared an SSA report for the
Lassics lupine (Service 2022, entire).
The SSA team was composed of Service
biologists, and the report was prepared
in consultation with other species
experts. The SSA report represents a
compilation of the best scientific and
commercial data available concerning
the status of the species, including the
impacts of past, present, and future
factors (both negative and beneficial)
affecting the species. In accordance with
our joint policy on peer review
published in the Federal Register on
July 1, 1994 (59 FR 34270), and our
August 22, 2016, memorandum
updating and clarifying the role of peer
review of listing actions under the Act,
we sought the expert opinions of four
appropriate specialists, with expertise
in rare plant conservation and Lassics
lupine biology, regarding the SSA
report. We received four responses.
Comments from peer reviewers have
been incorporated into our SSA report
as appropriate.

I. Proposed Listing Determination
Background

A thorough review of the taxonomy,
life history, and ecology of the Lassics
lupine (Lupinus constancei) is
presented in the SSA report (version 1;
Service 2022, pp. 11-18).

The following species description is
largely paraphrased from the original

species description and the Jepson
Manual, 2nd edition (Nelson and
Nelson 1983, entire; Baldwin et al. 2012,
Pp- 772-775). Lassics lupine is a tap-
rooted, herbaceous perennial that grows
to a height of less than 15 centimeters
(cm) (6 inches (in)) from a short, slightly
woody stem. The leaves and stem are
covered in relatively long, shaggy hairs,
and the plant is cespitose (growing close
to the ground). Like other plants in the
genus Lupinus, the leaves are palmately
compound and generally clustered
around the base.

Like other flowers of the family
Fabaceae (legumes), the flowers of
Lassics lupine are pea-like and
composed of five unique petals. The
flowers are pink and white with some
variation between the individual petals.
The flowers are arranged in a dense
inflorescence called a raceme, meaning
individuals flowers emerge on short
stalks (pedicel) along a central axis.
Mature plants can produce up to 20 or
more inflorescences (clusters of
flowers), but they typically produce
fewer. Lassics lupine flowers develop
into a fruit called a legume that splits in
two halves (pods) that produce between
one and five seeds, with an average of
two seeds per fruit (Kurkjian 2012b, p.
5).

Lassics lupine reproduction occurs
entirely through seed, and like many
members of the legume family, they
exhibit seed dormancy, meaning there is
a physical barrier that prevents moisture
from entering seeds (i.e., an
impermeable seed coat) (Guerrant 2007,
p. 13). This seed coat prevents
germination and allows the plant to
form a persistent seed bank. This seed
coat appears relatively robust upon
inspection, and germination trials
suggest that scarification (intentionally
damaging the seed coat) is necessary for
germination to occur in laboratory
conditions (Guerrant 2007, p. 14). This
suggests that abrasion or other damage
to the seed coat is necessary for
germination in natural conditions.

It is unknown exactly when the
majority of Lassics lupine seeds
typically germinate, but it is thought to
occur shortly after snow has melted
(which is typically between March and
May) and temperatures begin to rise.
Plants can flower and produce seed
within their second year but more often,
they take several years to reproduce
(CDFW 2018, p. 13; Kurkjian 2012b,
entire). Lassics lupine typically blooms
from June to July but can start

producing flowers as early as May (for
example, plants were blooming in May
in both 2020 and 2021) (Baldwin et al.
2012, p. 772).

Lassics lupine may be capable of self-
pollination, based on evidence of partial
fruit development in flowers that were
experimentally hand-pollinated and
excluded from pollinator visits
(Crawford and Ross 2003, p. 3).
However, Lassics lupine is also visited
at high rates by three bee species:
yellow-faced bumblebee (Bombus
vosnesenskii), black-tailed bumblebee
(Bombus melanopygus), and a mason
bee species (Osmia spp.) (Crawford and
Ross 2003, p. 2). All three of the bee
species appear to be capable pollinators
given that they are large enough to
trigger the mechanism that releases
pollen from the individual flowers, but
no pollination experiments have taken
place to quantify the rate or efficacy of
these pollinator species (Crawford and
Ross 2003, p. 3).

Lassics lupine is documented to occur
between 1,700-1,800 meters (m) (5,600—
5,800 feet (ft)) in elevation around
Mount Lassic and Red Lassic on the
border of Humboldt and Trinity
Counties, California. The species is
currently described in two elemental
occurrences, or populations, as
delineated by the California Natural
Diversity Database (CNDDB). CNDDB
considers populations to be spatially
explicit if they are separated by a 0.4-
kilometer (km) (0.25-mile (mi)) interval.

Lassics lupine occurs on or in the
vicinity of serpentine soils in the
Lassics Mountains, mainly on barren
slopes with very shallow soil and low
organic matter, or less commonly, near
edges of Jeffrey pine (Pinus jeffreyi)
forests. Most plants occur in areas with
little to no tree overstory and can occur
on flat or steep slopes with high
proportions of gravel or cobble on the
surface.

Two populations comprise the total of
Lassics lupine occurrences: the Red
Lassic and Mount Lassic populations
(see figure 1, below). Over the previous
5 years of monitoring, the Red Lassic
population has ranged in size from 0—
125 individuals, and the Mount Lassic
population has ranged in size from 67—
481 individuals. Rangewide totals of
adult plants have ranged from fewer
than 200 to approximately 1,000
individuals over the previous 5 years of
monitoring.

BILLING CODE 4333-15-P
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Lassics Lupine Populations
Humboldt and Trinity Counties, California
Humboldt Trinity
County County
i
i
|
|
; RED
§ LASSIC
|
!
!
|
|
¢ 0.5 Miles i
| i i E
s - 1 !
0 0.5 T Kilometers i |
| /
MAP FEATURES
LassicsLupinePopulations
. _ 1 CountyBorder
=== Roads
A Mountains

FIGURE 1. —LASSICS LUPINE POPULATIONS ON MOUNT LASSIC AND RED LASSIC.
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BILLING CODE 4333-15-C
Regulatory and Analytical Framework
Regulatory Framework

Section 4 of the Act (16 U.S.C. 1533)
and the implementing regulations in
title 50 of the Code of Federal
Regulations set forth the procedures for
determining whether a species is an
endangered species or a threatened
species, issuing protective regulations
for threatened species, and designating
critical habitat for threatened and
endangered species. In 2019, jointly
with the National Marine Fisheries
Service, the Service issued final rules
that revised the regulations in 50 CFR
parts 17 and 424 regarding how we add,
remove, and reclassify threatened and
endangered species and the criteria for
designating listed species’ critical
habitat (84 FR 45020 and 84 FR 44752;
August 27, 2019). At the same time the
Service also issued final regulations
that, for species listed as threatened
species after September 26, 2019,
eliminated the Service’s general
protective regulations automatically
applying to threatened species the
prohibitions that section 9 of the Act
applies to endangered species
(collectively, the 2019 regulations).

However, on July 5, 2022, the U.S.
District Court for the Northern District
of California vacated the 2019
regulations (Center for Biological
Diversity v. Haaland, No. 4:19—cv—
05206-JST, Doc. 168 (N.D. Cal. July 5,
2022) (CBD v. Haaland)), reinstating the
regulations that were in effect before the
effective date of the 2019 regulations as
the law governing species classification
and critical habitat decisions.
Accordingly, in developing the analysis
contained in this proposal, we applied
the pre-2019 regulations, which may be
reviewed in the 2018 edition of the
Code of Federal Regulations at 50 CFR
424.02, 424.11(d), and 424.12(a)(1) and
(b)(2)). Because of the ongoing litigation
regarding the court’s vacatur of the 2019
regulations, and the resulting
uncertainty surrounding the legal status
of the regulations, we also undertook an
analysis of whether the proposal would
be different if we were to apply the 2019
regulations. That analysis, which we
described in a separate memo in the
decisional file and posted on https://
www.regulations.gov, concluded that we
would have reached the same proposal
if we had applied the 2019 regulations
because under either regulatory scheme
we find that critical habitat is prudent
for Lassics lupine and that the occupied
areas proposed for critical habitat are
adequate to ensure the conservation of
the species.

On September 21, 2022, the U.S.
Circuit Court of Appeals for the Ninth
Circuit stayed the district court’s July 5,
2022, order vacating the 2019
regulations until a pending motion for
reconsideration before the district court
is resolved (In re: Cattlemen’s Ass’n, No.
22-70194). The effect of the stay is that
the 2019 regulations are currently the
governing law. Because a court order
requires us to submit this proposal to
the Federal Register by September 30,
2022, it is not feasible for us to revise
the proposal in response to the Ninth
Circuit’s decision. Instead, we hereby
adopt the analysis in the separate memo
that applied the 2019 regulations as our
primary justification for the proposal.
However, due to the continued
uncertainty resulting from the ongoing
litigation, we also retain the analysis in
this preamble that applies the pre-2019
regulations and we conclude that, for
the reasons stated in our separate memo
analyzing the 2019 regulations, this
proposal would have been the same if
we had applied the pre-2019
regulations.

The Act defines an “endangered
species” as a species that is in danger
of extinction throughout all or a
significant portion of its range, and a
“threatened species” as a species that is
likely to become an endangered species
within the foreseeable future throughout
all or a significant portion of its range.
The Act requires that we determine
whether any species is an endangered
species or a threatened species because
of any of the following factors:

(A) The present or threatened
destruction, modification, or
curtailment of its habitat or range;

(B) Overutilization for commercial,
recreational, scientific, or educational
purposes;

(C) Disease or predation;

(D) The inadequacy of existing
regulatory mechanisms; or

(E) Other natural or manmade factors
affecting its continued existence.

These factors represent broad
categories of natural or human-caused
actions or conditions that could have an
effect on a species’ continued existence.
In evaluating these actions and
conditions, we look for those that may
have a negative effect on individuals of
the species, as well as other actions or
conditions that may ameliorate any
negative effects or may have positive
effects.

We use the term “threat” to refer in
general to actions or conditions that are
known to or are reasonably likely to
negatively affect individuals of a
species. The term “‘threat” includes
actions or conditions that have a direct
impact on individuals (direct impacts),

as well as those that affect individuals
through alteration of their habitat or
required resources (stressors). The term
“threat” may encompass—either
together or separately—the source of the
action or condition or the action or
condition itself.

However, the mere identification of
any threat(s) does not necessarily mean
that the species meets the statutory
definition of an “‘endangered species” or
a “‘threatened species.” In determining
whether a species meets either
definition, we must evaluate all
identified threats by considering the
species’ expected response and the
effects of the threats—in light of those
actions and conditions that will
ameliorate the threats—on an
individual, population, and species
level. We evaluate each threat and its
expected effects on the species, then
analyze the cumulative effect of all of
the threats on the species as a whole.
We also consider the cumulative effect
of the threats in light of those actions
and conditions that will have positive
effects on the species, such as any
existing regulatory mechanisms or
conservation efforts. The Secretary
determines whether the species meets
the definition of an “‘endangered
species” or a “‘threatened species” only
after conducting this cumulative
analysis and describing the expected
effect on the species now and in the
foreseeable future.

The Act does not define the term
“foreseeable future,” which appears in
the statutory definition of “‘threatened
species.” Our implementing regulations
at 50 CFR 424.11(d) set forth a
framework for evaluating the foreseeable
future on a case-by-case basis. The term
“foreseeable future” extends only so far
into the future as we can reasonably
determine that both the future threats
and the species’ responses to those
threats are likely. In other words, the
foreseeable future is the period of time
in which we can make reliable
predictions. “Reliable”” does not mean
“certain”’; it means sufficient to provide
a reasonable degree of confidence in the
prediction. Thus, a prediction is reliable
if it is reasonable to depend on it when
making decisions.

It is not always possible or necessary
to define the foreseeable future as a
particular number of years. Analysis of
the foreseeable future uses the best
scientific and commercial data available
and should consider the timeframes
applicable to the relevant threats and to
the species’ likely responses to those
threats in view of its life-history
characteristics. Data that are typically
relevant to assessing the species’
biological response include species-
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specific factors such as lifespan,
reproductive rates or productivity,
certain behaviors, and other
demographic factors.

Analytical Framework

The SSA report documents the results
of our comprehensive biological review
of the best scientific and commercial
data regarding the status of the species,
including an assessment of the potential
threats to the species. The SSA report
does not represent our decision on
whether the species should be proposed
for listing as an endangered or
threatened species under the Act.
However, it does provide the scientific
basis that informs our regulatory
decisions, which involve the further
application of standards within the Act
and its implementing regulations and
policies. The following is a summary of
the key results and conclusions from the
SSA report; the full SSA report can be
found at Docket No. FWS-R8-ES-2022—
0083 on https://www.regulations.gov
and at https://www.fws.gov/office/
arcata-fish-and-wildlife.

To assess Lassics lupine’s viability,
we used the three conservation biology
principles of resiliency, redundancy,
and representation (Shaffer and Stein
2000, pp. 306-310). Briefly, resiliency
supports the ability of the species to
withstand environmental and
demographic stochasticity (for example,
wet or dry, warm or cold years),
redundancy supports the ability of the
species to withstand catastrophic events
(for example, droughts, large pollution
events), and representation supports the
ability of the species to adapt over time
to long-term changes in the environment
(for example, climate changes). In
general, the more resilient and
redundant a species is and the more
representation it has, the more likely it
is to sustain populations over time, even
under changing environmental
conditions. Using these principles, we
identified the species’ ecological
requirements for survival and
reproduction at the individual,
population, and species levels, and
described the beneficial and risk factors
influencing the species’ viability.

The SSA process can be categorized
into three sequential stages. During the
first stage, we evaluated the species’
life-history needs. The next stage
involved an assessment of the historical
and current condition of the species’
demographics and habitat
characteristics, including an
explanation of how the species arrived
at its current condition. The final stage
of the SSA involved making predictions
about the species’ responses to positive
and negative environmental and

anthropogenic influences. Throughout
all of these stages, we used the best
available information to characterize
viability as the ability of a species to
sustain populations in the wild over
time. We use this information to inform
our regulatory decision.

Summary of Biological Status and
Threats

In this discussion, we review the
biological condition of the species and
its resources, and the threats that
influence the species’ current and future
condition, in order to assess the species’
overall viability and the risks to that
viability.

Species Needs for the Lassics Lupine
Individual Needs

Individual Lassics lupines occur on
gravelly, shallow serpentine or clastic
soils that are relatively free of
competing vegetation. It is unknown if
soil microbes are necessary for
germination of seeds, but increased
germination success and plant vigor has
been described in trials with native soil
(presumably populated with soil
microbes) from the Lassics (Guerrant
2007, pp. 14-15). Cross-pollination
between Lassics lupine individuals is
dependent on pollination by bees
(Crawford and Ross 2003, entire).

Plants need a sufficient amount of
sunlight and moisture. A sufficient
amount of insolation (the amount of
solar radiation reaching a given area) is
necessary for Lassics lupine to
reproduce, with increased vigor being
documented in areas with higher
insolation. However, too much
insolation leads to decreased soil
moisture. Plants typically occur either
on north aspects, which provide
orographic shading (when an obstacle,
in this case a mountain peak, blocks
solar radiation for at least part of day
based on aspect), or on south aspects
with some shading from nearby trees.
Available soil moisture throughout the
growing season is important for Lassics
lupine to reproduce and to avoid
desiccation.

In summary, individual Lassics
lupine plants require native, shallow
serpentine or clastic soils; a suitable
range of solar insolation; sufficient
moisture throughout the growing
season; and access to pollinators
(Service 2022, table 3.2).

Population Needs

To be adequately resilient,
populations of Lassics lupine need
sufficient numbers of reproductive
individuals so that they are able to
withstand stochastic events (expected

levels of variation in environmental or
demographic characteristics). For
example, populations must be large
enough to withstand annual variation in
moisture levels that may cause mortality
to some individuals. A minimum viable
population (MVP) has not yet been
calculated for Lassics lupine. However,
we do know that the current population
sizes are too small to withstand current
rates of seed predation without
significant management efforts, based
on negative population growth rates and
high probabilities of quasi-extinction (a
population collapse that is predicted to
occur when the population size reaches
some given lower density, defined as 10
or fewer adult plants for the Lassics
lupine) across all sites without
significant management efforts
(Kurkjian et al. 2017, entire).

In the SSA report, we estimated MVP
for Lassics lupine by comparison to
surrogate species (species with similar
life histories). Based on our analysis
(Service 2022, table 3.1), we suggest an
estimated MVP in the intermediate
range (250 to 1,500 individuals) would
be a sufficient number to withstand
stochastic events. This provisional MVP
range will be revised in the future if
accumulated data allow a more precise
calculation.

Sufficient annual seed production and
seedling establishment is necessary to
offset mortality of mature Lassics lupine
plants within a population. Because
large individuals produce more seed
(Kurkjian 2012a, entire), their loss could
have detrimental effects on the overall
population. Sensitivity analyses across
all sites demonstrated that survival and
growth of reproductive plants had the
most influence on population growth
rate, followed by vegetative plants and
seeds, and then seedlings (Kurkjian et
al. 2017, p 867). Cross-pollination
between Lassics lupine individuals
presumably contributes to genetic
exchange within and between
populations and subpopulations, and
potentially between populations, and is
dependent on sufficient abundance and
diversity of pollinators (Crawford and
Ross 2003, entire).

Gravelly or rocky habitat that is
relatively free of forest encroachment
and other vegetative competition is
important for population persistence.
Historically, these serpentine barrens
were shaped by geologic forces and
presumably kept free of forest and shrub
encroachment by fire, perhaps both
natural and anthropogenic. With a
reduced fire frequency compared to
historical levels, this habitat is
susceptible to encroachment by native
successional species such as Jeffrey
pine, incense cedar (Calocedrus
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decurrens), and pinemat manzanita
(Arctostaphylos nevadensis) (Carothers
2008, entire). Lassics lupine requires
relatively open canopy and limited
competition from other plants for the
limited moisture available during the
growing season (Imper 2012, p. 142).

Species Needs

In order for the Lassics lupine to
sustain itself in the wild over time, it
should have a sufficient number
(redundancy) of secure, sustainable
populations (resiliency) that are well-
distributed throughout its geographic
range and throughout the variety of
ecological settings in which the species
is known to exist (representation).
Suitable habitat must be available, and
the number and distribution of
adequately resilient populations must
be sufficient for the species to withstand
catastrophic events.

The historical extent and distribution
of Lassics lupine is not precisely
known. The species was possibly more
abundant and more widespread in the
past, although historical population
boundaries are unknown. A comparison
of soils from areas occupied by Lassics
lupine to nearby areas that appear
similar, but are not occupied, indicated
that there are few sites that meet the
species’ specific soil requirements
(Imper 2012, p. 27). This suggests that
the distribution was not significantly
more widespread than it is now,
although vegetation encroachment has
affected areas adjacent to and edges of
the extant populations and there has
been retraction of population
boundaries of up to 20-30 percent in
recent years (Service 2022, figure 4.2;
Imper and Elkins 2016, pp. 16—18).
Given the specialized adaptations to the
harsh environment it occupies
currently, it is unlikely that Lassics
lupine ever occurred in a diverse range
of ecological requirements, and the
current distribution is likely a reflection
of complex geological processes that
shaped the Lassics Range. Additionally,
it is unclear whether the species
maintains sufficient genetic variability
to persist under changing environmental
conditions.

Threats

In this proposed rule, we discuss
those threats in detail that could
meaningfully impact the status of the
species including six threats analyzed in
the SSA report for the Lassics lupine
(Service 2022): vegetation encroachment
(Factor A), seed predation and herbivory
(Factor C), fire (Factor A), climate
change effects (Factor E), and invasive
species (Factor A). We also evaluate

existing regulatory mechanisms (Factor
D) and ongoing conservation measures.

In the SSA, we also considered the
following additional threats:
overutilization due to commercial,
recreational, educational, and scientific
use (Factor B); disease (Factor C); and
recreation (Factor E). We concluded
that, as indicated by the best available
scientific and commercial information,
these threats are currently having little
to no impact on the Lassics lupine, and
thus their overall effect now and into
the future is expected to be minimal.
Therefore, we will not present summary
analyses of those threats in this
document, but we will consider them in
our overall assessment of impacts to the
species. For full descriptions of all
threats and how they impact the
species, please see the SSA report
(Service 2022, pp. 22—33).

We note that, by using the SSA
framework (Service 2016) to guide our
analysis of the scientific information
documented in the SSA report, we have
not only analyzed individual effects on
the species, but we have also analyzed
their potential cumulative effects. We
incorporate the cumulative effects into
our SSA analysis when we characterize
the current and future condition of the
species. To assess the current and future
condition of the species, we undertake
an iterative analysis that encompasses
and incorporates the threats
individually and then accumulates and
evaluates the effects of all the factors
that may be influencing the species,
including threats and conservation
efforts. Because the SSA framework
considers not just the presence of the
factors, but to what degree they
collectively influence risk to the entire
species, our assessment integrates the
cumulative effects of the factors and
replaces a standalone cumulative effects
analysis.

Vegetation Encroachment

Lassics lupine’s density and vigor are
highest in areas with sufficient
insolation and when relatively free of
competition for light and water (Imper
2012, p. 140). Since the 1930s, forest
and chaparral vegetation communities
in the range of the Lassics lupine have
expanded in both distribution and
density (Carothers 2017, entire; Service
2022, figures 4.1 and 4.2). On the north
slope of Mount Lassic, Jeffrey pine and
incense cedar have expanded; on the
south slope of Mount Lassic, chaparral
has matured and become more dense
(Carothers 2017, p. 2). Increased
distribution of the forest and chaparral
communities in the areas surrounding
Lassics lupine populations over the last
90 years may be due to fire suppression

(Carothers 2017, entire). Based on
suitable soil types and aspect, the north
slope of Mount Lassic may have
supported Lassics lupine in the past,
connecting the three subpopulations
that currently make up the Mount Lassic
population.

The effects of vegetation
encroachment on Lassics lupine
populations are twofold. There is a
subsequent increase in canopy cover
and leaf litter, which reduces habitat
suitability. There is also an increase in
seed predators, which decreases
fecundity. With an increase in the
distribution and density of trees on the
north slope of Mount Lassic, there is a
subsequent increase in canopy cover
and reduced insolation. Available soil
moisture has been shown to decrease
more rapidly in forested areas in the
spring and summer (Imper 2012, p.
140). Additionally, these areas are now
covered in a dense layer of leaf litter
and forest duff, which may suppress the
germination of Lassics lupine seeds and
increase the risk of catastrophic fire by
providing fuel in otherwise barren areas
that likely burned at low severity in the
past (Carothers 2017, p. 4; Imper 2012,
pp. 139-140).

Overall, vegetation encroachment
influences fecundity, habitat quality,
and survival throughout the range of the
species and especially on the edges of
the Mount Lassic population.
Ultimately, vegetation encroachment
has a strong influence on the amount of
available habitat and limits current
population sizes of the Lassics lupine.
We expect that vegetation encroachment
on occupied Lassics lupine habitat will
continue to increase into the future.

Seed Predation and Herbivory

Seed predation by small mammals is
one of the most influential threats to
Lassics lupine (Crawford and Ross 2003,
p. 4; Kurkjian et al. 2017, p. 862). This
threat has been observed and
documented at significant levels since
monitoring began in 2001. Pre-dispersal
seed predation (removal of seeds while
they are still attached to the plant,
resulting in seed mortality) was first
observed at high rates, with 72 percent
of observed inflorescences suffering
from almost complete predation (n=67;
Crawford and Ross 2003, p. 3). Seed
predation has been shown to have
severe impacts on small or rare plant
populations, including Lassics lupine
(Dangremond et al. 2010, p. 2261;
Kurkjian et al. 2017, entire). Since 2005,
monitoring of small mammal
populations has been conducted
annually. Several species have been
identified as Lassics lupine seed
consumers, primarily deer mice
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(Peromyscus spp.), chipmunks (Tamias
spp-), and the California ground squirrel
(Otospermophilus beecheyi).

For other species, increased risk of
seed predation has been demonstrated
to be higher in areas close to vegetation
(Myster and Pickett 1993, p. 384;
Notman et al. 1996, p. 224; McCormick
and Meiners 2000, p. 11; Dangremond et
al. 2010, entire). Over the past 20 years,
research on Lassics lupine habitat has
demonstrated that small mammal seed
predators are most abundant in the
chaparral habitat, followed by bare
serpentine habitat, with the lowest
abundance documented in the forest
habitat (CDFW 2018, appendix B). There
is a high probability of movement
between the chaparral and serpentine
communities and an intermediate
probability of movement between the
forest and serpentine communities (Cate
2016, pp. 36—40). The proximity of
vegetated communities to the serpentine
barrens likely provides shelter and food
for seed predators, and there is an
increased likelihood that seeds adjacent
to chaparral habitats will be subject to
increased pre-dispersal seed predation
(Kurkjian 2011, pp. 2—-3). Studies of seed
production in 2010 and 2011 estimated
that only 2 to 5 percent of Lassics lupine
seed escaped predation (Kurkjian 2012a,
pp- 14-15).

A population viability analysis (PVA)
has shown that pre-dispersal seed
predation has the potential to drive
Lassics lupine to extinction (Kurkjian
2012b, entire; Kurkjian et al. 2017,
entire). Without factoring in the
potential effects of other threats or
catastrophic events, the PVA estimates
that the probability of quasi-extinction
(defined as 10 or fewer adult plants) in
the next 50 years is between 68 and 100
percent and is very likely to occur
within the first 20 years. If all
reproductive plants are caged,
preventing seed predation, the
probability of quasi-extinction is
reduced to between 0.0 and 1.8 percent
over the next 50 years (Kurkjian et al.
2017, pp. 867-868). This research
demonstrates the significant influence
that pre-dispersal seed predation has on
the species and emphasizes the
importance of caging reproductive
plants until seed predation can be
addressed by other means. Post-fire
small mammal monitoring and seed
surrogate trials suggest that pre-
dispersal seed predation risk decreased
in the first 2 years following the 2015
Lassics Fire, as small mammal density
declined in some areas. This effect
appeared to be transient.

After observations of unusually high
pre-dispersal seed predation rates, Six
Rivers National Forest and Service staff

made the decision to start caging
reproductive Lassics lupine plants in
2003. Cages are generally deployed in
May or June around accessible adult
plants. Cages are constructed of various
types of wire mesh and are designed to
allow pollinators to access flowers,
while simultaneously preventing seed
predators and herbivores from accessing
adult plants. Cages are removed after
seeds are released and before winter
snow prevents access to the site. Caging
has occurred at various levels, and after
severe population declines in 2015, it
was expanded to include a majority of
reproductive individuals. This
expanded caging effort has been
credited with the positive overall
population trends since 2016 (Service
2022, figure 5.3).

Herbivory of flowers and vegetation
has also been observed during annual
demographic monitoring and on
cameras placed near plants to document
the suite of predators; in some
instances, herbivores consume entire
plants or excavate the plant to a
sufficient depth to cause death (CDFW
2018, p. 24). While the observation of
these events has been rare, so are the
opportunities to observe such events. In
some years, there has been
documentation of 1 to 3 plants per year
being removed entirely through
herbivory. Given the frequency of
observed herbivory, the overall impact
to populations is unknown.

In summary, seed predation is
affecting the reproduction of Lassics
lupine across its range, which in turn
influences population size and viability.
This is having species-level effects and
is mitigated by annual efforts to cage
individual Lassics lupine plants to
prevent small mammal seed predators
from accessing mature fruits (see
Conservation Efforts and Regulatory
Mechanisms, below, for more
information). Seed predation, likely
influenced by vegetation encroachment,
is a significant influence on Lassics
lupine viability and may increase into
the future as vegetation encroachment
increases. However, the effects of seed
predation are being reduced due to
ongoing conservation efforts.

Fire

Historical fire return intervals in the
Lassics Range are unknown but have
been estimated to be approximately
every 12.7 years across the Mad River
Ranger District of Six Rivers National
Forest (Carothers 2017, p. 4) and every
20 years across the range of Jeffrey pine,
although they may be longer for
relatively open stands with reduced
fuels, such as serpentine barrens similar
to where Lassics lupine populations

occur (Munnecke 2005, p. 2). There is
little recorded information regarding fire
history prior to the 1900s, although
prior to 1865, local Tribes in the general
area used fire with some regularity to
manage the understory (Carothers 2017,
. 4).
P A total of 18 fires have been recorded
in the Lassics Botanical and Geologic
Area between 1940 and 2014, with 71
percent under 2 hectares (ha) (5 acres
(ac)) in size (Carothers 2017, p. 5). Most
of these were caused by lightning and
were largely fought by small crews
using hand tools. A thorough analysis of
historical and current fire regimes on
National Forest lands in California
demonstrated a significant decline in
fire frequency in northwestern
California since 1908 (Safford and Van
de Water 2014, entire). Fire return
intervals are estimated to have declined
by 70-80 percent within the Lassics
Botanical and Geological Special
Interest Area (Carothers 2017, p. 7).
These results indicate that fire intervals
are shorter, and fire is less frequent in
the Lassics Range than it was prior to
fire suppression.

The Lassics Fire, which was caused
by lightning and centered on Mount
Lassic, burned roughly 7,490 ha (18,500
ac) in August 2015. The fire burned in
high severity through the chaparral on
the south side of Mount Lassic and
through the entire Red Lassic
population. The forested area on the
north side of Mount Lassic burned at
mixed severity, and areas dominated by
serpentine barrens burned at low
severity. The Lassics Fire caused direct
mortality of many individuals, killing
all individuals at Red Lassic, and a
portion of individuals at Mount Lassic.
Additionally, at Red Lassic, the fire
killed the Jeffrey pine, which appear
critical to survival of Lassics lupine
individuals there for the shade they
provide (Imper 2012, pp. 138-139). As
of 2019, these trees were still standing
and providing some shade but are at risk
of falling over, which would reduce
shade and potentially cause direct
mortality of plants beneath them. The
fire did not burn at a high enough
severity to reduce the density or
distribution of Jeffrey pine in the
forested area north of Mount Lassic. The
chaparral area on the south side of
Mount Lassic burned at high severity
and reduced the canopy cover of these
species temporarily; however, those
areas have since resprouted and the
vegetation is returning rapidly, along
with an invasive grass that is known to
follow fire.

In 2016, the year following the fire,
there was a substantial flush of Lassics
lupine seedlings observed across all
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sites. Given the mortality of all adults in
the Lassic Fire at Red Lassic, we know
that all the seedlings at Red Lassic were
the result of germination from the soil
seed bank. Seed bank germination also
contributed significantly to the
population at Mount Lassic, where the
fire effects were patchier. It is unknown
what effect this level of germination had
on the number of seeds remaining in the
soil seed bank.

In summary, future fires could have
both positive and negative effects on
Lassics lupine individuals and
populations, depending on severity.
Fires that eliminate or reduce
encroaching vegetation could have
positive effects due to a reduced
abundance of small mammal seed
predators and increased habitat
suitability where insolation and
available soil moisture are limited.
Mixed and high severity fires have the
potential to kill vegetative and adult
plants and potentially reduce the seed
bank. Fire is a significant influence on
the viability of Lassics lupine.

Climate Change

Observed changes in the climate
system indicate that the surface of the
earth is getting warmer, and the
amounts of snow and ice have
diminished (IPCC 2014, p. 2). These
changes have been occurring for
decades, and the last three decades have
been successively warmer than any
prior decade since 1850 (IPCC 2014, p.
2). The Fifth Assessment Report of the
International Panel on Climate Change
(IPCC) reported with very high
confidence that some ecosystems are
significantly vulnerable to climate-
related extremes such as droughts and
wildfires (IPCC 2014, p. 8). Average
annual temperatures in California have
risen by approximately 2 degrees
Fahrenheit (°F) in the last 100 years
(Frankson et al. 2017, p. 4). Projections
indicate that warming trends in the
western United States will continue and
likely increase while projections of
future precipitation are less conclusive
(Dettinger 2015, p. 2088). Even if
precipitation increases in the future, as
many models indicate, temperature rises
will decrease snowpack duration and
increase the rate of soil moisture loss
during dry spells, further reducing the
water available in the soil (Kim et al.
2002, pp. 5-7; Frankson et al. 2017, p.
4). This is expected to increase not only
the frequency and duration of droughts
but also the frequency and severity of
wildfires (Frankson et al. 2017, p. 4).

Snowmelt date, summer precipitation,
and late summer temperatures all
appear to be affecting the distribution,
mortality, reproduction, and

recruitment of Lassics lupine (Imper
2012, entire). Survival of Lassics lupine
tends to be lower in years when
snowpack melts early, particularly if it
is not followed by summer rain (Imper
2012, p. 143). The average snow fall is
projected to decrease with rising
temperatures, reducing water storage in
the snowpack (Frankson et al. 2017, p.
4). Desiccation is a common form of
death for this plant that lives in shallow
soils on exposed mountaintops. Low
rainfall and high temperatures in the
summer have detrimental effects at a
population level.

Climate data collected since 2005 at
the Zenia Forest Service Guard Station,
roughly 15 km (9.5 mi) southeast of the
Lassics and 460-520 m (1,500-1,700 ft)
lower in elevation, show that annual
average temperatures have been
increasing (California Data Exchange
Center 2021, unpaginated). This
increase in annual temperature has the
potential to negatively influence Lassics
lupine by reducing the amount and
duration of snowpack in the winter as
well as increasing mortality due to
desiccation during the summer.

When extreme weather events occur,
the entire species is affected due to its
limited geographic range. Climate
change increases the likelihood of such
extreme events now and into the future.
Additionally, because Lassics lupine
already occurs on the highest peaks in
the area, there is no habitat at higher
elevations available for Lassics lupine to
move into as climatic conditions at
lower elevations become unsuitable, nor
are there additional populations spread
throughout the landscape to help the
species recover from these events.

Climate change is influencing
individual survival and overall
population sizes rangewide. Climate
change, through increasing temperatures
and reduced snowpack, is a significant
influence on the viability of Lassics
lupine.

Invasive Species

Cheatgrass (Bromus tectorum) is a
highly invasive species that occurs
throughout most of North America and
is most prominent and invasive in the
Rockies, Cascades, and Sierra Nevada
mountain ranges (Zouhar 2003,
unpaginated). It is well-adapted to
frequent fires, often emerging as a strong
competitor in a post-fire environment
and can increase the frequency of fires
by creating a highly flammable
environment (Zouhar 2003,
unpaginated). Another way cheatgrass
alters the environment is by adding
nitrogen and creating a positive
feedback loop that promotes dominance
of cheatgrass (Stark and Norton 2015, p.

799). Additionally, input of nitrogen
into serpentine ecosystems can alter the
ability of the native plant community to
resist invasion (Going et al. 2009, p.
846).

Serpentine soils are more resistant to
invasion by nonnative plant species
than the communities found in adjacent
matrix soils (Going et al. 2009, p. 843);
however, nonnative plant species can
become more prevalent on small
patches of serpentine, particularly
where patches of serpentine are small or
fragmented (Harrison et al. 2001, p. 45).
Thus, the presence of cheatgrass could
make the Lassics lupine population at
Mount Lassic more vulnerable to
secondary invasions.

Previously, nonnative, invasive plants
have not been reported as a threat to
Lassics lupine in monitoring reports
provided by the U.S. Forest Service
(USFS) (Carothers 2019 and Carothers
2020, entire), the petition to list (Imper
