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Recovery Plan for Rogue and Illinois Valley Vernal Pool and Wet Meadow Ecosystems
Errata Sheet

Page 11-29, second full paragraph. Replace second sentence with “Critical habitat was designated for
vernal pool fairy shrimp and several other vernal pool species in 2003, and modified in 2005 (U.S. Fish
and Wildlife Service 2003, 2005b).”

Page 11-36, 5™ full paragraph extending to next page. Replace 5th sentence with “No surface disturbance
or human occupancy is allowed in the ACEC; some BLM-administered land in the vicinity is open to
mineral entry, but no claims are currently active.” Replace last sentence with “A cooperative
management plan completed in 2013 recommends the following activities to further alleviate threats on
BLM-administered land on the Table Rocks: designate acquired lands as ACEC; pursue withdrawal from
mineral entry; classify the Table Rocks as unsuitable for mineral materials disposal; close to recreational
rock hounding; and restrict foot traffic to existing or hard surfaced trails (P. Lindaman, pers. comm.
2013).

Page 11-37, first full paragraph. Replace first sentence with “Conservation efforts for the vernal pool fairy
shrimp are divided into the following four broad categories: education and outreach, regulatory and legal
protections, research, and conservation planning and habitat protection.”

Page 11-37, second full paragraph. Replace second sentence with “The Vernal Pool Implementation Team
was formed in 2009, and one working group is currently active and pursuing recovery actions in northern
California. The Service is currently working on organizing other local working groups throughout the
range of the vernal pool fairy shrimp (E.Warne, pers comm. 2013.”

Page 11-38, heading for subsection b). Replace “Conservation” with “Regulatory and Legal Protections”.

Page 11-41, first partial paragraph. Replace “is developing” with “has developed”, and “M. Wineteer,
pers. comm. 2012 with “P. Lindaman, pers. comm. 2013”.

Page 1V-1, second full paragraph. In third sentence replace “sediment and fertilizer” with “sediment,
fertilizer, pesticides, and herbicides”.

Page IV-2, first full paragraph. In first sentence delete “if necessary ... complexes” and insert “Vernal
pools should only be created when enhancement and restoration activities are not sufficient, and where
creation is ecologically appropriate. Pools should not be created within existing vernal pool landscapes
because of the risk of disrupting hydrological function and the surrounding upland habitat that is
important to many vernal pool species.”

Page 1V-33, fifth bulleted paragraph. Replace second sentence with “Creation of vernal pools will be
considered on a case-by-case basis, but should not be done within existing vernal pool complexes.”

Page VI-16. Insert “Lindaman, Patricia. 2013. Outdoor Recreation Planner, Bureau of Land
Management, Medford, Oregon.”

Page VI-17. Insert “Warne, Elizabeth. 2013. Fish and Wildlife Biologist, U.S. Fish and Wildlife
Service, Sacramento, California.”



U.S. FISH AND WILDLIFE SERVICE'S
MISSION IN RECOVERY PLANNING

Section 4(f) of the Endangered Species Act of 1973, as amended, directs the
Secretary of the Interior and the Secretary of Commerce to develop and implement
recovery plans for species of animals and plants federally listed as endangered or
threatened unless such plans will not promote the conservation of the species. The U.S.
Fish and Wildlife Service and National Oceanic and Atmospheric Administration-
Fisheries have been delegated the responsibility of administering the Endangered Species
Act. Recovery is the process by which the decline of an endangered or threatened species
is arrested or reversed, and threats to its survival are neutralized, so that its long-term
survival in nature can be ensured. The goal of this process is the maintenance of secure,
self-sustaining wild populations of species with the minimum necessary investment of
resources. A recovery plan delineates, justifies, and schedules the research and
management actions necessary to support the survival and recovery of a listed species.
Species of conservation concern are not federally listed but have a critical degree of
threats and/or rarity and could potentially become federally listed in the future. These
species are not required to have recovery plans; however, some are included in this
recovery plan because a community-level strategy provides opportunities for pre-listing
conservation of species with needs similar to those of listed species.

Recovery plans do not, of themselves, commit staff time or funds, but are used in
setting regional and national funding priorities and providing direction to local, regional,
and state planning efforts. Means within the Endangered Species Act to achieve recovery
goals include the responsibility of all Federal agencies to seek to conserve endangered
and threatened species (section 7), and the Secretary’s ability to designate critical habitat
(section 4), to enter into cooperative agreements with the states (section 6), to provide
financial assistance to the respective state agencies (section 6), to acquire land, and to
develop habitat conservation plans with applicants (section 10).

We are committed to applying an ecosystem approach to conservation to allow for
efficient and effective conservation of our Nation’s biological diversity (U.S. Fish and
Wildlife Service and National Oceanic and Atmospheric Administration 1994). In terms
of recovery plans, ecosystem considerations are incorporated through the development
and implementation of recovery plans for communities or ecosystems where multiple
listed species and species of conservation concern occur, in a manner that restores,



reconstructs, or rehabilitates the structure, distribution, connectivity, and function upon
which those listed species depend. In particular, these recovery plans shall be developed
and implemented in a manner that conserves the biotic diversity of the ecosystems upon
which the listed species depend. Recovery plans detail the actions necessary to achieve
self-sustaining, wild populations of listed species so they will no longer require
protection under the Endangered Species Act.



Disclaimer

Recovery plans delineate actions that the best available science indicates are
necessary to recover and protect listed species. We, the U.S. Fish and Wildlife Service
(Service), publish recovery plans, sometimes preparing them with the assistance of
recovery teams, contractors, state agencies, and others. Objectives will be attained and
any necessary funds made available subject to budgetary and other constraints affecting
the parties involved, as well as the need to address other priorities. Recovery actions in
this plan should not be construed as a commitment or requirement that a Federal agency
or other party obligate or pay funds in contravention of the Anti-Deficiency Act, 31
U.S.C. 1341, or any other law or regulation. Recovery plans do not necessarily
represent the views nor the official positions or approval of any individuals or agencies
involved in the plan formulation other than the U.S. Fish and Wildlife Service. They
represent our official position only after they have been signed by the Director or
Regional Director as approved. Approved recovery plans are subject to modification as
dictated by new information, changes in species status, and the completion of recovery
actions.

NOTICE OF COPYRIGHTED MATERIAL

Permission to use copyrighted illustrations and images in this recovery plan has
been granted by the copyright holders. These illustrations are not placed in the public
domain by their appearance herein. They may not be copied or otherwise reproduced,
except in their printed context within this document, without the written consent of the
copyright holder.

Literature Citation:

U.S. Fish and Wildlife Service. 2012. Recovery Plan for Rogue and Illinois
Valley Vernal Pool and Wet Meadow Ecosystems. Region 1, Portland, Oregon. xvii +
240 pages.

An electronic version of this recovery plan will also be made available at
http://www.fws.gov/pacific/ecoservices/endangered/recovery/plans.html and
http://www.fws.gov/endangered/species/recovery-plans.html. Please check for updates
or revisions to this recovery plan at these web addresses before using.
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Executive Summary

INTRODUCTION

This recovery plan addresses ten species of plants and animals of seasonally wet
habitats in southern Oregon. Two federally endangered plant species that are endemic to
southern Oregon are the primary focus of the plan: Limnanthes pumila ssp. grandiflora
(large-flowered woolly meadowfoam; also known as big-flowered woolly meadowfoam
or Agate Desert meadowfoam) and Lomatium cookii (Cook’s desert-parsley; also known
as Cook’s lomatium or Agate Desert lomatium). Site-specific information and recovery
actions are also provided for one federally threatened invertebrate, the vernal pool fairy
shrimp (Branchinecta lynchi). In addition, site-specific information and provisions for
long-term conservation are provided for seven species of conservation concern, including
six plants (Agrostis hendersonii [Henderson’s bentgrass], Callitriche marginata [winged
water-starwort], Limnanthes pumila ssp. pumila [dwarf woolly meadowfoam],
Limnanthes gracilis spp. gracilis [slender meadowfoam], Plagiobothrys austiniae
[Austin’s popcornflower], and Plagiobothrys greenei [Greene’s popcornflower]) and a
newly discovered aquatic invertebrate species, Dumontia oregonensis.

The nine species addressed in this recovery plan occur in vernal pool, swale, or
seasonal wet meadow habitats within southern Oregon and are largely confined to limited
areas by topographic constraints, soil types, and climatic conditions. Surrounding and
associated upland habitat is critical to the proper ecological function of these seasonally
moist meadow and vernal pool habitats. Most of the plants and animals addressed in the
recovery plan have life histories adapted to the short period for growth and reproduction
within inundated or drying pools and meadows interspersed with long dormant periods
and extreme year-to-year variation in rainfall.

CURRENT SPECIES STATUS

Limnanthes pumila ssp. grandiflora is known from 18 extant populations in the
Rogue Valley in Jackson County, Oregon. Lomatium cookii is known from 13
occurrences in the Rogue Valley in Jackson County, Oregon and 24 occurrences in the
Illinois Valley of Josephine County, Oregon. The vernal pool fairy shrimp occurs in
vernal pools in the Agate Desert, White City, and Table Rocks areas in the Rogue Valley
of Jackson County, Oregon, as well as various localities in the Central Valley and Coast
Ranges of California. In southern Oregon, occurrences of all three species often overlap
administrative boundaries and property lines.
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Recovery Priority Numbers: Limnanthes pumila ssp. grandiflora: 3C
Lomatium cookii: 2C
vernal pool fairy shrimp: 2C

Priority rankings, on a scale from 1C (highest) to 18 (lowest), are determined in
accordance with Service guidelines for assigning recovery priorities (U.S. Fish and
Wildlife Service 1983; see also Appendix C) and are based upon a high degree of threat,
a high potential for recovery, and taxonomic level (classification as a species for
Lomatium cookii and vernal pool fairy shrimp, and as a subspecies for Limnanthes pumila
ssp. grandiflora). The “C” indicates the potential for conflict with construction,
development, or other economic activities.

SCOPE OF THE RECOVERY PLAN

This plan addresses Limnanthes pumila ssp. grandiflora, Lomatium cookii, and
vernal pool fairy shrimp of the Rogue River Valley (Rogue Valley) of Jackson and
Josephine Counties in southwest Oregon. It also addresses Lomatium cookii where the
species occurs in the Illinois River Valley (lllinois Valley) of Josephine County, Oregon,
a major tributary of the Rogue River. This plan also provides site-specific information
regarding seven species of concern: six plant taxa and Dumontia oregonensis, an aquatic
invertebrate.

The recovery strategy is oriented to adaptive management of vernal pool and wet
meadow habitat, consistent with the Service’s Strategic Habitat Conservation process,
which calls for an iterative process of biological planning, conservation design,
conservation delivery, and monitoring and research. The biological planning and
conservation design set forth in this recovery plan lay out the criteria for recovery and
identify localities for implementing actions, while the recovery actions describe a process
for implementing conservation on the ground, outcome-based monitoring to assess
success, and ongoing assumption-driven research to test biological hypotheses important
to management.

The recovery of the vernal pool fairy shrimp is primarily guided by the Recovery
Plan for Vernal Pool Ecosystems of California and Southern Oregon (U.S. Fish and
Wildlife Service 2005a), which outlines recovery actions and criteria for the vernal pool
fairy shrimp and 19 other listed species endemic to vernal pool habitats across a broad
geographic range in California and Oregon. The Recovery Plan for Rogue and Illinois
Valley Vernal Pool and Wet Meadow Ecosystems provides recovery actions specific to
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the Oregon range of the vernal pool fairy shrimp, which refine and step down the actions
identified in the broader Recovery Plan for Vernal Pool Ecosystems of California and
Southern Oregon (U.S. Fish and Wildlife Service 2005a).

The seven species of concern are included in this recovery plan because they are
closely associated with seasonal wetland ecosystems and may co-occur with the three
listed species in southwestern Oregon. Proactive implementation of conservation
measures for these species may avoid the need for listing them in the future.

HABITAT REQUIREMENTS AND LIMITING FACTORS

All species addressed in the plan occur, or historically occurred, in vernal pools,
seasonally wet meadows, sloped mixed-conifer forest openings, and shrubby habitat in
southwestern Oregon. Both federally listed plant species occur within the Agate Desert
of the Rogue Valley in Jackson County, where they are associated with vernal pools.
Lomatium cookii also occurs in the Illinois Valley of neighboring Josephine County, in
serpentine-derived grassland meadows, sloped mixed-conifer forest openings, and shrub
dominated plant communities. The majority of the extant and historical sites for the two
federally listed plant species within the Rogue Valley occur on soil formations
characterized by Agate-Winlo silty clay loam series (deep, poorly drained soils present in
depressions in alluvial stream terraces). Lomatium cookii additionally occurs on
seasonally wet serpentine-derived grassland meadows, sloped mixed-conifer forest
openings, and along roadside edges in shrub dominated plant communities on soil
formations characterized by Brockman clay loam, Abegg clay loam, Eightlar extremely
stony clay, Josephine gravelly loam, Pollard loam, Takilma cobbly loam, and Newberg
loam in the Illinois Valley (Natural Resources Conservation Service 1999).

Most of the listed plant and fairy shrimp occupied sites are moderately to highly
disturbed due to expanding commercial and residential development and agricultural
activities in the area. Urban development, incompatible agricultural practices, mining,
habitat alteration due to invasion of nonnative species, habitat fragmentation and
degradation, and other human-caused disturbances have resulted in substantial losses of
seasonal wet meadow habitat throughout the species’ historical ranges. Conservation
needs include establishing a network of protected populations in natural habitat
distributed throughout their native range and responding to potential threats posed by
changing climate conditions in the region.
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RECOVERY GOALS
The goals of this recovery plan are as follows:

Delist Limnanthes pumila ssp. grandiflora and Lomatium cookii

When self-sustaining, protected Limnanthes pumila ssp. grandiflora
and Lomatium cookii populations are achieved as described in this
plan, we will consider the removal of these species from the Federal
List of Endangered and Threatened Wildlife and Plants.

Contribute to the recovery of the vernal pool fairy shrimp as
stated in the Recovery Plan for Vernal Pool Ecosystems of
California and Southern Oregon (U.S. Fish and Wildlife
Service 2005a).

This goal will be accomplished by identifying and implementing site-
specific recovery actions for vernal pool fairy shrimp within the
Klamath Mountains Vernal Pool Region.

INTERIM GOALS

Reclassify Limnanthes pumila ssp. grandiflora and Lomatium
cookii to threatened (i.e., downlist).

RECOVERY OBJECTIVES

Stabilize and protect populations of the three listed species in core areas so
further decline in species status and range are prevented.

Minimize or eliminate the threats that caused the species to be listed, and
any other newly identified threats, in order to be able to delist these
species.

Conduct research necessary to refine reclassification (i.e., downlisting)
and recovery criteria.

Promote natural ecosystem processes and functions by protecting and
conserving, in identified core areas, intact vernal pool-mounded prairie
complexes and seasonally wet serpentine-derived grassland meadows,
sloped mixed-conifer forest openings, and shrub dominated plant
communities within the recovery planning area.



These objectives will be accomplished through implementation of a variety of
recovery measures including habitat protection and enhancement; management and
restoration; monitoring; augmentation and reintroduction; research and status surveys;
and public participation, outreach, and education.

OBJECTIVES FOR SPECIES OF CONSERVATION CONCERN

e Provide for the long-term conservation of the seven nonlisted species of
conservation concern so as to avoid future listing.

e Confirm the status of Agrostis hendersonii, a species of concern that is
currently presumed extirpated from Oregon. If extant populations are
discovered, the goal would be to ensure the long-term conservation of this
species.

RECOVERY CRITERIA

Individual recovery criteria are presented for Limnanthes pumila ssp. grandiflora
and Lomatium cookii in the recovery plan to provide for their genetic diversity,
distribution across their historic range, and demographic stability. We recommend
monitoring of species populations and habitat to determine appropriate management
techniques and track progress toward recovery. The downlisting and delisting criteria for
the two plant species, summarized below, constitute our best estimate of the conditions
that would allow us to conclude in a five-factor threats analysis that the species no longer
meet the definition of endangered or threatened under the Endangered Species Act.
Actual delisting or downlisting requires formal publication of a final rule in the Federal
Register with a threats analysis that justifies the determination; in some circumstances
delisting may be accomplished without precisely meeting all of the recovery criteria if an
alternative set of conditions exists that supports such a threats analysis.

Delisting Criteria Specific to Limnanthes pumila ssp. grandiflora and Lomatium
cookii:

e At least 17 of 18 occurrences for Limnanthes pumila ssp. grandiflora; or
33 of 36 occurrences for Lomatium cookii (approximately 95 percent of
documented/extant occurrences) should be protected in conservation-
oriented ownership (i.e., land that is formally secured from habitat loss
and degradation by way of conservation easements, formal agreements,
conservation banks, or public or conservation group ownership). For
occurrences that have become extirpated, reintroduced or introduced



populations may be substituted. Introduced or newly discovered
populations outside of currently known core areas may be substituted if
the Service deems them equivalent in their contribution to recovery.

e At least 95 percent of suitable vernal pool habitat acreage within each
Priority 1 core area for the species and at least 90 percent of suitable
vernal pool habitat acreage within each Priority 2 core area for the species
has been protected from development. All suitable habitat must include
soils and hydrology that support the plant species.

e Conservation oriented management plans for each protected core area are
developed to guide protection and conservation following establishment of
protected status such as a conservation easement or transfer of ownership
to land trusts or government entities. Each management plan should be
operational as soon as possible, as funding and staff time allow.

e Additional species occurrences identified through future site assessments,
GIS, other analyses, or status surveys, and that are determined essential to
recovery, are protected.

e Status surveys, 5-year status reviews, and population monitoring show
achievement of self-sustaining species populations as confirmed through
species monitoring and status surveys in each protected occurrence.

e Seeds from each core area of the two species are in storage as insurance
against the risk of extirpations and to ensure that genetic lines are
preserved. Seed banking is also necessary in order to complete the
reintroductions or introductions that can contribute to meeting recovery
criteria.

Delisting Criteria for Vernal Pool Fairy Shrimp Specific to the Klamath Mountain
Vernal Pool Region:

e At least 80 percent (9 of 11) of the occurrences within the Klamath
Mountain Region (Rogue Valley) have been protected.

e At least 85 percent of suitable vernal pool habitat within the Klamath
Mountain Vernal Pool Region has been protected.

e Habitat management and monitoring plans that facilitate maintenance of
vernal pool ecosystem function and population viability have been
developed and implemented for all protected habitat.

e Cyst banking actions have been completed for the vernal pool fairy
shrimp.
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e Status surveys, 5-year status reviews, and population monitoring show
vernal pool fairy shrimp populations within the Klamath Mountain Vernal
Pool Region are viable (self-sustaining) and have been maintained (stable,
increasing, or showing only minor declines from high population levels)
for a 10-year monitoring period.

Recommended Actions:

1. Protect vernal pool, wet meadow, and sloped mixed-conifer forest
habitats.
Manage, restore, and monitor vernal pool and wet meadow habitat.
Conduct rangewide population status surveys.
Conduct research essential to the conservation and recovery of the species.
Enhance public awareness and participation in the recovery of the
species.
6. Develop a post-delisting monitoring plan.

o bk~

TOTAL ESTIMATED COST OF RECOVERY

The Implementation Schedule provides the estimated costs of implementing
recovery actions for the first 5 years after the release of the recovery plan. Estimated
total costs of recovery are based on cost estimates for ongoing and recurring actions
projected forward to recovery and delisting timeframes for each species.

The estimated cost to implement this plan for the first 5 years is $3,230,700
plus additional costs that cannot be determined at this time. Estimated total cost
projected over 20 years is $6,971,000 plus additional costs that cannot be determined
at this time.

Estimated Date of Delisting: If this plan is fully implemented as described and
recovery criteria are met, we anticipate that delisting of Limnanthes pumila ssp.
grandiflora and Lomatium cookii (as well as accomplishment of vernal pool fairy
shrimp recovery targets within the Rogue Valley) may be considered as soon as 2032.
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Table 1. Cost Estimates through First 5 Years of Plan (in $1,000 units). Actions refer

to the primary recovery actions identified in this plan (see “Recommended Actions”
above).

Year
Action 1 2 3 4 5
1. Protect vernal pool and | 157.8 157.8 57.8 57.8 57.8
wet meadow habitat
2. Manage, restore and 546.7 418.7 258.7 174 164
monitor habitat
3. Conduct rangewide 87 132 32 42 2
population status surveys
4. Conduct research 225 260 235 40 40

essential to conservation
and recovery
5 Enhance public 45 10 10 10 10
awareness and recovery
participation

6. Develop a post- 0 0 0 0 0
delisting monitoring plan
Annual Estimate 1,061.4 | 9784 593.4 323.8 273.8
Estimate for first 5 $3,230.7
years
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|. Background

A. OVERVIEW
Jackson and Josephine Counties, in the Klamath/Siskiyou region of

southwestern Oregon (Figure 1-1), host unique assemblages of plant communities.
In a rare plant population assessment, Kaye et al. (1997) identified this area as the
largest “hot spot” in Oregon for high density of rare plants. Smith and Sawyer
(1988) also identified the Klamath/Siskiyou region as having high concentrations
of species diversity, disjunct distribution, and endemism.

This recovery plan addresses two federally endangered plant species that
are endemic to seasonal wetlands™ in southwestern Oregon, as well as Oregon
populations of the federally threatened vernal pool fairy shrimp and seven
nonlisted species of conservation concern that co-occur with these listed species
in southwestern Oregon'.

Listed species. Limnanthes pumila ssp. grandiflora (large-flowered
woolly meadowfoam; also known as big-flowered woolly meadowfoam or Agate
Desert meadowfoam) and Lomatium cookii (Cook’s desert-parsley; also known as
Cook’s lomatium or Agate Desert lomatium) are plant species that were both
listed as endangered on November 7, 2002 (U.S. Fish and Wildlife Service
2002a), under authority of the Endangered Species Act of 1973, as amended (16
United States Code [U.S.C.] 1531 et seq.). (Limnanthes pumila ssp. grandiflora
was originally listed under the scientific name Limnanthes floccosa ssp.
grandiflora, but recent research has modified the taxonomic classification of this
subspecies. Both names refer to the same taxonomic entity, but in this document
we use the current classification; see section I1.A below.) Critical habitat was
designated for the two plants on July 21, 2010 (U.S. Fish and Wildlife Service
2010). The two plants are also listed as endangered by the State of Oregon. The
vernal pool fairy shrimp (Branchinecta lynchi) was listed as threatened on
September 19, 1994 (U.S. Fish and Wildlife Service 1994). Critical habitat was

" Certain technical or scientific terms are defined in the Glossary (Appendix A).
" Scientific and common names of species referred to in this recovery plan are summarized in
Appendix B.
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designated for the vernal pool fairy shrimp on August 11, 2005 (U.S. Fish and
Wildlife Service 2005b). The vernal pool fairy shrimp and the two listed plants
occur in seasonally wet vernal pools, with Lomatium cookii also occurring in wet
meadows in oak and pine forests, sloped mixed-conifer openings, and shrub
dominated plant communities. This recovery plan provides a strategy to guide the
recovery of the two federally listed plant species and aid in the recovery of the
vernal pool fairy shrimp in southwest Oregon using an ecosystem approach
(Table I-1).

Extant populations of Limnanthes pumila ssp. grandiflora, Lomatium
cookii, and the vernal pool fairy shrimp occur in the vernal pool-mounded prairie
complex of the Rogue Valley of Jackson County, Oregon. Lomatium cookii
populations also occur in the Illinois Valley of Josephine County, Oregon (Figure
I-1).

The Recovery Plan for VVernal Pool Ecosystems of California and Southern
Oregon (U.S. Fish and Wildlife Service 2005a), developed by our Sacramento
Fish and Wildlife Office, presents broad recovery goals, objectives, and strategies
for 20 listed species associated with vernal pool habitats in California and
Oregon, including the vernal pool fairy shrimp. Recovery criteria for the vernal
pool fairy shrimp are presented for 13 vernal pool regions throughout the range of
the species, from the Western Riverside Vernal Pool Region in southern
California to the Klamath Mountains Vernal Pool Region in southwestern
Oregon. This Recovery Plan for the Rogue and Illinois Valley Vernal Pool and
Wet Meadow Ecosystems complements the broader vernal pool ecosystems
recovery plan in that it steps down and provides more detailed site-specific
recovery actions specific to the vernal pool fairy shrimp within its range in the
Rogue Valley of Jackson County, Oregon (corresponding to the Klamath
Mountains Vernal Pool Region as described in the Recovery Plan for Vernal Pool
Ecosystems of California and Southern Oregon).

Selected habitat areas in the Rogue Valley have been designated as critical
habitat for vernal pool fairy shrimp, Limnanthes pumila ssp. grandiflora, and
Lomatium cookii (U.S. Fish and Wildlife Service 2003, U.S. Fish and Wildlife
Service 2010). In Jackson County, a significant portion of the critical habitat
units overlap for all three species; however, in Josephine County only Lomatium
cookii critical habitat occurs.



Table I-1. Species addressed in the Recovery Plan for Rogue and Illinois
Valley Vernal Pool and Wet Meadow Ecosystems.
Species Status * Recovery Threats ® Federal
Priority 2 Listing Date
Limnanthes pumila ssp. E with critical 2C A B HIL, 11/07/02
grandiflora habitat, SE , M, P
(large-flowered woolly OR1
meadowfoam)
Lomatium cookii E with critical 3C A /B H I L, 11/07/02
(Cook’s lomatium) habitat, SE, M, P,
OR1
Vernal pool fairy shrimp T with critical 2C A B, I L 9/19/94
(Branchinecta lynchi) habitat, OR1
Agrostis hendersonii OR1-ex Not Applicable | A, B, I, L, M,| Not Applicable
(Henderson’s bentgrass) P
Callitriche marginata OR2 Not Applicable | A, B, I, L, P | Not Applicable
(winged water-starwort)
Limnanthes pumila ssp. ST,OR1 Not Applicable | A, B, I, L, P| Not Applicable
pumila
(dwarf woolly meadowfoam)
Limnanthes gracilis ssp. SC, OR1 Not Applicable | A, B, H, I, M,| Not Applicable
gracilis S
(slender meadowfoam)
Plagiobothrys austiniae OR2 Not Applicable A, B, I, L | NotApplicable
(Austin’s popcornflower)
Plagiobothrys greenei OR2 Not Applicable A, B, I, L | NotApplicable
(Green’s popcornflower)
Dumontia oregonensis Newly Not Applicable | A, B, I, L, P | Not Applicable
discovered

L E: federally endangered. T: federally threatened. SE: State endangered. ST: State threatened.
SC: State Candidate. OR1: Oregon Biodiversity Information Center List 1 — Taxa threatened
with extinction or presumed extinct through their entire range. OR2: Oregon Biodiversity
Information Center List 2 — Taxa threatened with extirpation or presumed extirpated within
Oregon. OR1-ex: Oregon Biodiversity Information Center List 1-extirpated — Taxa on OR1 that
are presumed extirpated from Oregon.
2 Recovery Priority: See Appendix C for description of how recovery priorities are established for

listed species. Only federally listed species are assigned a recovery priority humber.

*Threats: A = Historic management, B = Habitat loss, H = Habitat vandalism, | = Invasive species,
L = Livestock grazing, M = Maintenance activities, P = Small population size, S= Succession to

native woody plants.



Species of conservation concern. This recovery plan addresses six plants
and one aquatic invertebrate that are not federally listed but have been previous
candidates for Federal listing, are currently State listed, and/or are recognized by
the Oregon Biodiversity Information Center as rare (Table 1-1). These species
share similar habitats and ranges with the three listed species described in the
scope of this recovery plan. The six nonlisted plant species are Agrostis
hendersonii (Henderson’s bentgrass), Callitriche marginata (winged water-
starwort), Limnanthes pumila ssp. pumila (dwarf woolly meadowfoam),
Limnanthes gracilis ssp. gracilis (slender meadowfoam), Plagiobothrys austiniae
(Austin’s popcornflower), and P. greenei (Green’s popcornflower). The aquatic
invertebrate Dumontia oregonensis is a newly described species recently
identified at the Agate Desert that potentially faces the threat of habitat loss.

Efforts to recover and stabilize Limnanthes pumila ssp. grandiflora,
Lomatium cookii, and vernal pool fairy shrimp populations and their habitat may
likely directly benefit these currently unlisted but rare species, as well as other
associated species of vernal pools, seasonally wet serpentine-derived grassland
meadows, sloped mixed-conifer forest openings, and shrub dominated plant
communities.

B. BIOTIC COMMUNITIES REPRESENTED

The biotic ecosystems featured in this recovery plan are the vernal pool-
mounded prairie complex of the middle Rogue River Valley (Rogue Valley) and
the seasonally wet meadows in oak and pine forests, sloped mixed-conifer
openings, and shrub-dominated plant communities of the Illinois River Valley
(IMinois Valley), a tributary to the Rogue River (Figure I-1). While Limnanthes
pumila ssp. grandiflora is associated only with the Rogue Valley vernal pool-
mounded prairie complex, Lomatium cookii inhabits both the Rogue Valley vernal
pool-mounded prairie complex and the Illinois Valley wet meadow habitats.

The Rogue and Illinois Valleys of southwest Oregon are part of the
Klamath Mountains Ecoregion, which supports a variety of plant assemblages
that are derived from the merging of larger floristic provinces and adapted to
unique geologic features (Oregon Biodiversity Project 1998). Both valleys
support grasslands that historically represented a small component of the
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vegetation of the Klamath Mountain Ecoregion. Grasslands are now becoming
rare due to accelerated urban, industrial, and agricultural conversion. Moreover,
natural grassland habitat has been permanently altered due to the spread of
aggressive, nonnative plants, which now dominate much of the remaining
undeveloped areas in the Rogue and Illinois Valleys.

1. Rogue Valley Vernal Pool-Mounded Prairie Complex

The vernal pool-mounded prairie complex is the dominant natural
landscape feature of the Rogue Valley’s Agate Desert. The complex is
characterized by small irregularly shaped mounds and depressions with
agriculturally unproductive, Agate-Winlo complex soils, abundant agates, sparse
prairie vegetation, and a relative scarcity of trees (Oregon Natural Heritage
Program 1997). The Agate Desert landscape consists of gentle mound-swale
topography with a characteristic appearance in aerial photographs that is
sometimes referred to as patterned ground. The Agate Desert is actually an
extensive Pleistocene alluvial fan terrace, where a duripan soil layer allows
formation of shallow, often interconnected vernal pools (Oregon Natural Heritage
Program 1999). Vernal pools host important links in the food chain for migrating
waterfowl (ducks and geese), shorebirds (plovers, sandpipers), birds of prey
(hawks and owls), frogs, toads, salamanders, pollinating insects, and a variety of
invertebrates. Animals common to the Agate Desert vernal pool-mounded prairie
complex include such species as Botta’s pocket gopher (Thomomys bottae),
black-tailed jackrabbit (Lepus californicus), California vole (Microtus
californicus), creeping vole (Microtus oregoni), deer mouse (Peromyscus
maniculatus), harvest mouse (Reithrodontomys megalotis), western meadowlark
(Sturnella neglecta), and the Savannah sparrow (Passerculus sandwichensis).

Vernal pools are a unique type of wetland ecosystem characterized by
seasonal ponding during the winter and early spring. They are wet long enough to
be different in character and species composition from the surrounding upland
habitats, yet their prolonged annual dry phase prevents the establishment of
species typical of more permanent wetlands. Unique animal and plant species
have become specially adapted to the unusual ephemeral conditions existing in
these vernal pool habitats. Associated with vernal pools are upland prairie
mounds which support plant communities that cannot tolerate extended wet
conditions and animals that depend on seasonal pools for forage, temporary



shelter, spawning grounds, or water. Vernal pools are renowned for their showy
displays of spring wildflowers which bloom in concentric rings around the drying
pools.

Vernal pool habitat in the Agate Desert historically occupied
approximately 8,000 hectares (20,000 acres) (Oregon Natural Heritage Program
1999). A study of Agate Desert vernal pool ecosystem hydrology and vegetation
conducted by the Oregon Natural Heritage Program (now the Oregon Biodiversity
Information Center) and funded by the Oregon Department of State Lands
provided a preliminary mapping and assessment of the integrity of the topography
and vegetation of the vernal pools located in the Agate Desert (Oregon Natural
Heritage Program 1997, 1999). No fully intact vernal pool habitat remained, and
the highest quality habitat type (hydrology/topography intact but vegetation
altered) was present on approximately 17.6 percent of the original vernal pool
topography in the Agate Desert (Table 1-2). Vernal pool topography and
hydrology had been lost on over 60 percent of the historic range of the Agate
Desert landform; this alteration is attributed to residential, commercial, and
industrial development, along with land leveling (primarily for agriculture). The
remainder of the habitat was either severely altered by historic and continuing
(permitted and unpermitted) land uses, or occurred along the fringes of the
landform where vernal pools are weakly expressed (Oregon Natural Heritage
Program 1999) (Table 1-2) (D. Borgias, pers. comm. 2007).

Table I-2. Summary of Vernal Pool Habitat Integrity Classes in the Agate
Desert (Oregon Natural Heritage Program 1999).
Topography/Hydrology | Vegetation Acres % of Total
Acres
Intact Intact 0.0 0.0
Intact Altered 3,621 17.6
Intact Severely altered 945 4.6
Weakly expressed Altered 2,118 10.3
Altered or weak Severely altered 1,215 5.9
Undetermined 289 1.4
Leveled 3,933 19.1
Developed 8,428 41.0
Total 20,548.0 100.0




a) Climate and Soils.

Specialized soils are necessary for the formation of vernal pools (Bauder
and McMillan 1998). Vernal pools form over a layer of impervious soils where
the rate of inundation exceeds the rate of evapotranspiration. Vernal pools are
often found in Mediterranean climates, where winters are cool and wet and an
early spring rainy season is followed by a hot, dry summer, but these climates are
not necessary for their formation (Keely and Zedler 1998). In the Medford area,
average high air temperatures reach 32 degrees Celsius (90.1 degrees Fahrenheit)
in July, and average low air temperatures reach -1 degree Celsius (30.6 degrees
Fahrenheit) in January (Western Regional Climate Center 2012).

Vernal pools form where a soil layer below or at the surface, known as a
hardpan, duripan, or claypan, is partially to completely impermeable to water.
Precipitation and surface runoff become trapped or “perched” above this layer.
Agate-Winlo soils maintain perched water from fall and winter rains that collects
in shallow depressions where downward percolation of water is prevented by the
hardpan. The soil hardpan layer in the Agate-Desert developed gradually over
thousands of years, and ranges from 43 to 61 centimeters (17 to 24 inches) in
depth (Natural Resources Conservation Service 2007).

The average annual precipitation in the Medford area (period of record
1928 to 2005) is 48 centimeters (19 inches), primarily falling from November
through March (Western Regional Climate Center 2012). Later in the spring,
when rains decrease and the weather warms, the water evaporates and the pools
are generally dry by May. The shallow depressions remain relatively dry until
late fall and early winter when greater precipitation and cooler temperatures allow
soil recharge to begin again. Claypans are formed by the transportation and
accumulation of fine clay particles to the B horizon (soil formation beneath the
surface soil layer) and accumulate there. The claypans may be augmented by
redeposition of saline or alkaline compounds (Keely and Zedler 1998).

Vernal pools typically occur in landscapes that, on a broad scale, have a
shallow slope or are nearly level, but on a fine scale may be quite bumpy. Vernal
pool landscapes are dotted with numerous, rounded soil mounds, which have been
attributed to burrowing and disturbance by gophers over millennia or to soil
swelling and shrinkage during wetting and drying cycles (U.S. Fish and Wildlife
Service 2002b, Huddleston 2001, Elliott and Sammons 1995).



b) Vegetation and Ecology.

Vegetation Associations. Seven different vegetation associations have
been classified in the vernal pool-mounded prairie complex in the Agate Desert
landform (Borgias 2004). These associations express the effects of varied pool
depths, duration of inundation, and proximity to upland vegetation from the
surrounding mounds. The upland vegetation across the range of the two listed
plant species may vary significantly between locations, depending on local soil
composition, past land use, local topography, and hydrology (D. Borgias, pers.
comm. 2004). Although native bunchgrasses have been largely displaced by the
nonnative annual Bromus (cheat grass) species, Hordeum marinum ssp.
gussoneanum (Mediterranean barley), Poa bulbosa (bulbous bluegrass),
Taeniantherum caput-medusae (medusahead), and Vulpia myuros (rat-tail fescue),
remnant populations of native plants still exist in portions of the Rogue Valley as
described below.

Spring-blooming plants common to the vernal pool mounded prairie
complex include Achyrachaena mollis (blow wives), Camassia quamash
(common camas), Clarkia purpuria (purple clarkia), Collinsia sparsiflora (few-
flowered collinsia), Eryngium petiolatum (coyote thistle), Hemizonia fitchii
(Fitch’s tarweed), Lasthenia californica (California goldfields), Lasthenia
glaberrima (smooth goldfields), Myosurus minimus (least mousetail), Navarretia
leucocephala ssp. leucocephala (white-flowered navarretia), Plagiobothrys fulvus
(fulvous popcornflower), P. nothofulvus (rusty popcornflower), P. stipitatus
(stipitate popcornflower), and Wyethia angustifolia (mule’s ears). A summer-
blooming plant common to vernal pool-mounded prairie uplands is Eremocarpus
setigerus (turkey mullein). Navarretia leucocephala ssp. leucocephala is an
important component of vernal pool habitat in the Rogue Valley and in
California’s vernal pools. The plant is favorably adapted to withstand seasonal
inundation and only occurs at pool bottoms in the Rogue Valley vernal pools. It
ranges into the Willamette Valley and eastern and southeastern Oregon, growing
in a variety of seasonally moist habitat types, including alkaline flats.

One characteristic adaptation of vernal pool plants to their environment is
their ability to remain dormant in the soil seedbank for years or even decades.
While dormant, these seeds must resist extreme heat, drought, and repeated
wetting and drying, and then be able to reactivate their metabolism and life cycle



when conditions are appropriate. The cues that vernal pool plants use to emerge
from dormancy are probably complex, but ultimately linked to spring rainfall and
inundation time. Studies and models of other seed banks in highly variable
environments suggest that dormancy is a strategy to spread offspring across many
years. In this way, not all seeds are lost in a climatically unfavorable year and at
least some encounter more favorable conditions in future years (Jain 1978).

Biological soil crusts. Unique soil communities, often referred to as
biological soil crusts, or cryptogamic, cryptobiotic, microbiotic, or microphytic
soil crusts, commonly occur within the inundated portions of vernal pools in the
Rogue Valley (Belnap et al. 2001). These communities of highly specialized
autotrophic organisms occupy open spaces between higher plants in arid and
semi-arid lands throughout the world. Biological soil crust communities are a
complex mosaic of cyanobacteria, green algae, lichens, mosses, microfungi, and
other bacteria. In these communities, cyanobacterial and microfungal filaments
weave through the top few millimeters of soil, gluing loose particles together and
forming a matrix that stabilizes and protects soil surfaces from erosive forces
(Friedman and Ocampu-Paus 1976, Belnap and Gardner 1993). Although these
crusts commonly occur, and may constitute up to 70 percent of the living cover in
some plant communities (Belnap 1994), they have only recently been recognized
as having a major influence on terrestrial systems. The crust morphology can
determine its ecological function relative to water infiltration, erosion, water
retention, and resistance and resiliency to disturbance.

Biological soil crusts function as living mulch by retaining soil moisture
and discouraging annual weed growth. Biological crusts can also reduce wind
and water erosion, fix atmospheric nitrogen, and contribute to soil organic matter.
All crustal species are capable of drying out and temporarily suspending
respiration without negative effects, unlike vascular plants, but can become
photosynthetically active again very quickly after wetting. Because they lack a
waxy epidermis, crustal organisms also tend to leak nutrients into the surrounding
soil upon wetting and drying (Pendleton et al. 2004).

On the Agate Desert, cyanobacterial, green algal, and moss seem to be the
most common crust groups. Populations of Nostoc sp. cyanobacteria containing
ultraviolet-screening pigments are commonly found directly on the Agate Desert
soil surface. Liverworts and mosses have also been encountered within the plant
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crust mosaic, and a variety of lichens may be present on undisturbed cobble
surfaces (S. Wille, pers. comm. 2004). Non-biotic soil surface crusts are thought
to potentially be an important structural component on the Agate Desert because
they can reduce water infiltration and prevent the emergence of vascular plant
seedlings (Belnap et al. 2001). Continuing research on Agate Desert cryptobiotic
crusts may shed more light on vernal pool ecosystem dynamics.

c) Past Land Practices.

Historically fires are likely to have been a frequent occurrence in the
Agate Desert region of the Rogue Valley, and evidence of annual lightning-
caused fires in the region and on surrounding hillsides supports this view (Oregon
Blue Book 2012). However, modern fire suppression policy and practice have
altered the fire cycles in recent decades. The report of the United States
Exploring Expedition in 1841 (Wilkes 1844) suggests that widespread grazing in
southwest Oregon by black-tailed jackrabbits (Lepus californicus), rabbits
(Sylvilagus sp.), deer (Odocoileus sp.), and pronghorn (Antilocapra americana),
along with smaller vertebrates and invertebrates, historically created disturbance
across the prairie. Borgias (2004) also suggested that elk likely used the mounded
prairie in the winter as well.

Grasslands in the Agate Desert landform are most likely limited primarily
by the moisture-holding capacity of the soil. Lightning- and Native American-
ignited fires are assumed to have also influenced the grassland (Oregon Blue
Book 2012). Early accounts of fire from the pre-settlement period to the mid-
1800s document the prevalence of fire and account in part for the pattern of
grassland savanna and woodland on the landscape. The Takelma Indians
frequently visited the Agate Desert area and likely utilized fire to assist in hunting
and gathering (LaLande 2004, Tveskov et al. 2002).

For the Takelma Indians, fire was utilized for maintaining healthy food
sources. For example, fire was used as a tool to facilitate tarweed seed gathering,
grasshopper gathering, and to assist with deer drives. With regular fire on the
landscape, brush and small tree growth were maintained as an open oak savanna
habitat. The use of fire by the Takelma Indians not only provided them with
sustainable food resources, but also maintained a habitat for large game animals,
encouraged biological diversity, minimized fuels and, subsequently, decreased the
probability of catastrophic wildfires (LaLande 2004). In some instances, the
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Takelma Indians used fire during warfare to scare away or hinder travel of
competing tribes or to use the smoke to cover up an escape. They also used fire to
burn potential enemy hiding places and to signal war activity to nearby groups
(Tveskov 2002).

The present condition of vernal pool vegetation has been largely shaped
by historical agricultural practices, past and current development, and both
intentional and non-intentional introduction of invasive non-native plant species.
In 1851, soon after gold was discovered in California, miners came into the
Rogue and Illinois Valleys. Jacksonville, the first town in southern Oregon, was
founded at this time. Agricultural possibilities were recognized, and permanent
settlers located along the small streams of the valley, bringing with them herds of
livestock. Early settlers raised common field crops, attempted dryland crops on
marginal soils, and let loose herds of livestock into the surrounding grasslands,
hills, and mountains for rangeland.

Undeveloped land in the Agate Desert, near what is now White City, was
subdivided around 1910. A system of irrigation ditches across the landform was
planned and parcels offered to agrarians and speculators for orchard tracts. The
pear industry was booming, and undeveloped orchard land was selling for over
$400 an acre. As irrigation began to divert water from the Rogue River and its
tributaries, portions of vernal pool mounded prairie complexes within the Agate
Desert area were manipulated for water impoundments, leveled for planting, and
irrigated for improved pasture. On the Agate Desert landform, orchards failed on
the poorly drained soils, and most of the irrigation ditches were abandoned (Elliot
and Sammons 1996).

Livestock were also introduced and given free range of the area when the
first settlers colonized the Rogue Valley. Sheep were very common in the
unrestricted open ranges in western Oregon and in the late 19™ century are
thought to have supplied a considerable portion of wool to the Ashland Woolen
Mills, the largest wool mill in southern Oregon operating at that time (Oregon
History Project 2003). Today, cattle are the primary livestock grazed throughout
the area, but sheep are still present (Oregon Blue Book 2012).

In the wake of extensive grazing throughout the region, much of the
upland vegetation has become dominated by exotic grasses such as Taeniatherum
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caput-medusae, Bromus hordeaceus (soft brome), Bromus japonicus (Japanese
brome), Poa bulbosa, P. myuros, Hordeum marinum, Erodium cicutarium
(filaree, crane’s bill), and Centaurea solstitialis (yellow star-thistle), which were
spread through contaminated livestock feed, on vehicles, and along roads. Ina
few areas, Thinopyrum ponticum (=Agropyron elongatum) (‘largo’ tall
wheatgrass) was introduced for recreational game-bird hunting.

The Nature Conservancy evaluated the effects of cattle grazing on a
variety of sites in the Agate Desert and found mixed results for indicators of
prairie condition, including endangered plant population trends (Borgias 2004).
Similarly, grazing studies have been conducted on vernal pool habitat in
California by The Nature Conservancy (Marty 2005). Grazing affects water
permeability in upland soils and also appears to create more vernal pool
complexity. In California, native plant species richness appears to benefit from
grazing while ungrazed vernal pool areas have demonstrated lower native plant
species richness (Marty 2005). However, concerns persist that improper grazing
regimes could be detrimental to the viability of the species covered in this
recovery plan (Kagan 1986, Brock 1987). Overall, short-term grazing has been
shown to be neutral to beneficial for the two listed plant species (Borgias 2004).

The Rogue Valley in the vicinity of Medford and White City is a rapidly
developing area. Medford’s population has grown from 47,021 in 1990 to 77,240
in 2009 (Oregon Blue Book 2012). White City has a population of 10,476 people,
but industrial development is rapidly expanding within an Urban Containment
Boundary nearly equal in size to Medford’s Urban Growth Boundary (ESRI data
2012). Population growth has been greater in Medford and White City than in
Jackson County as a whole, indicating that these areas are experiencing greater
development pressure than rural areas in the county. Specifically, the populations
of White City and the City of Medford increased at an average annual growth rate
of 2.2 and 2.34 percent, respectively, between 1980 and 2005, as compared to the
population of Jackson County which increased at an average annual growth rate
of 1.55 percent over the same period (Industrial Economics, Inc. 2010). From
1990 to 2009, over 74 percent of Jackson County’s population growth has taken
place in Medford, Ashland, and Central Point (Oregon Blue Book 2012), and
Medford continues to expand northward toward White City.
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There is an ongoing trend in the Rogue Valley for conversion from
agricultural land to housing, commercial, and industrial development. From 1982
to 2007, farmland in Jackson County decreased from 301,871 acres to 244,055
acres (U.S. Department of Agriculture 2007); a large portion of this conversion
occurred in the Rogue Valley.

Residential, commercial, and industrial developments, along with land
leveling, have claimed at least 77 percent of the historical range of this Agate
Desert landform (Oregon Natural Heritage Program 1999). The remainder has
become wholly or partially occupied by non-native invasive annual plant species
such as Centaurea solstitialis, Hordeum marinum ssp. gussoneanum, and
Taeniantherum caput-medusae (U.S. Fish and Wildlife Service 2002a).

2. lllinois Valley Habitats

The seasonally wet serpentine-derived grassland meadows and mixed-
conifer forest openings in the Illinois Valley are underlain by patches of
impermeable hardpan soils, creating pockets of differing mesic plant communities
that flower and seed later in the year than the surrounding grasslands. The soils
beneath these forested wet meadows, sloped mixed-conifer openings, and brushy
roadside habitats are formed by alluvial wash from a variety of geologic sources.
For this reason the Illinois Valley habitats lack vernal pool-mounded prairie
topography. In spite of this, many unique and distinct plant associations can be
found in the Illinois Valley.

a) Climate and Soils.

The climate of the Illinois Valley is characterized as Mediterranean with a
pronounced cool-wet yet mild winter and spring and a hot-dry summer. The
average annual precipitation at Cave Junction (period of record 1962 to 2012) is
154 centimeters (60.5 inches) (Western Regional Climate Center 2012). In
response to these conditions, the vegetation responds with rapid growth in the
warming weather of spring that will carry on until the arrival of hotter weather in
summer. Characteristic vegetation of the valley has adapted to extended periods
of drought and vulnerability to fire.

The soils of the Illinois Valley habitats are largely derived from a mixture
of serpentine and non-serpentine alluvium parent material of the surrounding
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hills. Typical soils occurring in the Illinois Valley include Brockman clay loam,
Josephine gravelly loam, Pollard loam, Eightlar extremely stony clay, Takilma
cobbly loam, Abegg clay loam, and Newberg loam. Brockman clay loam soils in
the French Flat area average 60 to 90 centimeters (24 to 35 inches) in depth
(Natural Resources Conservation Service 2007). Serpentine soils, derived from
serpentinite, are mineral producing, dry, nutrient-poor soils toxic to plants that are
not specially adapted to its unusual chemistry. High levels of magnesium in the
soil block a plant’s ability to take in soil nutrients, especially calcium. Because
the serpentine soils are shallow and low in organic material and clay, they also
cannot hold water or nutrients well.

Serpentine soils are normally acidic near the surface, but less so in deeper
layers. As wind and water erode the soil, nonacidic layers are exposed, creating
varied habitat for plants. Although serpentine soils underlie the Illinois Valley
habitats, their distribution, depth, and degree of decomposition varies greatly
throughout the valley, creating an unusual and varied distribution of plant
communities and associations (Silvernail and Meinke 2008).

The Illinois Valley slopes and plains occur on floodplain bench deposits
that contain sufficient clay to form a clay pan at 60 to 90 centimeters (24 to 35
inches) below the soil surface (Soil Conservation Service 1983). The claypan
creates seasonally wet areas similar to the vernal pools of the Agate Desert, but
often lacks the latter area’s distinctive mound-swale topography. These soils are
responsible for the seasonally wet patches along hill slopes and valley bottoms
that may support occurrences of Lomatium cookii.

b) Vegetation and Ecology.

The plant community type that occupies flats and gentle slopes in the
Illinois Valley was designated Danthonia californica (California oatgrass)-
Deschampsia cespitosa (tufted hairgrass) grassland by Kaye and Blakely-Smith
(2002). Populations of Lomatium cookii are also found in the Illinois Valley in
grass-dominated gaps within oak woodland, especially in the Reeves Creek area.
These habitats are on hillsides with upland soils and are substantially different in
character than the wet sites in the Illinois Valley lowlands. These grasslands
feature only a few Pinus jeffreyi (Jeffrey pine) and Pinus ponderosa (ponderosa
pine) trees scattered within the dominant Danthonia californica and Deschampsia
cespitosa grasslands. Moisture levels in the soils of this community-type
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generally range from mesic to hydric. Danthonia californica tends to dominate in
more mesic soils, while Deschampsia cespitosa is more common on hydric soils.
The drier sites also host more grass species such as Melica geyeri (oniongrass)
and Festuca roemeri, and are transitional to Jeffrey pine savannah. The diverse
forb community includes Achillea millefolium (yarrow), Aira caryophyllea (silver
hairgrass), Calochortus uniflorus (large-flowered tulip star), Camassia quamash,
Hesperochiron californica (California hesperochiron), Horkelia daucifolia
(carrot-leaved horkelia), Isoetes nuttallii (quillwort), Microseris howellii
(Howell’s microseris), Micropus californicus (slender cottonweed), Prunella
vulgaris (self-heal), Packera hesperia (western ragwort), and Viola hallii (Hall’s
violet) (Kaye and Blakely-Smith 2002).

Fire has played a significant role in shaping the grassland habitat of the
Illinois Valley. The occurrence of fire in this area is extremely variable. A 30-
year average fire cycle for the mixed conifer forest type was determined by Agee
(1993) from forest survey work done in the 1940s by Andrews and Cowlin.

Native American use of fire as a management tool is considered to have
had a profound influence on the ecology of most of the forest land in southwest
Oregon, the west coast, and the nation. In the absence of Native American
burning, natural lightning fires in many forested landscapes have become less
common yet more intense. Native American burning is assumed to have reduced
the numbers of high intensity fires that would have been caused by lightning. As
Native American-initiated burning ceased in North America during the 19th
Century a rapid change took place in forest ecology: prairies became woodlands,
savannas became dense forests, and open forests became choked with dense
undergrowth (MacCleery 1994).

In 1939, a 40-man crew was assigned to fight fires in the Siskiyou
National Forest and in the early 1940s a smokejumper base became established in
Cave Junction, Oregon. Since then fire exclusion has significantly affected
vegetation in the Illinois Valley by disrupting the current disturbance-dependent
cycle of southwest Oregon wildland areas (U. S. Forest Service 2004). Many
former grassland areas in the Illinois Valley are overgrown with such plants as
Ceanothus cuneatus (wedge-leaf buckbrush), Arctostaphylos viscida (white-leaf
manzanita), Toxicodendron diversiloba (poison oak), Pseudotsuga menziesii
(Douglas fir), and Rubus armeniacus (Armenian or Himalayan blackberry). The
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existing natural grassland communities of the Illinois Valley are often disjunct,
highly fragmented, and marginal habitats due to agricultural development,
mining, and fire exclusion.

c) Past Land Practices.

By 1880, the Illinois Valley had become home to a vigorous gold mining
industry. By 1920, mining claims were still producing gold ore, and timber was
becoming an established industry, but agriculture and grazing were only minor
industries. In recent years, agriculture, particularly grape production, has become
a prominent part of the commerce in the area, although mining and timber
harvests continue to exist. Tourist attractions such as outdoor recreation, a wild
animal park, and the Oregon Caves National Monument have recently begun to
support the community in earnest (Cave Junction.com 2007, Oregon Blue Book
2012).
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ll. Species Accounts

A. LIMNANTHES PUMILA SSP. GRANDIFLORA (LARGE-
FLOWERED WOOLLY MEADOWFOAM)

Overview. Limnanthes pumila ssp. grandiflora (Figure 11-1) is an annual
herbaceous forb that belongs to the meadowfoam family (Limnanthaceae), a
family of wetland plants found primarily along the Pacific coast of North
America. Limnanthes pumila ssp. grandiflora is endemic to the Rogue Valley
Plains of Jackson County at elevations between 366 to 400 meters (1,200 to 1,310
feet), within an 8,300-hectare (20,510-acre) landform within the Agate Desert, in
the vicinity of Eagle Point and White City, Oregon (Figure 11-2). The plant has
never been documented outside of this range (Oregon Natural Heritage
Information Center 2008). The plants grow 5 to 15 centimeters (2 to 6 inches)
tall, and have 1- to 5-centimeter (0.4- to 2-inch) leaves divided into five to nine
segments. The leaves, stems, and lower sepals (flower segments below the petals)
are sparsely covered with short, white, fuzzy hairs.

In his monograph of the genus Limnanthes, Mason (1952) described three
varieties of Limnanthes floccosa, but did not recognize ssp. grandiflora as
distinct. Arroyo (1973) elevated Mason’s varieties to subspecies based on her
study of specimens grown under controlled conditions from field-collected seed
and described two additional subspecies, californica and grandiflora. A genetic
study conducted at Oregon State University focused on inbreeding systematics
and gene flow within previously named Limnanthes floccosa subspecies (Meyers
2010, Chambers and Meyers 2011). This research used hybridization trials and
molecular data to evaluate genetic relationships of the various Limnanthes
subspecies in the Rogue Valley. They determined that ssp. grandiflora is
reproductively isolated from L. floccosa ssp. floccosa and is more closely aligned
with ssp. pumila, and therefore proposed transferring ssp. grandiflora from L.
floccosa to L. pumila under the more accurate scientific name Limnanthes pumila
ssp. grandiflora (Meyers 2010; Chambers and Meyers 2011), which we adopt in
this recovery plan.

Limnanthes pumila ssp. grandiflora (=Limnanthes floccosa ssp.

grandiflora) was listed as an endangered species on November 7, 2002 (U.S. Fish
and Wildlife Service 2002a), under the authority of the Endangered Species Act
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Figure 11-1. Limnanthes pumila ssp. grandiflora
a) Growth form (Photograph by Jeff Dillon, USFWS)
b) Close-up of flower (Photograph by Sam Friedman, USFWS).
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of 1973, as amended. Critical habitat was designated on July 21, 2010, including
eight critical habitat units in Jackson County totaling 2,363 hectares (5,840 acres)
(U.S. Fish and Wildlife Service 2010). The primary constituent elements for L.
pumila ssp. grandiflora critical habitat include vernal pool habitat, the dominant
native plant association of this habitat, and intact hydrology and soils that
provides for adequate soil moisture. Enhancement and protection of these
elements will significantly contribute to the recovery of the species.

Recovery priority. Limnanthes pumila ssp. grandiflora has a recovery
priority number of 3C. Recovery priority rankings, on a scale from 1C (highest)
to 18 (lowest), are determined in accordance with our guidelines for assigning
recovery priorities (Appendix C, U.S. Fish and Wildlife Service 1983). This
ranking is based upon a high degree of threat, a high potential for recovery, and a
taxonomic classification as a subspecies for Limnanthes pumila ssp. grandiflora.
The “C” indicates the potential for conflict between the species and construction,
development, or other economic activities.

1. Distribution

Limnanthes pumila ssp. grandiflora occupies a limited portion of the
Rogue Valley. The plant typically occurs in areas mapped with Agate-Winlo
soils. There are no significant ecological, genetic, or geographic barriers
separating the 21 extant and historical L. pumila ssp. grandiflora occurrences,
apart from agricultural and rural development and road systems. All known
populations of L. pumila ssp. grandiflora comprise approximately 177 hectares
(440 acres), and are grouped into nine core areas that are separated by at least 1
kilometer (0.7 miles). Core areas are described below in section I1VV.B and
correspond to designated critical habitat units. The Rogue Plains, Shady Cove,
Hammel Road, Table Rock Terrace, and North Eagle Point core areas have one
occurrence each. The status of L. pumila ssp. grandiflora occurrences at Shady
Cove has not been revisited since it was first observed in the 1980s. An
additional population was recorded near Eagle Point in 1927, but the approximate
site location has been developed and suitable vernal pool habitat in the
approximate area does not appear to be present. In the south Rogue Valley, eight
populations of L. pumila ssp. grandiflora occur in the central White City core
area, four populations occur at the Whetstone Creek core area, and the Rogue



Valley Airport and Agate Lake core areas include one population each (Figure 11-
2).

The species has been historically documented from 7 occurrences in the
north Rogue Valley and 14 occurrences in the south Rogue Valley in populations
ranging from approximately under 100 to 100,000 (Oregon Natural Heritage
Information Center 2008). Only 18 L. pumila ssp. grandiflora occurrences have
been observed in the last 5 years. Three occurrences have not been confirmed
after range-wide surveys were completed in 2008, and the Eagle Point and Dry
Creek populations are considered to be extirpated.

In the Agate Desert, the 18 extant Limnanthes pumila ssp. grandiflora
occurrences are found on private, State, and federally owned lands (Table 11-1).
The following estimates represent data provided by the Oregon Natural Heritage
Information Center (2008) and U.S. Fish and Wildlife Service records.

One L. pumila ssp. grandiflora occurrence, occupying 6.7 hectares (33 acres)
occurs on Federal land managed by the Bureau of Reclamation. Five known L.
pumila ssp. grandiflora occurrences, occupying 67 hectares (166 acres), occur on
State lands managed by the Oregon Department of Fish and Wildlife and the
Oregon Department of Transportation (Table 11-1).

Table I1-1.  Distribution of extant Limnanthes pumila ssp. grandiflora
across land ownership in the Rogue Valley, Jackson County.

Federal | State County Municipal Private Total
Occurrences 1 | 5(3shared 3 (1 shared 2 (shared 7 (2 shared 18
with private) | with city and | with with county,
private) private) city and state)
Acres 33 166 11 10 253 473
Hectares 13 67 4 4 102 190
Percentage 7 35 2 2 54 100
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Throughout its range, Limnanthes pumila ssp. grandiflora occurrences
occupy 102 hectares (253 acres) of privately owned lands. Within the privately
owned parcels, three populations of L. pumila ssp. grandiflora, occupying a total
of 38 hectares (95 acres), occur on two preserves owned by The Nature
Conservancy and one parcel with a conservation easement managed by The
Nature Conservancy. The suitable habitat on this land comprises 197 acres on
The Nature Conservancy preserves (designated as critical habitat units R6 and
R8) and an additional 150 acres under the conservation easement (RV4)

(Table 11-2). The two preserves and the conservation easement contain the only
large populations on private land specifically managed for the protection of these
endangered plants. Several populations of L. pumila ssp. grandiflora overlap
State, county, municipally, and privately owned lands.

2. Population Status

Limnanthes pumila ssp. grandiflora numbers fluctuate annually depending
on the seasonal precipitation and temperature; therefore the species population
estimate will vary from year to year as well. In grazed prairies, sudden increases
or declines in population density may be linked to the intensity, seasonality, and
duration of grazing. In general, numbers of annual plants, such as L. pumila ssp.
grandiflora, tend to fluctuate more widely than those of perennial plants, such as
Lomatium cookii. For example, in the year 2000, a wet spring, The Nature
Conservancy counted 68,111 L. pumila ssp. grandiflora plants on their preserves.
In 2001, a dry spring, population numbers had declined to 39,031. In 2002,
rainfall was still below normal but the population increased to 63,752 plants (D.
Borgias, pers. comm. 2003). A more recent census in 2008 counted 64,268 L.
pumila ssp. grandiflora plants at the Agate Desert Preserve, indicating that
population numbers fluctuate but are fairly stable (M. Morison, pers. comm.
2012). Year-to-year changes of this magnitude may be within the normal range of
variation for this annual plant. However, a population on City of Medford
administered land contained some 10,000 L. pumila ssp. grandiflora individuals
in the year 2000, while only 112 individuals were noted at this site in 2001 (D.
Borgias, pers. comm. 2001). As of 2008, the population had decreased to 55
plants (Meyers 2008). The reason for the decrease of plants on City of Medford
property is not known, but may be attributed to high stocking rates of cattle and
improperly timed grazing. Grazing occurs on other areas within the Agate Desert
without documented decreases of L. pumila ssp. grandiflora.
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In general, if a patch of habitat occupied by L. pumila ssp. grandiflora is
reasonably protected from degradation or fragmentation, pollinators are present,

Table 11-2.  Habitat acreage by critical habitat unit and ownership,
providing habitat protection for Limnanthes pumila ssp.

grandiflora.
Land Parcel Critical Ownership Acres Of
Habitat Critical
Unit Habitat
Number”

Wildlands Bank RV3 Wildlands, Inc. 100
Parson’s Easement RV3 Private 40
Rogue River Plains RV4 Private conservation 150

Preserve easement held by The
Nature Conservancy
Agate Reservoir RV7 Bureau of Reclamation 154
Highway 140 RV6 Oregon Department of 20
SMA Transportation
Jackson County RV6 Jackson County School 25
School District #9 District #9
Hornecker RV6 Private 5
ODOT Dutton road RV6 Oregon Department of 4
mitigation area Transportation
Agate Desert RV6 The Nature 53
Preserve Conservancy
Denman Wildlife RV6 Oregon Department of 720
Area’ Fish & Wildlife
Whetstone Preserve RV8 The Nature 144
Conservancy
ODOT Conservation RV8 Oregon Department of 80
Bank Transportation

City of Medford RV6 City of Medford 3
Bear Creek Valley RV8 City of Medford 5
Sanitary Authority

Total 1,503

! This Area is composed of the Military Slough Tract (1,178 acres) and the Hall Tract (620
acres). A 12-acre wetland mitigation site is also located within the Military Slough Tract for
impacts associated with the filling of 3 acres of wetlands at the Medford Airport. A 19-acre
wetland mitigation site on the Hall tract was completed in 2009 (K. Perchemlides, pers. comm.
2009).

* See also critical habitat maps as designated in USFWS (2010). RV indicates critical habitat
units within Rogue Valley.
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and the seed source is protected and allowed to disperse, then we expect that the
population should be able to persist, with moderate annual fluctuations related to
climatic conditions.

3. Habitat Description

Limnanthes pumila ssp. grandiflora is typically associated with vernal
pools. According to Arroyo (1973), the plant occurs generally near the wetter,
inner edges of pools, as opposed to the drier outer fringes, which harbor the
slightly more common L. floccosa ssp. floccosa. However, on many occasions, L.
pumila ssp. grandiflora has been observed on the outside edges of vernal pools,
sympatric with L. floccosa ssp. floccosa, and has even been observed in some
areas on low upland mounds (S. Meyers, pers. comm. 2007). The deeper basins
are dominated by Plagiobothrys stipitatus, Eryngium petiolatum, Navarretia
leucocephala ssp. leucocephala, and Myosurus minimus. Alopecurus saccatus
(Pacific foxtail), and Deschampsia danthonioides are also common plant
associates. The inner vernal pool edges occupied by L. pumila ssp. grandiflora
often have up to 10 to 15 percent exposed soil, due partly to gopher or vole
foraging activity.

Mounded prairie habitat in the Rogue Valley is currently characterized by
the presence of invasive exotic herbs and grasses. On much of the vernal pool-
mounded prairie habitat in Jackson County, five exotic plant species (Centaurea
solstitialis, Hordeum marinum ssp. gussoneanum, Taeniatherum caput-medusae,
Poa bulbosa, and Erodium cicutarium) are often found on uplands surrounding
vernal pool edges.

4. Life History

Various species in the genus Limnanthes have been studied extensively
because meadowfoam seeds produce an oil product that is potentially valuable for
many industrial and pharmaceutical uses. Research has been underway for at
least three decades to identify the taxa with the most desirable features for
commercial use and to cross-breed them (Pierce and Jain 1977, Brown and Jain
1979).
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Limnanthes pumila is an annual plant that is self-compatible (capable of
self-fertilization) and capable of autogamy (self-pollination). The structural
adaptation to self-pollination is the placement of anthers above the stigmas. Self-
compatibility and autogamy, along with relatively few visits from pollinators,
suggest that reproduction in L. pumila and L. floccosa involve high levels of
inbreeding. Arroyo (1973) however, saw evidence that L. pumila ssp. grandiflora
had only modest levels of autogamy due to observations of insect activity and the
presence of a larger flower size and nectar guides to facilitate pollination.
Therefore presence of pollinators is likely an important requirement for the
species.

Limnanthes pumila ssp. grandiflora typically begins flowering in March,
reaches peak flowering in April, and may continue into May if conditions are
suitable. Nutlets are produced in late April, and the plants begin to die back by
mid-May or when the soil becomes dry (D. Borgias, pers. comm. 2004).
Limnanthes pumila ssp. grandiflora flowers at approximately the same time as L.
floccosa ssp. floccosa, from March to early May. The plant produces one to three
flowers per peduncle (flower stalk) in April, unlike L. floccosa ssp. floccosa,
which often produces more than three peduncle flowers. Each flower will
produce a cluster of four to five hard nutlets by mid-May, which will quickly drop
in the drying mud. Conversely, L. floccosa ssp. floccosa more often produces one
to two nutlets. Nutlets of L. pumila ssp. grandiflora apparently are dispersed by
water; they can remain afloat for up to 3 days; however, the nutlets of the plant
are normally dispersed only short distances (Jain 1978). Thus, L. pumila ssp.
grandiflora nutlets would not be expected to disperse beyond their pool or swale
of origin. Birds and livestock are potential sources of long-distance seed
dispersal, but specific instances of dispersal have not been documented (Jain
1978). Itis likely that Limnanthes pumila ssp. grandiflora has always been
confined to the Rogue Valley Plains.

Limnanthes pumila ssp. grandiflora is associated exclusively with the
margins around shallow vernal pools. Plants adapted to these ephemeral
wetlands, such as Plagiobothrys spp., Navarretia leucocephala ssp. leucocephala,
and Downingia yina (Cascade calicoflower) are capable of growing, flowering,
and setting seed during the short time that water is available in the spring, and
finish their life cycle before the dry hot summer. Limnanthes pumila ssp.
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grandiflora requires adequate hydrology, adequate room for seed dispersal, and
specific pollinators.

5. Reasons for Decline and Threats to Survival

Nearly 50 percent of Limnanthes pumila ssp. grandiflora sites have been
severely altered (Meyers 2008). In 1999, a function and value assessment of
vernal pool quality, abundance, and distribution determined that habitat with
intact hydrology and only moderately altered vegetation accounted for just 1,457
hectares (3,600 acres) or 17.6 percent of the original landform; approximately 850
hectares (2,104 acres) of this contained well-distributed and abundant vernal
pools (Oregon Natural Heritage Program 1999).

Specific threats to Limnanthes pumila ssp. grandiflora are road
construction, housing, commercial, and industrial development, fragmentation,
invasion of nonnative annual grasses and herbs, off-road vehicle damage, fill and
contaminant dumping, herbicide spraying, and poorly managed livestock grazing
(U.S. Fish and Wildlife Service 2002a). A 0.3-hectare (0.75-acre) portion of
vernal pool near a L. pumila ssp. grandiflora population in the Agate Desert was
contaminated by an unknown substance, eliminating all vernal pool plants in the
area (D. Borgias, pers. comm. 2005, D. Hanson, pers. comm. 2005). Recreational
off-road vehicle activities have impacted two L. pumila ssp. grandiflora
populations in the White City area.

In addition there is a potential threat of predation by meadowfoam fly
(Scaptomyza apicalis) larvae. The meadowfoam fly, which occurs in northern
California and Southern Oregon, is the only insect pest of significance on
meadowfoam. The larvae of the meadowfoam fly have been known to cause
severe damage to both vegetative and reproductive tissue in Limnanthes alba and
may be present on L. pumila ssp. grandiflora in the Agate Desert, though the fly
has not been observed yet within L. pumila ssp. grandiflora populations
(Ehrensing et al. 1990; S. Meyers, pers. comm. 2006). Heavy infestations of the
fly can result in mortality in young plants or severe stunting, loss of vigor and
reduced flower production in mature plants. Later in the season meadowfoam fly
damage may result in destroyed stems and flower buds. A significant loss of seed
in experimental plots damaged by the meadowfoam fly has been reported in
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literature (Fiez et al. 1991 and Jolliff et al. 1981). Threats are described further in
section 111 of this recovery plan.

6. Conservation Efforts

Included in Limnanthes pumila ssp. grandiflora critical habitat are
approximately 603 hectares (1,503 acres) of habitat secured through conservation
easements, conservation banks, and agreements (Table I1-2). The Southern
Oregon Land Conservancy has a conservation easement on 16 hectares (40 acres)
of vernal pool habitat occupied by Limnanthes pumila ssp. grandiflora. The
Nature Conservancy owns and manages three preserves in the Agate Desert area:
the Agate Desert Preserve, the Whetstone Savanna Preserve, and the Rogue River
Plains Preserve total 140 hectares (346 acres), of which 102 hectares (252 acres)
are vernal pool habitat (D. Borgias, pers. comm. 2002). Within these preserves
and conservation easements are four populations of Limnanthes pumila ssp.
grandiflora totaling 20 hectares (48 acres).

Wildlands, Inc. has finalized plans for a 255-acre bank containing
approximately 100 acres where there is opportunity for vernal pool conservation
and restoration. This bank proposal is located adjacent to the Southern Oregon
Land Conservancy conservation easement within Limnanthes pumila ssp.
grandiflora Critical Habitat Unit RV3 (Table 11-2).

Species and habitat surveys, wetland function and value assessments, and
restoration efforts will be conducted on these land parcels as part of efforts to
conserve and protect critical habitat and the associated primary constituent
elements.

A 5-year programmatic section 7 consultation, finalized in 2011 and with
the expressed purpose of implementing a vernal pool conservation strategy,
provides Endangered Species Act coverage to the U.S. Army Corps of Engineers,
other agencies, and private entities for a broad range of projects associated with
vernal pool habitat in the Rogue Valley (U.S. Fish and Wildlife Service 2011a).
The Conservation Strategy includes the following:

» Targets for vernal pool complex habitat protection, restoration and

enhancement;
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Guidance, best management practices, and performance standards for
vernal pool complex and vernal pool species restoration and
management;

Prioritized use of credits available from conservation banks, mitigation
banks, or equivalent conservation or mitigation projects (in
conjunction with on-site best management practices and performance
standards) as the most credible method to minimize the effects and
significance of unavoidable impacts to listed vernal pool species that
might result from otherwise lawful development activities in vernal
pool complexes;

Thresholds, criteria, ratios, and other factors that will determine
establishment of appropriate credits and credit allocation to banks or
equivalent conservation or mitigation projects and appropriate and
effective use of these credits to address the adverse impacts of
development projects, enabling U.S. Army Corps of Engineers and/or
Oregon Department of State Land-approved wetland banks and credits
established consistent with the above factors to also serve as species
conservation banks and credits under the Endangered Species Act;
Streamlined regulatory review and approval of certain conservation
and development activities within vernal pool complexes via use of a
single suite of standards and processes by the U.S. Army Corps of
Engineers, Oregon Department of State Land, and the U.S. Fish and
Wildlife Service, and programmatic permitting and compliance
products by each agency, including a programmatic Biological
Opinion produced by U.S. Fish and Wildlife Service, and a Regional
General Permit and General Permit produced by the U.S. Army Corps
of Engineers and Oregon Department of State Lands, respectively; and
Common expectations and reasonable certainty about the standards
and requirements for engaging in vernal pool complex development
and conservation activities for landowners, developers, habitat
managers, and others.

The programmatic Biological Opinion coupled with the recovery plan is
anticipated to provide long-term conservation benefits not only to Limnanthes
pumila ssp. grandiflora, but also Jackson County populations of Lomatium cookii
and vernal pool fairy shrimp, while facilitating Endangered Species Act
consultation and coordination with the U.S. Fish and Wildlife Service. The
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consultation will also streamline projects with the principal purposes of
protecting, preserving, restoring, enhancing, or maintaining the habitat and listed
species attributes of the vernal pool complex.

Limnanthes pumila ssp. grandiflora seed collected from several areas in
the Agate Desert is currently stored at the Rae Selling Berry Seed Bank in
Portland, Oregon. However, the plant is not yet a sponsored species and is not
fully funded for germination trials or augmented seed collection (E. Guerrant,
pers. comm. 2004, 2012).

B. LOMATIUM COOKII (COOK’S DESERT PARSLEY)

Overview. Lomatium cookii is a perennial herb in the parsley family
(Apiaceae) that grows 15 to 50 centimeters (6 to 20 inches) tall with a slender,
twisted taproot (Figure 11-3). The base often branches at or below ground level,
forming multiple stems. The leaves are glossy bluish-green, minutely inter-
divided, and strictly basal (growing directly from the root crown, out of the
ground, not along the stems). The pale yellow flowers are clustered into 5-
centimeter (2-inch) umbels (umbrella-like formation of flower clusters). Each
flowering stalk produces either primarily male or female umbels. Through one
flowering season, L. cookii may produce up to eight male or female (sometimes
both) flowering stalks. The bracts found below the umbels are thin, lance-shaped
and have an entire margin. An umbel of female flowers will develop boat-shaped
fruits 8 to 13 millimeters (0.3 to 0.5 inch) long with thickened margins. The
flowering stalk very rarely forms leaves, unlike the closely associated L.
utriculatum (foothills desert parsley). The single umbel bracts best distinguish L.
cookii from L. bradshawii (Bradshaw’s lomatium), indigenous to wet prairies
from the southern Willamette Valley in Oregon to southwest Washington, and L.
humile (alkali desert parsley), found in vernal pools in northern California (Kagan
1986). The umbel bracts can be used to distinguish L. cookii from the much
wider, toothed, and overlapping umbel bracts of L. utriculatum.

L. utriculatum, a similar plant found commonly on mounds adjacent to
pools in the Agate Desert, is distinguished from L. cookii by its more brilliant
yellow flowers, the different shape of its involucel bractlets (leaf-like structures
below the flowers), thin-winged fruits, and the broader leaf petiole base (Kagan
1986). L. tracyi (Tracy’s desert parsley), occurring in California and the Illinois
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Figure 11-3. Photographs of Lomatium cookii.
a) growth form, b) bracts of fruiting umbel, c¢) first year seedling, and
d) flowering umbel.
Photographs courtesy of (a) Sam Friedman (USFWS), (b-c) Norm Jensen (private
photographer), and (d) Ken Cannon (Oregon Department of Transportation).
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Valley, has a similar appearance to L. cookii, but L. tracyi has slender-margined
fruits and can grow on dry sites. Lomatium cookii has boat- or pumpkin-shaped
fruits and grows on seasonally wet sites (U.S. Fish and Wildlife Service 2002a).
Recent genetic research has shown L. cookii to be most closely related to L.
bradshawii. Lomatium marginatum and probably L. tracyi are likely the next
closely related species (M. Gitzendanner, pers. comm. 2003).

Lomatium cookii appears to generally have different growth forms in two
areas in southwest Oregon (Silvernail and Meinke 2008). The results from a
nursery study suggested that growth form is a reflection of both seed and
substrate, and that a unique genotype by environment interaction exists (Silvernail
and Meinke 2008). L. cookii in the Illinois Valley is slightly more diminutive in
growth form than L. cookii in the Rogue Valley. Growth and seed survival for L.
cookii from the Illinois Valley also responded to differences in soil medium, with
Rogue Valley soils producing the taller and more robust plants. Conversely,
plants from the Rogue Valley that were grown on Illinois Valley soils were more
diminutive and had poorer seedling survival (Silvernail and Meinke 2008).

Lomatium cookii was listed as an endangered species on November 7,
2002 (U.S. Fish and Wildlife Service 2002a), under the authority of the
Endangered Species Act of 1973, as amended. We designated critical habitat for
L. cookii on July 21, 2010, including three critical habitat units in Jackson
County, totaling 924 hectares (2,282 acres), and 13 critical habitat units in
Josephine County, totaling 1,621 hectares (4,007 acres) (U.S. Fish and Wildlife
Service 2010).

The primary constituent elements for L. cookii critical habitat include
vernal pools, seasonally wet meadows within oak and pine forests, sloped mixed-
conifer openings, and shrubby plant habitats, the dominant native plant
association of these habitats, and intact hydrology and soils that provides for
adequate soil moisture. Enhancement and protection of these elements is critical
to recovering the species.

Recovery priority. Lomatium cookii has a recovery priority number of

2C, based upon a high degree of threat, a high potential for recovery, and a
taxonomic classification as a species (Appendix C, U.S. Fish and Wildlife Service
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1983). The “C” indicates the potential for conflict between the species and
construction, development, or other economic activities.

1. Distribution

Lomatium cookii was first collected in 1981 and subsequently described
from vernal pools in the Agate Desert, Jackson County, Oregon (Kagan 1986).
Additional populations were found at French Flat in the Illinois Valley, Josephine
County, Oregon in 1988 (Oregon Natural Heritage Information Center 2008).
Slight morphological differences exist between L. cookii populations in the Agate
Desert and French Flat, but these differences are not considered significant
enough to separate the species into subspecies (M. Gitzendanner, pers. comm.
2002).

The distribution of Lomatium cookii ranges from the Agate Desert area of
the Rogue Valley in Jackson County to the Illinois Valley in Josephine County.
The following estimates are based on data provided by the Oregon Natural
Heritage Information Center database (Oregon Natural Heritage Information
Center 2008) and U.S. Fish and Wildlife Service data. All reported population
areas may or may not have been recently revised depending upon accessibility for
inventory and monitoring, especially on private lands.

In the Rogue Valley of Jackson County, Lomatium cookii is known from
six extant, six unknown, and one extirpated populations, mostly east, west and
south of White City, Oregon, and in northern Medford (Table 11-3, Figure 11-4).
The populations occur within or adjacent to vernal pool-mounded prairie habitat
on Agate-Winlo mapped soils.

Lomatium cookii occupies 59 hectares (146.5 acres) in the Rogue Valley’s
Agate Desert (Table 11-3). An estimated 1,654 hectares (4,086 acres) of potential
L. cookii habitat is present within the area. Approximately 40 percent of the
population occurs on publicly owned land and 60 percent occurs on privately
owned land. In the Rogue Valley L. cookii has four populations on State lands,
covering 6.5 hectares (15 acres). Two populations of L. cookii comprising 2
hectares (5 acres) occur on City of Medford land. Five populations of L. cookii
comprising 3 hectares (7 acres) occur on Jackson County managed lands. A
population of L. cookii comprising 5 hectares (12 acres) overlaps both county and
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private land. Seven populations of L. cookii occur on 45 hectares (111 acres) on
private lands (Oregon Natural Heritage Information Center 2008). A 7-hectare
(17-acre) population of L. cookii occurs on the Agate Desert Preserve and a 19-
hectare (47-acre) population occurs at the Whetstone Savanna Preserve, both of
which are managed and owned by The Nature Conservancy (Table 11-3).

In the Illinois Valley, the 24 occurrences of Lomatium cookii cover 12
hectares (29.5 acres) (Table 11-4, Figure 11-5), with an estimated 3,143 hectares
(7,766 acres) of potential L. cookii habitat present. Occurrences range from areas
north of Selma, Oregon, south to the French Flat area. Throughout the Illinois
Valley range of L. cookii, 16 occurrences exist on Bureau of Land Management
administered land, covering 6.5 hectares (16 acres). Eight of these populations
occur at the French Flat Area of Critical Environmental Concern, four near Selma,
and four near the Rough and Ready Botanical Area (Table 11-4, Figure 11-5).

Three populations of Lomatium cookii occur on State lands, comprising 1
hectare (2.47 acres). Two populations overlap both Bureau of Land Management
and State lands comprising 1 hectare (2.47 acres). Four populations of L. cookii
overlap both Bureau of Land Management and private lands comprising 12
hectares (30 acres) (Table 11-4).
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Table 11-3. Distribution of Lomatium cookii across land ownership in the
Rogue Valley, Jackson County.

Federal | State County Municipal Private | Total
Occurrences 0 4* 4* 1* 10* 13
Acres 0 15 34 10 87.5 146.5
Hectares 0 6.5 14 4 345 59
Percentage 0 10 23 7 60 100

* populations overlap with multiple land ownerships.

Table I11-4.  Distribution of Lomatium cookii across land ownership in the
Illinois Valley, Josephine County.

Federal | State County Municipal Private | Total
Occurrences 16* 3* 0 0 7* 24
Acres 16 2.5 0 0 11 29.5
Hectares 6.5 1 0 0 45 12
Percentage 54 9 0 0 37 100

* Populations overlap with multiple land ownerships.

2. Population Status

Lomatium cookii in the Rogue Valley is known from 13 occurrences, of
which 6 are extant, 6 are unknown in current status, and 1 is extirpated.
Population census results at the Agate Desert Preserve between 1997 and 2007
indicate a fluctuating but gradual decline in Lomatium cookii numbers, ranging
from a high of 5,000 in 1997 to a low of 1,800 in 2002 (M. Morison, pers. comm.
2012). The most recent L. cookii census, in 2011, estimated only 1,710 plants.
Surveys at an Oregon Department of Transportation Special Management Area
along Highway 140 have found fluctuating populations: 200 plants observed in
1992, decreasing to 26 plants in 2000 and 60 plants in 2004, and most recently
increasing to 160 plants in 2009 (D. Sharp, pers. comm. 2009, 2010, 2012). On
private land in central White City, a population numbering 2,000 individuals was
documented in 1992 but was partially extirpated due to development (Oregon
Natural Heritage Information Center 2008). Several populations on the Hall Tract
of the Denman Wildlife Area decreased in size from an original estimate of 700 to
1,000 plants in 1992 to an estimate of 500 plants in 2000, but were estimated to
contain 3,000 plants in 2008. During 2001, roughly 500,000 individuals were
observed in a single population of L. cookii on private property in White City
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(Oregon Natural Heritage Information Center 2008). The current estimated
population size at the Rogue Valley International-Medford Airport is
approximately 5,000 plants (U.S. Fish and Wildlife Service 2008).

In the Illinois Valley, Lomatium cookii numbers at Bureau of Land
Management monitoring sites in Rough and Ready Creek and French Flat have
fluctuated due to environmental conditions, but typically fall within a range of
acceptable variation (Kaye 2006; T. Kaye, pers. comm. 2004). At least 5
significant Lomatium cookii populations, respectively numbering approximately
12,000, 92,500, 57,700, 200, and 50 plants, occur in the French Flat area. A
survey along an Oregon Department of Transportation Special Management Area
along Highway 46 in 2005 reported approximately 1,095 plants, which was up
from the 1,035 plants observed in 2003 (K. Cannon, pers. comm. 2005).

3. Habitat Description

Lomatium cookii grows on seasonally wet soils in both the Rogue Valley
and the Illinois Valley. For much of its range in the Rogue Valley, the plant
occurs on upland mounds, at the bottom of vernal pools, and on flanks of vernal
pools in rocky or fine-grained soils. It occurs in either strongly expressed or
weakly expressed vernal pool formations. At one location it grows through
roadside gravel.

In the Rogue Valley, Lomatium cookii occurrences are found in shallow
Agate-Winlo complex soils in sparse prairie vegetation. Common plant
associates include Lupinus bicolor (bicolor lupine), Collinsia sparsiflora, Clarkia
purpurea, Erodium cicutarium, Lomatium utriculatum, Achnatherum lemmonii
(Lemmon’s needle-grass), Poa bulbosa, Brodiaea elegans (elegant brodiaea),
Madia spp. (tarweed), Lasthenia californica, Hemizonia fitchii, and Plagiobothrys

Spp.

In the Illinois Valley, Lomatium cookii occurs on Abegg gravelly loam,
Brockman clay loam, Copsey clay, Cornutt—-Dubakel complex, Dumps, Eightlar
extremely stony clay, Evans loam, Foehlin gravelly loam, Josephine gravelly
loam, Kerby loam, Newberg fine sandy loam, Pearsoll-Rock outcrop complex,
Pollard loam, Riverwash, Speaker—Josephine gravelly loam, Takilma cobbly
loam, or Takilma Variant extremely cobbly loam. The majority of Lomatium
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cookii occurrences in the Illinois Valley are found on Brockman clay loam,
Josephine gravelly loam, and Pollard loam (USDA 2012). At several
occurrences, Lomatium cookii emerges from roadside gravel and mine tailings (K.
Cannon, pers. comm. 2004; T. Kaye, pers. comm. 2004). Brockman clay loam
soils in the French Flat area average 60 to 90 centimeters (24 to 35 inches) in
depth. These seasonally wet soils have the ability to block water permeability
through the soil, similar to the Agate Desert vernal pools, but lack that region’s
distinctive mound and swale topography.

Some soils in the Illinois Valley occupied by Lomatium cookii are
partially derived from serpentine formations that occur on surrounding slopes and
hilltops. Common species in the Illinois Valley associated with Lomatium cookii
include Danthonia californica (California oatgrass), Chlorogalum pomeridianum
(soap plant), Plagiobothrys bracteatus (bracted popcornflower), Hesperochiron
sp. (hesperochiron), Horkelia californica (California horkelia), Calochortus
uniflorus (short-stemmed mariposa lily), and Ceanothus cuneatus. Two plants
that may occasionally occur with L. cookii in the Illinois Valley are Packera
hesparia (western ragwort) and Microseris howellii (Howell’s microseris). Both
species were recently removed from an Oregon species of concern list. New
information indicates that these plant populations are stable and are not
significantly threatened.

4. Life History

Lomatium cookii is an herbaceous perennial with a thickened taproot
reaching up to 30 centimeters. The plant flowers from late March to May and is
pollinated entirely by insects. The first umbels (grouping of flowers) produced
are on shorter pedicels (umbel stalks) and composed entirely of male flowers.
The second umbels produced are a combination of both male and female flowers
that extend beyond the withering male umbel. Third and fourth flower sets will
alternate between predominantly male and female umbels. This flowering
strategy promotes plant-to-plant intercrossing by visiting insects and hinders self-
crossing.

Lomatium cookii produces abundant viable seeds that will often drop

within close proximity to the parent plant. A single large adult plant has
occasionally been found with up to 100 seedlings growing within 30 centimeters
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(12 inches) of its leaf base (M. Morison, pers. comm. 2004). As seeds are
buoyant, a probable mode of seed dispersion is via surface water flow. Other
possible modes of dispersal are through gopher and mole subsurface excavations,
ingestion by birds, insects, and small mammals, and human-associated
transportation of seeds via muddy shoes, tires, and farm equipment. A long-term
L. cookii transition study conducted on Bureau of Land Management administered
lands indicated that populations experience substantial dynamics with high rates
of seedling mortality (Kaye and Cramer 2005).

Lomatium cookii appears to tolerate disturbance to some degree. L. cookii
populations may decline when fire or grazing are excluded. At French Flat, the
populations that have more competition from grasses and encroaching native
shrubs have reduced germination trends. At The Nature Conservancy’s Agate
Desert Preserve, the L. cookii population is in long-term decline, possibly due to
lack of seasonal grazing and the accumulation of thatch (Borgias 2004; K.
Perchemlides, pers. comm. 2012). At the Rogue Valley International-Medford
Airport, L. cookii responds very well to regular spring mowing, historic grazing,
and mulching (S. Wille, pers. comm. 2002). Although plants at the airport grow
to a short height, they appear to exhibit high fecundity and grow in dense clusters.

Lomatium cookii is closely related to the endangered L. bradshawii
(Bradshaw’s lomatium) of the Willamette Valley in central Oregon. Because
these species share many life history parameters and needs, population models are
likely to perform similarly for both. A demographic model of L. bradshawii
based on field calculated data suggested that 2,000 flowering plants associated in
a native plant community, which is managed with prescribed burning, would have
a greater than 90 percent probability of survival for 100 years (U.S. Fish and
Wildlife Service 1993a).

Fire has played a significant historical role in the shaping of Klamath
Mountain grassland habitats. It is likely that fire plays a role in the maintenance of
Lomatium cookii habitat. Such woody early successional shrubs as Ceanothus
cuneatus, Arctostaphylos spp. (manzanita), and the exotic Cytisus spp. (broom)
compete for space and sunlight with Lomatium cookii in the Illinois Valley.
Eventually these shrubs will completely shade out populations of L. cookii and
effectively fragment habitat or displace the plant entirely. The historical fire
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cycle had most likely prevented such shrubs from colonizing the majority of the
species’ habitat in the past.

a) Long-term monitoring.

The Medford Bureau of Land Management has funded long-term
demographic monitoring for three populations of Lomatium cookii in the Illinois
Valley. Ten to 14 years of monitoring life-stage data were analyzed using
transitional matrices. At each population (French Flat, Rough and Ready, and
Indian Hill), plots were established. All individual L. cookii plants were mapped
to their approximate location, given unique numbers, and assigned to one of six
categories: seedling, vegetative with one or two leaves, vegetative with three or
more leaves, reproductive with one umbel, reproductive with two umbels, and
reproductive with three or more umbels. Where data were lacking, an average of
transition probabilities were used from the years when these data were available.
Based on multiple model iterations, the study concluded that the risk of a 50
percent decline at one sub-population over a 20-year period was 98.3 percent,
with a 0.46 percent chance of 99 percent decline (Kaye and Cramer 2005). The
specific stochastic factors that accounted for the reduced viability at the
population were precipitation and vole herbivory. The other two L. cookii
populations that have been monitored appear to be mostly stable or increasing.

The Nature Conservancy has monitored demographics of the Lomatium
cookii population at the Agate Desert Preserve since 1993 using permanent plots.
During these 19 years, elimination of grazing, burning, native plant seeding, and
weed eradication has been employed to restore vernal pool-mounded prairie
habitat. Unfortunately, Lomatium cookii has not shown long-term increases in
plant numbers or density. In fact, for the last 19 years, the population has
experienced periodic surges after prescribed burns, but overall, seems to be
steadily declining (K. Perchemlides, pers. comm. 2012). The exact reason for the
decline is not completely understood, but is partly owed to competing vegetation,
abundance of thatch left by non-native annual grass, and perhaps lack of
disturbance (K. Perchemlides, pers. comm. 2012). The Nature Conservancy will
be utilizing periodic mowing and perhaps re-institute grazing to help bolster the
Lomatium cookii population at the preserve.
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5. Reasons for Decline and Threats to Survival

Specific threats to Lomatium cookii are off-road vehicle use, mining, road
construction, logging in surrounding forests, inappropriate livestock grazing
regimes, animal herbivory, woody plant encroachment due to fire exclusion,
invasion of nonnative annual grasses and herbs, herbicide spraying, and mining
for gold in surrounding hills (U.S. Fish and Wildlife Service 2002a). When
driven in moist areas, off-road vehicle tires create large ruts and can fracture the
clay hardpan layer, which allows water to drain and affects plant survival. Itis
estimated that off-road vehicle use had caused the drainage of 6 hectares (15
acres) at French Flat in 2000 (U.S. Fish and Wildlife Service 2002a) and by 2004
had drained an additional 4 hectares (10 acres) (M. Mousseaux, pers. comm.
2004). Threats are described in more detail below in section Il of this recovery
plan.

6. Conservation Efforts

a) Education and Outreach.

Efforts in the Illinois Valley community to prevent or reduce impacts to
native habitat in the surrounding forests, seasonal wet meadows, and serpentine
plant communities has recently become intensified and expanded by a multi-
group effort. Off-road vehicle shop owners, off-road vehicle club members, U.S.
Forest Service staff, local schools and educational institutions, local law
enforcement, lumber mill staff, and concerned members of the community have
formed a group called the Illinois Round Table and are developing a
communication network in the community to discuss and solve local problems.
One potential problem facing the group is the loss of native plant habitat (i.e.,
populations of Lomatium cookii) and the introduction of noxious weeds that can
result from unrestricted off-road vehicle use in forests and meadows. The Round
Table is working to proactively stop damages caused by off-road vehicles to
natural plant communities in the area. This includes speaking at public schools,
engaging in outreach to off-road vehicle clubs and shop owners, and reporting
license plates of vehicles to prevent unrestricted and illegal off-road vehicle use in
some of these botanically rich wet meadows (C. Shohet, pers. comm. 2004).
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b) Conservation.

Where Lomatium cookii occurs on public lands, it receives some form of
protection (Table 11-5). The Bureau of Land Management protects 16 populations
of Lomatium cookii in the Illinois Valley by restricting off-road vehicle access,
maintaining a long-term population inventory program, and monitoring existing
populations (Tables 11-4 and 11-5). Additionally, the U.S. Fish and Wildlife
Service signed a Conservation Agreement with the Bureau of Land Management
in January 2003. The Conservation Agreement further enables protection of the
species on Federal lands by cooperatively spending on fencing and staff time for
monitoring and other technical assistance (Bureau of Land Management and U.S.
Fish and Wildlife Service 2003). Although some trespass and damage problems
still exist, the agencies are working cooperatively to address these issues.

The Oregon Department of Transportation maintains Lomatium cookii
populations in both Jackson and Josephine Counties within three roadside Special
Management Areas by limiting destructive maintenance activities during the
growing season, restricting herbicide use, and performing restorative practices
that benefit the plants (K. Cannon, pers. comm. 2002). The Oregon Department
of Parks and Recreation is planning to enhance vegetation conditions near a L.
cookii population at the Illinois State Park (N. Bacheller, pers. comm. 2007).

The Lomatium cookii population that occurs on Jackson County land at the
Rogue Valley International-Medford Airport appears to be in good condition.
Seasonal mowing of the airport fields during dry weather, when grasses reach 32
centimeters (14 inches) tall and protection from vehicular disturbance has
benefitted L. cookii. At the property, the plants appear prolific, relatively densely
spaced, and exhibit a high degree of germination (S. Wille, pers. comm. 2003; R.
Russell, pers. comm. 2004). Although more detailed studies need to be conducted
at the airport property to determine population trends and the long-term health of
the population, the current management of the population appears to be
successful.
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Table 11-5.  Habitat acreage by critical habitat unit and ownership,
providing habitat protection for Lomatium cookii.
Land Parcel Critical Ownership Acres Of
Habitat Unit Critical Habitat
Number”
Highway 140 RV6 Oregon Department of 20
SMA Transportation
Agate Desert RV6 The Nature Conservancy 53
Preserve
Denman Wildlife RV6 Oregon Department of Fish 283
Area’ & Wildlife
Jackson County RV6 Jackson County Sports Park 10
Sports Park
Whetstone Preserve RV8 The Nature Conservancy 144
ODOT RV8 Oregon Department of 80
Conservation Bank Transportation
City of Medford RV6 City of Medford 3
Bear Creek Valley RV8 City of Medford 5
Sanitary Authority
Anderson Creek V1 Bureau of Land
37
Management
Reeves Creek V3 Bureau of Land 277
North Management
Reeves Creek V4 Bureau of Land 143
Middle Management
Reeves Creek V5 Bureau of Land 387
South Management/State
Laurel Road V6 State 4
llinois River Forks V7 Bureau of Land
94
Park Management
Woodcock V8 Bureau of Land 86
Mountain Management
Riverwash V9 Bureau of Land
Management/State 12
French Flat North V10 Bureau of Land 24
Management
Rough and Ready V11 Bureau of Land 216
Creek Management
French Flat Middle V12 Bureau of Land
584
Management
Indian Hill V13 Bureau of Land
46
Management
Total 2,504

2 This Area is composed of the Military Slough Tract (1,178 acres) and the Hall Tract (620

acres). A 12-acre wetland mitigation site is also located within the Military Slough Tract for

impacts associated with the filling of 3 acres of wetlands at the Medford Airport. A 19-acre

wetland mitigation site is also proposed for the Hall tract, with implementation scheduled for

summer of 2009.

* See also critical habitat maps as designated in USFWS (2010). RV indicates critical habitat
units within Rogue Valley; 1V indicates those within Illinois Valley.
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The Nature Conservancy has managed two populations of Lomatium
cookii at two preserves for over 20 years. Although the two populations are
protected from development and grazing was eliminated from the preserves, the
populations are not very large or robust. Noxious weeds have been greatly
reduced from both preserves and prescribed burning has been conducted, but the
L. cookii population has not responded well. Mowing, grazing, and reintroduction
are now being utilized to maintain or restore vernal pool-mounded prairie habitat
at the Agate Desert and the Whetstone Savanna preserves in an attempt to bring
the populations back to their former robust size (M. Morison, pers. comm. 2011).

Seeds from three Lomatium cookii populations in the Rogue Valley and
two locations in Josephine County (French Flat) are stored at the Rae Selling
Berry Seed Bank in Portland, Oregon (E. Guerrant, pers. comm. 2005). In 2006,
the U.S. Fish and Wildlife Service funded the Oregon Department of Agriculture
to develop detailed propagation and reintroduction protocols for the species.

Also as previously mentioned, the 5-year 2011 programmatic consultation,
will provide facilitated conservation benefit to Lomatium cookii in Jackson
County’s Rogue Valley (U.S. Fish and Wildlife Service 2011a).

C. VERNAL POOL FAIRY SHRIMP

(This section is, in part, adapted from the Recovery Plan for Vernal Pool Ecosystems of California and
Southern Oregon [U.S. Fish and Wildlife Service 2005a]).

Overview. The vernal pool fairy shrimp is included in this recovery plan
because it is sympatric with several populations of the two listed plants in the
Rogue Valley. For more information regarding vernal pool fairy shrimp please
refer to the Recovery Plan for Vernal Pool Ecosystems of California and Southern
Oregon (U.S. Fish and Wildlife Service 2005a).

The vernal pool fairy shrimp (Order Anostraca) ranges from 11 to 25
millimeters (0.4 to 1.0 inch) in length (Eng et al. 1990) (Figure 11-6). Vernal pool
fairy shrimp is distinguished from other fairy shrimp by the shape of a small
mound-like feature located at the base of the male’s antennae, called the pulvillus.
The vernal pool fairy shrimp can also be identified by the shape of a bulge on the
distal, or more distant, end of the antennae. Vernal pool fairy shrimp have paired
dorsolateral thoracic protuberances on the third thoracic segment that are lacking
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Figure 11-6. Vernal Pool Fairy Shrimp (male).
(Photo courtesy of Oregon Department of Fish and Wildlife)

in the midvalley fairy shrimp (Branchinecta mesovallensis) (Belk and Fugate
2000). The Oregon fairy shrimp (Eubranchipus oregoni) is common throughout
Oregon and in the Agate Desert of the Rogue Valley and is distinguished from the
vernal pool fairy shrimp by a shorter secondary antenna (looking through hand
lens or dissecting scope), reddish-orange eyes, a shorter midsection, and reddish-
orange coloration in the tail (K. Perchemlides, pers. comm. 2011).

The vernal pool fairy shrimp (Branchinecta lynchi) was first described by
Eng, Belk, and Eriksen (Eng et al. 1990). The type specimen was collected in
1982 at Souza Ranch, Contra Costa County, California.

The vernal pool fairy shrimp was federally listed as threatened in
California on September 19, 1994 (U.S. Fish and Wildlife Service 1994), and was
discovered in Oregon in 1998. In 2003, critical habitat was designated for vernal
pool fairy shrimp and several other vernal pool species (U.S. Fish and Wildlife
Service 2003). The primary constituent elements for vernal pool fairy shrimp
critical habitat include the vernal pools, the surrounding uplands, shelter, and food
sources. Enhancement and protection of these critical elements will significantly
aid in the species recovery.

Recovery priority. The vernal pool fairy shrimp has a recovery priority
number of 2C, based upon a high degree of threat, a high potential for recovery,
and a taxonomic classification as a species (Appendix C, U.S. Fish and Wildlife
Service 1983). The “C” indicates the potential for conflict between the species
and construction, development, or other economic activities.
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1. Population Status

a) Historical Distribution.

Vernal pool fairy shrimp were identified relatively recently and there is
little information on the historical range of the species. However, the vernal pool
fairy shrimp is currently known to occur in a wide range of vernal pool habitats in
the southern and Central Valley areas of California and in vernal pool habitats
within the Agate Desert area of Jackson County, Oregon. The vegetation and
land use are similar to those of northern California’s inland valleys (Pater et al.
1998).

The historical and current distribution of vernal pool fairy shrimp in the
Rogue Valley can only be inferred from the loss of vernal pool habitat. Habitat
loss estimates by the Oregon Natural Heritage Program (1997) suggest that the
range of vernal pool fairy shrimp in Oregon has most likely declined by 75
percent from its historical extent. However, because the presence of vernal pool
fairy shrimp was first documented in 1998, it is possible that additional locations
for the species will be found in Oregon in the future.

b) Current Distribution.

Vernal pool fairy shrimp are currently found in 27 counties across the
Central Valley and Coast Ranges of California, and in Jackson County in southern
Oregon (Figure 11-7). The species occupies a variety of vernal pool habitats and
occurs in 12 of the 17 vernal pool regions identified in California. Although the
vernal pool fairy shrimp is distributed more widely than most other fairy shrimp
species, it is generally uncommon throughout its range and rarely abundant where
it does occur (Eng et al. 1990, Eriksen and Belk 1999). In California, Helm
(1998) found vernal pool fairy shrimp in only 16 percent of pools sampled across
27 counties, and Sugnet (1993) found this species in only 5 percent of 3,092
locations sampled. In Oregon, surveys conducted by The Nature Conservancy
have shown a variable range in occurrence, with vernal pool fairy shrimp
occurring in 50 percent of the pools sampled at the Agate Desert Preserve and 8
percent of the pools sampled at the Denman Wildlife Management Area.

The Agate Desert and nearby Table Rocks area of Jackson County, Oregon,
comprises the northern extent of the range of the vernal pool fairy shrimp (Figure
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I1-7). In the Recovery Plan for Vernal Pool Ecosystems of California and
Southern Oregon, Oregon’s vernal pool fairy shrimp area in the Rogue Valley
was denoted as the Klamath Mountains Vernal Pool Region (U.S. Fish and
Wildlife Service 2005a). In Oregon, vernal pool fairy shrimp are known from the
vernal pools within the Agate-Winlo soils of the Agate Desert landform and the
Randcore-Shoat soils underlain by lava bedrock on top of Upper and Lower Table
Rock (Helm and Fields 1998). In California, the vernal pool fairy shrimp occurs
in the Northwestern Sacramento Valley, Northeastern Sacramento Valley,
Southeastern Sacramento Valley, Solano-Colusa, San Joaquin Valley, Southern
Sierra Foothills, Livermore, Central Coast, Santa Rosa, Carrizo, Santa Barbara,
and Western Riverside Vernal Pool Regions (see U.S. Fish and Wildlife Service
[2005a] for details).

2. Habitat Description

Vernal pool fairy shrimp exist only in vernal pools or vernal pool-like
habitats. Individuals have never been found in riverine, marine, or other
permanent bodies of water. Vernal pool habitats form in depressions above an
impervious soil layer or duripan. Due to local topography and geology, the
depressions are part of an undulating landscape, where soil mounds are
interspersed with basins, swales, and drainages. Water movement within
complexes allows vernal pool fairy shrimp to move between individual pools.
These movement patterns, as well as genetic evidence, indicate that vernal pool
fairy shrimp populations exist within and are defined by entire vernal pool
complexes, rather than individual vernal pools (Simovich et al. 1992, King et al.
1996).

The vernal pool fairy shrimp occupies a variety of different vernal pool
habitats, from small, clear, sandstone rock pools to large, turbid, alkaline,
grassland valley floor pools (Eng et al. 1990, Helm 1998). Although the vernal
pool fairy shrimp has been collected from large vernal pools, including one
exceeding 10 hectares (25 acres) in area (Eriksen and Belk 1999), it tends to occur
in smaller pools (Platenkamp 1998), and is most frequently found in pools
measuring less than 0.02 hectare (0.05 acre) in area (Gallagher 1996, Helm 1998).
The vernal pool fairy shrimp occurs at elevations from 10 meters (33 feet) to
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Figure 11-7.

Distribution of vernal pool fairy shrimp (Branchinecta lynchi).

(Reproduced from the Recovery Plan for Vernal Pool Ecosystems of California and
Southern Oregon [U.S. Fish and Wildlife Service 2005a]).
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1,220 meters (4,003 feet) (Eng et al. 1990), although two sites in the Los Padres
National Forest have been found to contain the species at an elevation of 1,700
meters (5,600 feet). The vernal pool fairy shrimp has been collected at water
temperatures as low as 4.5 degrees Celsius (40 degrees Fahrenheit), however, the
species has not been found in water temperatures above about 23 degrees Celsius
(73 degrees Fahrenheit) (Helm 1998, Eriksen and Belk 1999). The species is
typically found in pools with low to moderate amounts of salinity or total
dissolved solids (Collie and Lathrop 1976, Keeley 1984, Syrdahl 1993).

Vernal pools are mostly rain fed, resulting in low nutrient levels and
dramatic daily fluctuations in pH, dissolved oxygen, and carbon dioxide (Keeley
and Zedler 1998). Although there are many observations of the environmental
conditions where vernal pool fairy shrimp have been found, there have been no
experimental studies investigating the specific habitat requirements of this
species. Platenkamp (1998) found no significant differences in vernal pool fairy
shrimp distribution between four different geomorphic surfaces studied at Beale
Air Force Base.

In Oregon, the vernal pool fairy shrimp is found on two distinct vernal
pool habitats (Helm and Fields 1998). The species occurs on alluvial fan terraces
associated with Agate-Winlo soils on the Agate Desert, and in the Table Rocks
area on Randcore-Shoat soils underlain by lava bedrock.

3. Community Associations

In California, the vernal pool fairy shrimp occupies the same vernal pool
habitats as many of the plant species addressed in the Recovery Plan for Vernal
Pool Ecosystems of California and Southern Oregon (U.S. Fish and Wildlife
Service 2005a). In Oregon, the vernal pool fairy shrimp is found in the same
vernal pool habitats as Limnanthes pumila ssp. grandiflora and Lomatium cookii.
However, vernal pool fairy shrimp do not occur in the wet meadow habitat of the
Illinois Valley in Josephine County.

The vernal pool fairy shrimp has rarely been collected from the same
pools as other fairy shrimp species (Eng et al. 1990, Maeda-Martinez et al. 1997,
Eriksen and Belk 1999). When the species do coexist, the vernal pool fairy
shrimp are often less abundant than other fairy shrimp species (Eng et al. 1990,
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Gallagher 1996, Eriksen and Belk 1999). Given the apparently wide distribution
of this species and its tolerance for a wide range of conditions, it is possible that
the absence of the vernal pool fairy shrimp in certain habitats is explained by
competitive exclusion by other fairy shrimp (Helm 1998, Eriksen and Belk 1999).
Vernal pool tadpole shrimp (Lepidurus packardi), are predators of vernal pool
fairy shrimp, whereas vernal pool fairy shrimp feed on algae, bacteria, protozoa,
rotifers, and bits of detritus.

Vernal pool fairy shrimp are also a key prey item for waterfowl, such as
ducks (Proctor and Malone 1965, Krapu 1974, Swanson 1974). In turn,
waterfowl and other migratory birds are important dispersal agents for this and
other vernal pool species.

4. Life History

Vernal pool fairy shrimp are uniquely adapted to the environmental
conditions of their ephemeral habitats. One adaptation is the ability of the vernal
pool fairy shrimp eggs, or cysts, to remain dormant in the soil when their vernal
pool habitats are dry. Another important adaptation is that the vernal pool fairy
shrimp has a relatively short life span, allowing it to hatch, mature to adulthood,
and reproduce during the short time period when vernal pools contain water. The
vernal pool fairy shrimp can reach sexual maturity in as few as 18 days at optimal
conditions of 20 degrees Celsius (68 degrees Fahrenheit), and can complete its
life cycle in as little as 9 weeks (Gallagher 1996, Helm 1998). However,
maturation and reproduction rates of vernal pool crustaceans are controlled by
water temperature and can vary greatly (Eriksen and Brown 1980, Helm 1998).
Helm (1998) observed that vernal pool fairy shrimp did not reach maturity until
41 days at water temperatures of 15 degrees Celsius (59 degrees Fahrenheit) and
observed six separate hatches of vernal pool fairy shrimp in a single pool within a
single wet season.

Gallagher (1996) observed three separate hatches of vernal pool fairy
shrimp in vernal pools in Butte County, California. Helm (1998) found the mean
life span of the vernal pool fairy shrimp was significantly shorter than the
California fairy shrimp (Linderiella occidentalis), but not significantly different
from mid-valley (Branchinecta mesovallensis), longhorn (B. longiantenna), or
Conservancy fairy shrimp (B. conservatio) observed under the same conditions.
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In larger pools that hold water for longer durations, vernal pool fairy shrimp are
capable of hatching multiple times if water temperatures drop below 10 degrees
Celsius (50 degrees Fahrenheit), a necessary environmental cue for vernal pool
fairy shrimp cyst hatching (Gallagher 1996, Helm 1998). Helm (1998) observed
vernal pool fairy shrimp living for as long as 147 days.

5. Reasons for Decline and Threats to Survival

In Oregon, vernal pool fairy shrimp occurring on the Agate Desert are
threatened by commercial and industrial development, agricultural conversion,
and utility projects (Oregon Natural Heritage Program 1997, U.S. Fish and
Wildlife Service 2002a). Over 40 percent of the vernal pool habitats remaining in
Oregon have been degraded (Oregon Natural Heritage Program 1999).

Although habitat loss is the principal danger to vernal pool fairy shrimp,
water supply conditions can be a disturbance factor that may affect a substantial
portion of the populations. Introduction of water during summer can disrupt the
life cycles of vernal pool crustaceans by subjecting them to greater levels of
predation by animals such as bullfrogs and predatory fish that require more
permanent sources of water.

Vernal pool crustaceans are very sensitive to the water chemistry of their
habitats. Pools where fairy shrimp have been found have low total dissolved
solids, low conductivity, low alkalinity, and low chloride concentrations (U.S.
Fish and Wildlife Service 1994).

Contamination of vernal pools from adjacent areas may injure or kill
vernal pool crustaceans. Certain pesticides are registered by the Environmental
Protection Agency for use on rangelands and these may be sprayed directly on
vernal pools. Mosquito abatement activities in the Rogue Valley mainly occur
during the summer months, but do not include application of pesticides to vernal
pools. The primary tools used by Jackson County Vector Control District to
control mosquitos in Jackson County are a non-pesticidal, biodegradable
surfactant, mosquito fish application, and a bacterial (Bacillus thuringiensis
israelensis) product, that specifically targets mosquitos and black flies. The
surfactant product produces a surface sheen to prevent mosquito larvae from
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accessing the surface, degrades within a couple of hours, and contains no
chemicals that harm invertebrates (Eugene Papineau, pers. comm. 2012).

Some fertilizer and pesticide compounds do not degrade in a season,
resulting in long-term accumulation. Fertilizer runoff may lead to eutrophication
of vernal pools, which can kill fairy shrimp by reducing the concentration of
dissolved oxygen. Fairy shrimp breathe through lobes similar to gills. Fairy
shrimp living in pools with a high amount of siltation may suffocate (U.S. Fish
and Wildlife Service 1994, 2003).

The timing, frequency, and length of inundation of the vernal pool habitat
are critical to survival of vernal pool fairy shrimp. Any substantial hydrologic
change in these factors adversely affects this species (U.S. Fish and Wildlife
Service 1994). Diversion (or blockage) of surface runoff feeding the pools can
result in premature dry-down before the life cycle of these animals is completed.
Supplemental water from outside the natural watershed into vernal pools can
change the habitat into a marsh-dominated or a permanent aquatic community that
is unsuitable for the vernal pool fairy shrimp.

Physical barriers such as roads and canals fragment vernal pools and can
isolate a fairy shrimp population from a portion of its aquatic habitat. Surface
runoff is altered by disturbance from trenching and other activities that change
amounts, patterns, and direction of surface runoff to ephemeral drainages.

Human activities, such as urban development and conversion of land to
agricultural use, eliminated much of the original vernal pool habitat and threaten
remaining habitat (U.S. Fish and Wildlife Service 1994, Belk 1998). Vernal pool
habitats that are protected on the Agate Desert by The Nature Conservancy are
threatened by the indirect effects of adjacent land use, including alteration of
hydrology (David Evans and Associates 2001).

Some of the vernal pool fairy shrimp populations in the Table Rocks area,
managed by the Bureau of Land Management, are also threatened by recreation
activities. Because the portion of Table Rocks managed by the Bureau of Land
Management is designated as an Area of Critical Environmental Concern, the
pools are in an area that is not available for resource extraction and closed to off-
road vehicle use. The current population trend for vernal pool fairy shrimp on
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Bureau of Land Management land is believed to be stable. Portions of the Upper
and Lower Table Rock summits have been owned by The Nature Conservancy
but are currently being donated to the Bureau of Land Management. The area is
open to mineral entry; however no claims are currently active. In addition, no
grazing leases are active within the areas. There is a single access road to the
summit of each of the Table Rocks from adjacent private lands, and an old
airplane landing strip is present on Lower Table Rock. The tops of the Table
Rocks are closed to motorized vehicles, including aircraft. Threats to the vernal
pools on the Table Rocks are primarily a result of recreation use: human
trampling in the wet areas near pools and potential change in subsurface or
surface flow runoff patterns due to trail construction and/or improvement. The
Bureau of Land Management conducted preliminary vernal pool surveys of Upper
and Lower Table Rock in 2005. A formal management plan has been in
development and is slated for completion in 2012 (M. Wineteer, pers. comm.
2012).

6. Conservation Efforts

Conservation efforts for the vernal pool fairy shrimp are divided into the
following five broad categories: regulatory and legal protections, education and
outreach, research, conservation planning and habitat protection, and species
specific management and monitoring. A brief description of each type of
conservation action is provided below.

a) Education and Outreach.

Vernal pool regional working groups will be important for tracking the
progress of recovery efforts, including monitoring the status of occurrences of this
species, particularly on private lands that are not currently monitored. The
Service is currently working on organizing a recovery implementation team and
multiple working groups for the vernal pool fairy shrimp throughout its range
(U.S. Fish and Wildlife Service 2007a). The diverse composition of these groups
will enable communication to a broader public of interested parties in vernal pool
conservation. In Oregon, stakeholders meet periodically, facilitated by the Rogue
Valley Council of Governments, to discuss vernal pool related issues for vernal
pool fairy shrimp and other species within the Agate Desert.
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b) Conservation.

The vernal pool fairy shrimp is protected as a threatened species under the
Endangered Species Act. The International Union for the Conservation of Nature
and Natural Resources listed the vernal pool fairy shrimp as vulnerable in the
2007 Red List of Threatened Species (http://www.redlist.org/).

Created by The Nature Conservancy in 1974, the Oregon Natural Heritage
Program (now the Oregon Biodiversity Information Center) was incorporated into
the State of Oregon in 1979 with the passage of the Natural Heritage Act (ORS
273.563-273.591). The program was managed cooperatively, first by the Nature
Conservancy and then by Oregon State University, for the Oregon Department of
State Lands. With the passage of the Natural Heritage Act and the Oregon
Endangered Species Act of 1987, the Oregon Natural Heritage Advisory Council
of the Department of State Lands became the State agency responsible for rare
and endangered invertebrates in Oregon. The Oregon Biodiversity Information
Center provides staff to manage this program, and as such, the U.S. Fish and
Wildlife Service has granted the program limited authority to administer and
manage a program for federally threatened and endangered invertebrate species,
as provided under section 6 of the Endangered Species Act (Oregon Biodiversity
Information Center 2012). The Oregon Natural Heritage Advisory Council and
Biodiversity Information Center have three objectives for the rare and endangered
invertebrate program:

1) To gather as much information as possible on those invertebrates
currently considered rare, threatened or endangered in order to enable
managers to protect critical habitat or populations;

2) To promote inventory and taxonomic work on undescribed or poorly
known species that may face significant threats; and

3) Toassist in the U.S. Fish and Wildlife Service recovery efforts for the
three invertebrates already protected under the Endangered Species Act.
This includes coordination, inventory, management, and research projects
for the Oregon silverspot butterfly (Speyeria zerene hippolyta), the Fender’s
blue butterfly (Icaricia icarioides fenderi), and the vernal pool fairy shrimp.
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c) Research.

Vernal pool habitats have been the focus of much research, and scientific
interest in this unique habitat type has continued to grow (U.S. Fish and Wildlife
Service 2005a). Research programs that would be valuable for recovery of
vernal pool fairy shrimp include study of genetics, dispersal mechanisms,
environmental tolerances, preserve design, and habitat management methods.

d) Conservation Planning and Habitat Protection.

The Service published the Final Recovery Plan for Vernal Pool
Ecosystems of California and Southern Oregon in 2005 (U.S. Fish and Wildlife
Service 2005a). The recovery plan set out specific goals, objectives, and tasks to
direct recovery efforts for vernal pool fairy shrimp. The Jackson County vernal
pool area, known as the Klamath Mountains Vernal Pool Region, was divided into
three core areas (Agate Desert, White City, and Table Rocks) (U.S. Fish and
Wildlife Service 2005a). The priority level of the core areas within this vernal
pool region was classified as Zone 2 because vernal pool fairy shrimp are
relatively widely distributed, rather as Zone 1 which indicates core areas occupied
by narrowly endemic listed species. Recovery recommendations within Zone 2
are considered more flexible than Zone 1 and recovery criteria specific to Zone 2
core areas may be modified on a case-by-case basis as information becomes
available.

Throughout the species’ range in Oregon, approximately 944 hectares
(2,333 acres) of vernal pool habitats, including mitigation banks, and sites in
government and land trust ownership, have been specifically set aside for the
vernal pool fairy shrimp as terms and conditions of U.S. Fish and Wildlife
Biological Opinions (Table 11-6). These acres represent important building blocks
toward recovery of the species.

In May 2009, The Nature Conservancy announced the purchase of 692
hectares (1,710 acres) on and adjacent to Table Rocks. This large acquisition
includes approximately 186 hectares (460 acres) of vernal pool habitat on Upper
and Lower Table Rock. All of this vernal pool habitat was included within
Critical Habitat Unit number 4. This acquisition has resulted in the protection of
the entire area of Critical Habitat Unit number 4 (361 hectares [892 acres]). The
U.S. Fish and Wildlife Service acknowledges The Nature Conservancy as an
entity that primarily protects environmentally sensitive or unique lands and
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Table 11-6.  Amount of vernal pool fairy shrimp habitat receiving
protective measures, by critical habitat unit (CHU) and type of
protective measure.

Unit Acres Protected Type of Protection

CHU 1 200 ¢ 100 acres in a Nature Conservancy conservation
easement

¢ 100 acres in the Wildlands Conservation Bank (No
credits have been sold yet, but area is now
protected)

CHU 2 196 e 34 acres protected as compensatory mitigation
under section 404 of the Clean Water Act

e 154 acres managed by Bureau of Reclamation

¢ 8 acres managed by Oregon Dept. of
Transportation

CHU3 1,005 e 197 acres owned by The Nature Conservancy

e 720 acres managed by Oregon Dept. of Fish and
Wildlife with final management plan

¢ 8 acres protected as compensatory mitigation under
section 404 of the Clean Water Act

¢ 80 acres in an Oregon Dept. of Transporation bank
(Three credits have been utilized to date,
compensating for non-vernal pool impacts outside
the Rogue Valley)”

CHU4 892 e 432 acres managed by Bureau of Land
Management, management plan being
implemented

e 460 acres purchased by The Nature Conservancy.
To be transferred to Bureau of Land Management

Total 2,333
“Net gains are anticipated to increase due to several conservation mitigation banks coming on line
in the near future. Vernal pool losses are anticipated but gains will occur due to the banks.

provides conservation easements on lands which they manage (See Table 11-6).
The Bureau of Land Management is anticipated to receive the Upper and Lower
Table Rock properties from The Nature Conservancy in the near future (M.
Wineteer, pers. comm. 2012).

Vernal pool habitats supporting populations of vernal pool fairy shrimp
have been protected through a variety of other means. In Oregon, vernal pool
fairy shrimp populations are protected on The Nature Conservancy’s Agate Desert
and Whetstone Savanna preserves, containing approximately 80 hectares (197
acres) of vernal pool habitats. Habitat is also protected from development on
property administered by the Bureau of Land Management (129 hectares [320
acres] of vernal pool habitat) and the Bureau of Reclamation (62 hectares [154
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acres] of vernal pool habitat). The Bureau of Land Management is developing a
management plan for Upper and Lower Table Rock (M. Wineteer, pers. comm.
2012).

We are working with the following agencies to conserve vernal pool
habitat:

e the Bureau of Land Management, to implement a management plan to
restore and preserve 175 hectares (432 acres) of Bureau-owned vernal
pool habitat (as well as 186 hectares [460 acres] currently being
transferred from The Nature Conservancy to Bureau ownership) on top of
the Table Rocks;

e the Bureau of Reclamation, to implement a management plan for 62
hectares (154 acres) of vernal pool habitat near Agate Reservoir;

e the Oregon Department of Transportation, to implement a management
plan for a 3-hectare (8-acre) special management area along Highway 140
and a long-term management plan for a 32-hectare (80-acre) conservation
bank adjacent to The Nature Conservancy’s Whetstone Savannah
Preserve; and

e the Oregon Department of Fish and Wildlife, to implement a management
plan for the 291 hectares (720 acres) of vernal pool habitat within the
Denman Wildlife Area.

Also as previously mentioned, the 5-year 2011 programmatic section 7
consultation will provide facilitated conservation benefit to vernal pool fairy
shrimp in the Rogue Valley by providing Endangered Species Act coverage for
parties working on vernal pool related projects and especially projects with the
specific intent to protect, preserve, restore, enhance, or maintain the habitat and
listed species associated with vernal pool habitats (U.S. Fish and Wildlife Service
2011a).

11-41



D. ASSOCIATED SPECIES OF CONSERVATION CONCERN

Several other species of conservation concern (Table I-1) share seasonally
wet habitats occupied by Limnanthes pumila ssp. grandiflora, Lomatium cookii,
and the vernal pool fairy shrimp. Agrostis hendersonii, Limnanthes pumila ssp.
pumila, Plagiobothrys austiniae, and P. greenei are nonlisted species that are of
special conservation interest to the U.S. Fish and Wildlife Service because they
occur within vernal pool habitat in the vicinity of the Agate Desert and have a
global or state elevated imperiled or rarity status (Table I-1). Dumontia
oregonensis is a newly described arthropod species that is of elevated
conservation interest due to its taxonomic distinctness and apparently endemic
occurrence in vernal pools. Limnanthes gracilis ssp. gracilis is a plant species of
concern that co-occurs with Lomatium cookii in the seasonally wet meadows of
the Illinois Valley.

1. Agrostis hendersonii (Henderson’s bentgrass)

This species was previously a Category 2 candidate for Federal listing
(U.S. Fish and Wildlife Service 1993b). The Oregon Biodiversity Information
Center has identified Agrostis hendersonii as a List 1 taxon (threatened with
extinction or presumed extinct throughout its range), and it is considered
extirpated (locally extinct) from Oregon (Oregon Biodiversity Information Center
2010). In California, the taxon has been assigned a Rare Plant Rank of 3.2 (Fairly
threatened in California: 20-80% occurrences threatened / moderate degree and
immediacy of threat, but taxonomically problematic or lacking necessary
information to assign species to one of the other ranks) (California Native Plant
Society 2012).

a) Taxonomy and Description.

Agrostis hendersonii (Agrostis microphylla var. hendersonii) was first
collected in Sam’s Valley near Gold Hill, Jackson County in 1930 (Hitchcock
1930). In 1945, Alan Beetle treated the taxon as a variety of Agrostis microphylla
var. hendersonii (Beetle 1945) due to its similarity to A. microphylla and A.
microphylla var. intermedia. Most recently, Harvey (1993) has treated the taxon
as a full species, Agrostis hendersonii (Harvey 1993).
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Agrostis hendersonii is a small annual grass in the family Poaceae. It is
tufted, forms several slender culms between 6 to 70 centimeters (3 to 40 inches)
tall, and has flat, smooth leaf blades to 4 centimeters (1.6 inches) long. The plant
forms spikelets that are purplish tinged, but become straw-colored with age. A 1-
centimeter (0.4-inch), reddish awn (terminal hair) rises from the middle of the
lemmas (outer flower bracts) (Figure 11-8).

Figure 11-8.  Illustration of Agrostis hendersonii (Henderson’s bentgrass).
Reprinted from Hitchcock (1971).

b) Distribution and Population Status.

Agrostis hendersonii was only collected once in the Sam’s Valley area of
the Agate Desert in 1930, and its former or current distribution within Oregon,
anticipated to be very limited, is unknown. In California, the species has a
relatively broader distribution, being known from vernal pools of California’s
Cascade Range, Sierra Nevada Foothills, and Sacramento and San Joaquin
Valleys in the Central Valley.

11-43



c) Life History and Habitat Description.
Agrostis hendersonii is an annual grass that inhabits damp sites near
vernal pool margins at elevations less than 425 meters (1,400 feet).

d) Reasons for Decline and Threats to Survival.

Threats to Agrostis hendersonii are mainly loss or degradation of habitat
by activities such as grazing, agricultural production, displacement by un-
managed native and non-native vegetation (especially the aggressive non-native
grasses), and loss of hydrology. These threats are likely to have caused its
apparent disappearance in Oregon for the last 80 years. The plant lacks formal
research on the specific habitat requirements for its continued viability.

e) Conservation Efforts.

Agrostis hendersonii does not receive protection from either Federal or
State law. No conservation efforts have yet been initiated for A. hendersonii in
Oregon. Botanical surveys conducted in the Rogue Valley vernal pools should
attempt to re-discover this rare grass in Oregon. Prior to considering re-
introduction of this species to Oregon, a survey for the plant in earnest should be
conducted in the proposed re-introduction areas.

f) Conservation Actions for Rediscovered Plants.

In the event of rediscovery of Agrostis hendersonii in Oregon, both
immediate and long-term actions will be needed. Including these actions in this
recovery plan is intended to increase the potential for participation by both State
and Federal agencies in conservation efforts and for funding to carry out n