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DISCLAIMER

Recovery plans delineate reasonable actions that are believed necessary to recover and/or protect
the species. Plans are prepared by the U.S. Fish and Wildlife Service (Service), sometimes with
the assistance of recovery teams, contractors, State agencies, or others. Recovery plans are
reviewed by the public and subject to additional peer review before they are adopted by the
Service. Objectives will only be attained, and funds expended contingent upon appropriations,
priorities, and other budgetary constraints. Recovery plans do not obligate other parties to
undertake specific tasks and do not necessarily represent the views or the official positions or
approval of any individuals or agencies involved in the plan formulation other than the Service.
They represent the official position of the Service only after they have been signed by the
Assistant Regional Director for Ecological Services, Regional Director, or Director, as approved.
Approved recovery plans are subject to modification as dictated by new findings, changes in
species status, and completion of recovery tasks. By approving this document, the Regional
Director certifies that the information used in its development represents the best scientific and
commercial data available at the time it was written. Copies of all documents reviewed in
development of the plan are available in the administrative record, located at the Service’s
Southeast Regional Office, Atlanta, Georgia.
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Recovery Plan for the Pearl Darter (Percina aurora)

This Recovery Plan describes criteria for determining when the pearl darter should be considered
for removal from the List of Endangered and Threatened Wildlife (50 CFR § 17.11). It also lists
actions necessary to meet those criteria and estimates the time and cost for implementing
recovery actions. Recovery actions are assigned numerical priorities to highlight the relative
contribution they may make toward species recovery (48 FR 43098):

Priority 1 — An action that must be taken to prevent extinction or to prevent the species from
declining irreversibly.

Priority 2 — An action that must be taken to prevent a significant decline in species
population/habitat quality or some other significant negative impact short of extinction.

Priority 3 — All other actions necessary to provide for full recovery of the species.

Brief descriptions of the status of the species, habitat requirements, and limiting factors are
included. A detailed discussion of these and other topics pertinent to the recovery of the pearl
darter can be found in the Species Status Assessment (SSA) and the Recovery Implementation
Strategy (RIS). These supplemental documents are available at
https://ecos.fws.gov/ecp/species/3970. The SSA and RIS are finalized separately from the
Recovery Plan and will be updated as necessary.

Current Species Status

The pearl darter was listed as a Threatened species under the Endangered Species Act (ESA) on
October 20, 2017, along with a 4(d) rule to provide for the conservation of the species (82 FR
43885). It has been assigned a recovery priority number of 8, indicating that the species faces a
moderate degree of threat and has a high recovery potential. The degree of threat is considered
moderate because despite low numbers and a single known population, the branched distribution
of the species within multiple tributaries of the Pascagoula River drainage provides some
measure of redundancy in the face of random events. Barring landscape level catastrophic
events, and with appropriate management, the pearl darter should maintain its current status
within the Pascagoula River drainage, with a potential to increase in numbers in the future in the
unoccupied Pearl River drainage, from which it is considered extirpated. There is a high potential
for successful reintroduction into the Pearl River drainage, which would provide a significant
increase in the redundancy of the species, representation, and resilience as needed for its
recovery and removal from protection under the ESA.

The pearl darter is ranked as State Endangered by the Mississippi Department of Wildlife,
Fisheries, and Parks (MDWFP), with a status of S1, critically imperiled at very high risk of
extirpation in the jurisdiction due to very restricted range, very few populations or occurrences,
very steep declines, severe threats, or other factors. As a Species of Greatest Conservation Need
(SGCN), it is considered a Tier 1 species; that is, a species needing immediate conservation
action and/or research because of extreme rarity, restricted distribution, unknown or decreasing
population trends, specialized habitat needs and/or habitat vulnerability. Some Tier 1 species
may be considered critically imperiled and at risk of extinction/extirpation (Mississippi Museum
of Natural Science 2015).

In Louisiana, the pearl darter is considered extirpated with a status of SH, possibly extirpated
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(known only from historical records but still some potential for rediscovery). There is evidence
that the species or ecosystem may no longer be present in the jurisdiction, but not enough to state
this with certainty. Examples of such evidence include (1) that a species has not been
documented in approximately forty years despite some searching and/or some evidence of
significant habitat loss or degradation; (2) that a species or ecosystem has been searched for
unsuccessfully, but not thoroughly enough to presume that it is no longer present in the
jurisdiction and recognized as a Tier 2 SGCN (Holcomb et al. 2015). This means that it is
considered critically imperiled and at risk of extinction/extirpation because of extreme rarity,
restricted distribution, decreasing population trend/population viability problems, and specialized
habitat needs/habitat vulnerability.

Habitat Requirements and Limiting Factors

The pearl darter! is a small bottom dwelling freshwater fish that reaches a maximum standard
length of 2.5 inches (64 millimeters) (Suttkus et al. 1994). The species is short-lived, with a life
span of one to three years (Clark et al. 2018). The pearl darter historically inhabited the bottom
of stream and river channels of the Pearl River drainage and Pascagoula River drainage (Suttkus
et al. 1994). Microhabitat features needed to complete the life cycle of the species consist of
substrate mixtures of sand, silt, loose clay, gravel, fine particulate organic matter, and coarse
particulate organic matter at the steep ends of sandbars and inside river bends where vegetative
detritus (e.g., decomposing wood and leaves) is deposited (Slack et al. 2005). Likely spawning
habitats have been described as shallow, swift moving riffles with firm, gravel substrates
(Suttkus et al. 1994, Bart and Piller 1997, Bart et al. 2001). Spawning occurs in March to June on
gravel riffles in shallow, swift flowing water (Suttkus et al. 1994, Bart et al. 2001, Daun in /itt.
2021).

Urbanization, pollution, gravel mining, removal of riparian zone vegetation, construction of
reservoirs and low sill dams further downstream all contributed to modifications of the natural
geomorphology and hydrologic regime of the Pearl River since the 1950s (Piller et al. 2004). The
resulting increased sedimentation and degraded water quality are thought to be major
contributing factors to the decline, and ultimately, the extirpation of the pearl darter from the
Pearl River drainage, which reduced the known range by approximately 36 percent (Suttkus et al.
1994, Tipton et al. 2004).

Reduction of the pearl darter to a single surviving population, as well as its rarity, leaves it
vulnerable to persistent threats within the Pascagoula River drainage, including geomorphic
instability, excessive sedimentation, and water quality degradation from point and non-point
sources. It is also vulnerable to random events such as spills and weather events (e.g.,
drought, floods). Pearl darter are not found in impounded waters and are intolerant of lentic
(standing water) habitats that may be formed by gravel mining or other landscape-altering
practices. Climate change is expected to adversely affect the species due to alteration of
hydrologic cycles of headwater reaches, but the extent or magnitude of this threat has not
been quantified.

! The pearl darter is named after its distinctive opalescent cheek coloration rather than its association with
the Pearl River.



Conservation Actions

We elevated the pearl darter as a candidate for listing in 1999. Conservation actions have
included surveys (Bart and Suttkus 1995, Bart and Suttkus 1996, Bart and Piller 1997, Ross
et al. 2000, Bart et al. 2001, Slack et al. 2002, Slack et al. 2005, Schaefer and Mickle 2011,
Kreiser et al. 2012, Clark and Schaefer 2015, Wagner et al. 2017, Clark et al. 2018, Schaefer
et al. 2020, Ellwanger et al. 2021) and genetics studies (Dugo et al. 2008, Kreiser et al.
2012, Schaefer et al. 2020). The MDWFP recently completed a survey in the Pearl River
drainage using traditional surveys, benthic trawling, and environmental DNA sampling
(Wagner et al. 2017); however, no evidence of the species persisting in that system was
found. The University of Southern Mississippi conducted pearl darter surveys in the
Pascagoula River drainage that confirmed its presence within the Pascagoula River, Leaf
River, Chickasawhay River, and larger tributaries, including Okatoma Creek and Black
Creek (Wagner et al. 2017, Clark et al. 2018, Schaefer et al. 2020). A recent assessment of
the genetic diversity of the species showed that pearl darter displayed limited population
genetic structure, where the populations throughout the Pascagoula River drainage were
relatively genetically homogeneous throughout the drainage (Schaefer et al. 2020). The
Service’s Private John Allen National Fish Hatchery has successfully maintained a captive
population of pearl darter for 3 years, and successfully bred and reared the species
(Campbell and Schwarz 2019).

Recovery Strategy

The recovery strategy for the pearl darter is to ensure the long-term viability of the species
through cooperative habitat conservation, reducing threats to the extent that self-sustaining
populations are present throughout the range of the species, conducting research to assess
reproductive biology and ecological needs of the species, increasing public awareness and
engagement, and initiating population reintroduction. Recovery will entail partnerships and
collaboration among various stakeholders; particularly federal partners, state conservation
agencies, non-governmental conservation organizations, and private landowners to protect
habitat integrity and quality of rivers and streams throughout the Pearl River drainage and
the Pascagoula River drainage to reduce existing threats posed by habitat disturbance, range
curtailment, and inadequate regulatory mechanisms. Additionally, recovery will require that
threats have been addressed and/or managed in these watersheds to the extent that the
species will maintain viability into the foreseeable future.

Recovery of the pearl darter is founded upon the ecological principles of resilience,
representation, and redundancy (the “3 Rs”; Wolf et al. 2015). As pearl darter occupy a
narrow geographic range and there are minimal genetic differences between resilience units,
representation necessitates that resilience units throughout the entire range of this species
are priorities for conservation. Therefore, the entirety of the range of the species is important
for its recovery. High redundancy requires that multiple self-sustaining resilience units
should be conserved within several geographic regions where the pearl darter occurs. A
review in the 2021 pearl darter SSA showed that the seven extant resilience units showed
signs of moderate or higher resilience (i.e., high population and habitat scores) and these
self-sustaining resilience units currently only exist in the Pascagoula River drainage.
Reintroduction of pearl darter within the Pearl River drainage, where it is considered
extirpated, is necessary to establish additional, resilient populations of the species in order to
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improve the ecological representation of the species. The presence of resilient populations in
multiple drainages and HUC 8 subbasins throughout both drainages would increase the
redundancy of the species, thereby reducing the species vulnerability to catastrophic events.
Conservation of existing pearl darter populations in the Pascagoula River drainage and
newly introduced populations in the Pearl River drainage will also help to maintain and
improve upon the current representation of the species, improving the ability of the species
to adapt to changing environmental conditions. Any reintroductions in the Pearl River
drainage should follow an approved controlled propagation and reintroduction plan pursuant
to the Service’s Policy Regarding Controlled Propagation of Species Listed Under the
Endangered Species Act (65 FR 56916) and should include post-stocking monitoring to
measure success in terms of population stability and natural recruitment. Additionally, the
genetics of any newly established population should be examined and considered as part of
the success criteria.

Several information gaps related to demographics, life history, food habits, population
genetics, habitat requirements, and threat sensitivity exist and should be addressed by
scientific investigation. In order to track the status of the species, a standardized monitoring
program is needed and should quantify population demographics and provide insight into
habitat needs and conditions for the species. These and other monitoring and research
actions will help to protect populations, guide federal and state coordination and permit
review, and focus conservation and restoration efforts.

Recovery Objective

Pearl darter has a recovery priority number of 8, which indicates the species faces a moderate
degree of threat with a high recovery potential. The goal of this recovery plan is to ensure the
long-term viability of the pearl darter in the wild to the point that it can be removed from the
Federal List of Endangered and Threatened Wildlife (50 CFR 17.11).

Recovery Criteria

The proposed recovery criteria reflect the best available and most recent information on the pearl
darter. These criteria address the five factors described in section 4(a)(1) of the Act and
incorporate the ecological principles of representation, resiliency, and redundancy (Shaffer and
Stein 2000, Wolf et al. 2015). The pearl darter may be considered for delisting when the
following criteria are met:

Criterion 1

Pearl darter occupy at least six HUC 8 subbasins in the Pascagoula River drainage, including the
Chunky-Okatibbee, Upper Chickasawhay, Lower Chickasawhay, Upper Leaf, Lower Leaf, and
Pascagoula, and occupy at least two HUC 8 subbasins in the Pearl River drainage, including the
Middle Pearl-Strong and one other HUC 8 subbasin (Addresses Factors A and E).



Criterion 2

Monitoring demonstrates that these populations are viable as evidenced by stable or increasing
population trends (measured by catch per unit effort and frequency of occurrence), natural
recruitment, and presence of multiple age classes over a 10-year period (approximately three
generations) (Addresses Factors A, D, and E).

Actions Needed

Recovery actions identified in the table below are those that, based on the best available science,
we believe are necessary to accomplish the recovery of the pearl darter. We have included a
priority number and estimated cost to complete each action.

Recovery Action Number | Recovery Action Description Estimated Cost | Priority
Develop and implement a controlled propagation and
reintroduction plan to support potential reintroduction
efforts that includes monitoring of any reintroduced
populations.

$2,424,000 1

Work with partners and stakeholders to develop and
2 implement a pearl darter survey and monitoring $770,000 1
strategy for all subpopulations.

Facilitate and support surveys to identify new

3 . . . . $205,000 2
populations and reintroduction sites.
Conduct and support basic research that enhances

4 knowledge of pearl darter biology and apply the $526,000 )

results toward husbandry, management, and
protection of the species.

Work with stakeholders to prioritize areas in the
5 Pascagoula and Pearl River drainages for habitat $90,000 3
protection, enhancement, and restoration.

Work with regulatory agencies to address water
6 guantity and water quality problems, which could $90,000 3
impede the recovery of pearl darter.

Expand outreach efforts and identify innovative ways
7 to increase public awareness of the need to protect $32,000 3
this species and its habitat.

Total Estimated Cost: $4,137,000

Estimated Cost to Delist

The cost to recover and, ultimately delist the pearl darter is estimated to be $4,137,000. Some
costs are not determinable at this time and therefore the total cost of recovery may be higher than
this estimate.

Date of Delisting

If all actions are fully funded and implemented as outlined, including full cooperation of all
partners needed to achieve recovery, we anticipate that recovery criteria for delisting could be
met by 2052 (30 years).
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