Species Status Assessment
Class:
Family:
Scientific Name:
Common Name:

Bivalvia
Unionidae
Potamilus capax
Fat pocketbook

Species synopsis:
Potamilus capax is thought to have been extirpated in New York State for over a century (Strayer
and Jirka 1997), and has not been found at historical sites during recent surveys (Mahar & Landry
2013).
P. capax is a member of the widely distributed genus Potamilus. P. capax belongs to the subfamily
Ambleminae and the tribe Lampsilini, which includes 17 extant and 6 likely extirpated New York
species of the genera Actinonaias, Epioblasma, Lampsilis, Leptodea, Ligumia, Obovaria, Potamilus,
Ptychobranchus, Toxolasma, Truncilla, and Villosa (Haag 2012; Graf and Cummings 2011).
This species is listed as state and federally endangered and is ranked by The Natural Heritage
Program as historic in New York and as imperiled throughout its range. It is distributed in the
Lower Ohio River system and Mississippi River drainages in Arkansas and Nebraska (Watters et al.
2009), where P. capax abundance is stable, with multiple reproductively viable sites. A current
threat to the species is that populations are sporadic and disjunct, with the entire species only
inhabiting approximately 20 sites (NatureServe 2013).
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I.

Status

a. Current and Legal Protected Status
i.
ii.

Federal

____ Endangered_______________Candidate? ___________

New York

_____Endangered__________________________________________________

b. Natural Heritage Program Rank
i.
ii.

Global

_____G2- Imperiled_______________________________________________

New York

_____SH - Historic_______

Tracked by NYNHP? ______Yes___

Other Rank:
U.S. Endangered Species Act (USESA): LE: Listed endangered (1976)
IUCN Red List Category: Critically endangered
Convention on International Trade in Endangered Species Protection Status (CITES):
Appendix I
American Fisheries Society Status: Endangered (1993)
Status Discussion:
The peripheral range (where P. capax was never common) has greatly diminished with large scale
historic extirpations (loss of >70% of range) and reintroduction efforts have thus far been
unsuccessful, but the core population in the St. Francis River system in Arkansas and lower Wabash
in Indiana are healthy and widely tolerant of habitat conditions, including sedimentation. A large
population was recently discovered in the south Mississippi River in Jefferson County, Mississippi.
Much of the decline of this species occurred historically with current populations more stable
(NatureServe 2013).
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II.

Abundance and Distribution Trends

a. North America
i. Abundance
_____ declining

_____increasing

___X___stable _____unknown

_____increasing

___X___stable _____unknown

ii. Distribution:
_____ declining

Time frame considered: ____________1987 - 2012_________________________________

b. Regional
i. Abundance
_____ declining

_____increasing

_____stable

______unknown

_____increasing

_____stable

_______unknown

ii. Distribution:
_____ declining

Regional Unit Considered:________Northeast_____________________________________
Time Frame Considered: ______________
________________________________________
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c. Adjacent States and Provinces
CONNECTICUT

Not Present ____X____

No data ________

MASSACHUSETTS

Not Present ____X____

No data ________

NEW JERSEY

Not Present ___ X____

No data ________

ONTARIO

Not Present ___X ___

No data ________

PENNSYLVANIA

Not Present ___X_____

No data ________

QUEBEC

Not Present ___X ___

No data ________

VERMONT

Not Present ___X ____

No data _________

d. NEW YORK

X

Not Present

No data ________

i. Abundance
_____ declining

_____increasing

_____stable

______unknown

_____increasing

_____stable

_______unknown

ii. Distribution:
_____ declining

Time frame considered: ____________________________________________________________

Monitoring in New York.
As part of a State Wildlife Grant, NYSDEC Region 8 Fisheries and Wildlife staff is conducting
a baseline survey of tributaries in central and western NY for native freshwater mussels
2009 – 2017.
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Trends Discussion:

Figure 1. Range wide distribution of P. capax in North America (NatureServe 2013).

5

III.

New York Rarity, if known:
Historic
prior to 1970
prior to 1980
prior to 1990

# of Animals

# of Occurrences

% of State

__________
__________
__________

____2_____ _2 of 56 HUC 8 watersheds
__________
__________
__________
__________

Details of historic occurrence:
Strayer & Jirka (1997) report two occurrences of P. capax in New York. One pair of weathered
valves was found in the Niagara River in 1906, and the second pair of weathered valves was found
in Twelvemile Creek, also around the turn of the 20th century.
Current

# of Animals

# of Occurrences

% of State

____0______

____0______

_____0_____

Details of current occurrence:
This species has not been found in New York in over a century (Strayer & Jirka 1997) and has not
been found at historical sites during recent surveys (Mahar and Landry 2013, New York Natural
Heritage Program 2013, The Nature Conservancy 2009, Harman and Lord 2010, White et al. 2011,
NatureServe 2013).

New York’s Contribution to Species North American Range:
% of NA Range in New York

Classification of New York Range

_____ 100 (endemic)

_____ Core

_____ 76-99

__ ___ Peripheral

_____ 51-75

___X__ Disjunct

_____ 26-50

Distance to core population:

__X___ 1-25

______580 miles_______
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IV.

Primary Habitat or Community Type:
Unknown

Habitat or Community Type Trend in New York:
_____ Declining

_____Stable

_____ Increasing

__X__Unknown

Time frame of decline/increase: ________________________________________________________
Habitat Specialist?

______ Yes

___X___ No

Indicator Species?

___X___ Yes

_______ No

Habitat Discussion:
P. capax is found in large, slow moving rivers, often near the bank or in back waters, in mud, sandy
silt, or sand (Strayer and Jirka 1997, McMurray et al. 2012, Watters et al. 2009, Cummings and
Mayer 1992). It has been found to be tolerant of depositional areas that are usually unfavorable to
other mussel species and is in fact, not a lotic species as indicated in the Recovery Plan (USFWS
1989). In fact, ditches and existing bayous, sloughs, and streams in the St. Francis watershed
provide suitable habitat as this species is fairly tolerant to sedimentation (Miller & Payne 2005).
Recent studies have shown that this species is not a habitat specialist (Miller & Payne 2005).

7

V.

New York Species Demographics and Life History
___N/A___ Breeder in New York
__N/A___ Summer Resident
__N/A___ Winter Resident
_____ Anadromous
_____ Non-breeder in New York
_____ Summer Resident
_____ Winter Resident
_____ Catadromous
_____ Migratory only
_____Unknown

Species Demographics and Life History Discussion:
Upstream males release sperm into the water. Females downstream take up the sperm with
incoming water. Fertilization success may be related to population density, with a threshold density
required for any reproductive success to occur. Eggs are fertilized within the female. Like nearly all
North American mussels, this species must parasitize an often specific vertebrate host to complete
its life cycle. It is suspected that some mussel populations are not recruiting because their hosts no
longer occur with them. Once released by the female, glochidia must acquire a suitable host or die,
usually within 24-48 hours. After attaching to a suitable host, glochidia encyst, usually at the fish’s
gills or fins and receive food and dispersal. Once the glochidia metamorphose into juveniles, they
drop from the host. If they land in suitable substrate, they will burrow into the substrate, where
they may remain for several years (Watters et al. 2009).
In the adult form, freshwater mussels are basically sessile; movement is limited to a few meters of
the lake or river bottom. The only time that significant dispersal can take place is during the
parasitic phase. Infected host fishes can transport the larval unionids into new habitats, and can
replenish depleted populations with new individuals. Dispersal is particularly important for genetic
exchange between populations. Dispersal is likely to be a slow process for mussels which use
resident fishes with limited home ranges as their hosts (COSEWIC as cited in NatureServe 2013).
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This species is bradytictic, with gravid females appearing between June and December. Glochidial
transformation has been confirmed only for freshwater drum (Aplodinotus grunniens) (Watters et
al. 2009). Despite its large size this species is short lived with even the largest individuals only
reaching 4 to 5 years old (Watters et al. 2009).

VI.

Threats:

Threats not assessed as live specimens of P.capax have not been observed in more than a century.

Are there regulatory mechanisms that protect the species or its habitat in New York?
_______ No

_____ Unknown

___X___ Yes
New York State Environmental Conservation Law, § 11-0535. 6 NYCRR Part 182: Endangered and
Threatened Species of Fish and Wildlife; Species of Special Concern; Incidental Take Permits
Mussel habitats receive some generic protection under several New York State regulations (NYCRR)
promulgated under the authority of the New York Environmental Conservation Law (ECL),
specifically Part 608 of the NYCRR: Use and Protection of Waters, and Part 617 of the NYCRR: State
Environmental Quality Review (SEQR). Part 608 provides protection of some mussel habitats by
regulating and requiring environmental review of the modification or disturbance of any “protected
stream”, its bed or bank, and removal of sand, gravel or other material from its bed or banks (608.2
Disturbance of Protected Streams). This does not provide adequate protection of mussels and their
habitats as it only protects streams or particular portions of a streams for which there has been
adopted by NYSDEC or any of its predecessors any of the following classifications or standards: AA,
AA(t), A, A(t), B, B(t) C(t), or Streams designated (t)(trout) also include those more specifically
designated (ts)(trout spawning). Mussels habitats may also receive some additional protections as
the construction, repair, breach or removals of dams, and the excavation and placement of fill in
navigable waters are subject to regulation and environmental review under Part 608, 608.3 and
608.5 respectively. Under part 608, projects requiring a permit can be conditioned by NYSDEC to
include best management practices, such as sediment and erosion protections. Through the review
process, these projects can also be modified to reduce impacts in order to meet permit issuance
standards.
Under Part 608, protection of unlisted species of mussels is general and relatively limited. More
importantly, Class C and D waters with mussels do not receive protection under these regulations. A
significant portion of the New York’s mussel resources occur within Class C and D waters. An
additional but not insignificant gap in protection occurs because agricultural activities consisting of
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the crossing and re-crossing of a protected stream by livestock or wheeled farming equipment
normally used for traditional agricultural purposes or of withdrawing irrigation water in a manner
which does not otherwise alter the stream, are exempt from these regulations and environmental
review.
Water quality certifications required by Section 401 of the Federal Water Pollution Control Act,
Title 33 United States Code 1341(see subdivision (c) of this Section)may provide protection for
freshwater mussels and their habitats from some activities that would potentially have adverse
impacts by regulating construction or operation of facilities that may result in any discharge into
navigable waters. Water quality certifcations set water quality-related effluent limitations, water
quality standards, thermal discharge criteria, effluent prohibitions and pretreatment standards for
projects on navigable waters.
The State Environmental Quality Review (SEQR, Part 617 NYCRR) may also protect mussels and
their habitats by requiring the consideration of environmental factors into the existing planning,
review and decision-making processes of state, regional and local government agencies for
activities that require discretionary approval. SEQR requires the preparation of an Environmental
Impact Statement, including an alternatives analysis, for those activities that may result in a
substantial adverse change in ground or surface water quality; a substantial increase in potential
for erosion, flooding, leaching or drainage problems; the removal or destruction of large quantities
of vegetation or fauna; substantial interference with the movement of any resident or migratory fish
or wildlife species; impacts on a significant habitat area; substantial adverse impacts on a
threatened or endangered species of animal or plant, or the habitat of such a species; other
significant adverse impacts to natural resources; or, a substantial change in the use, or intensity of
use, of land including agricultural, open space or recreational resources, or in its capacity to support
existing uses.
New York State has numerous laws and regulations that both directly or indirectly protect waters of
the state (mussel habitats) including regulations governing direct discharges to surface and
groundwater, storm water, agricultural activities, pesticides, flood control, and dams. Without
these regulations, mussels would certainly be in worse shape; however, most of these generic
protections are not adequate in scope or specific enough to mussel threats to protect the mussel
resources of New York State.

Describe knowledge of management/conservation actions that are needed for
recovery/conservation, or to eliminate, minimize, or compensate for the identified threats:
•

Assess the need and opportunity for relocation/reintroduction efforts. Conduct relocation
or reintroduction where adequate sources can be identified and appropriate stream
conditions exist (water quality, habitat, host species etc).
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•

Evidence of historic occurrence of multiple New York State extirpated mussel species exists
for the Niagara River. These species include: Epioblasma triquetra, Lampsilis teres, Lampsilis
abrupta, Obovaria olivaria, Potamilus capax, Quadrula pustulosa, Quadrula quadrula,
Simpsonaias ambigua, and possibly Truncilla donaciformis. To assess the potential for future
reintroduction efforts, a pilot program relocating common species to suitable sections of the
Niagara River should be initiated and its results assessed to gage the possible success of
reintroduction efforts for extirpated species in this waterbody.

•

Modify marine mussel regulations or the definition of protected wildlife in NYCRR to clarify
that freshwater mussels are protected under ECL. Current regulations could be interpreted
that freshwater mussels may only be protected as shellfish without a season within the
Marine District.

•

Through landowner incentive programs or regulation, riparian buffers, particularly those
that also provide shade, should be added/maintained/widened, along agricultural fields,
subdivisions, and along major roads to decrease the levels of nitrogen, pesticides, sediment,
heavy metals, and salts from entering these aquatic systems, as well as to moderate water
temperature. Studies have suggested decreasing sediment loads entering aquatic systems as
the best way to decrease the impact of numerous stressors for mussels in general (Roley &
Tank 2012).

•

Require all state agencies to maintain appropriate vegetative buffers along streams, rivers
and lakes on state-owned or state managed properties.

•

Following any reintroduction efforts, develop and implement a comprehensive monitoring
strategy that identifies protocols, including locations and specific intervals, for regular
monitoring of known mussel populations to detect assess trends and detect dangerous
declines.

•

Update wastewater treatment facilities in Buffalo to eliminate combined sewer outflows.

•

Coordinate with local wastewater treatment facilities to improve ammonia removal of
treated discharge. This has been documented as a threat to Unionids at multiple life stages,
and therefore needs to be addressed (Gillis 2012).

•

Mussel sensitivity to particular pollutants should be considered or addressed in the
regulation of wastewater and stormwater discharges to groundwater and surface waters,
State Pollutant Discharge Elimination Systems (SPDES). This should be reflected in effluent
limitations for discharges, including discharges from P/C/I facilities
(Private/Commercial/Industrial), CAFO facilities (Concentrated Animal Feeding
Operations), High Volume Hydraulic Fracturing Discharges, and Wastewater treatment
plants, etc. Discharges whose receiving waters have mussels, particularly those with known
populations of mussels listed as Endangered, Threatened, Special concern or SGCN, should
be carefully reviewed for potential impacts to mussels. For example, deleterious levels of
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ammonia (a component of many types of discharges) and molluscicides (a commonly used
water treatment chemical in discharged water) should not be permitted.
•

Within the Great Lakes watersheds, lamprey control efforts should consider specific,
potentially adverse, impacts to native freshwater mussels when determining methods,
including selection of lampricide formulations and concentrations. Lampricide treatment
managers should use caution when using the combination of TFM and niclosamide in
streams with known mussel populations and every effort should be made to maintain
lampricide concentrations at or near the MLC for sea lamprey to minimize the risk to this
important faunal group (Boogaard 2006).

•

NYSDEC should consider sensitivity of freshwater mussels to specific pollutants in the
establishment and setting of water quality standards and TMDLs for waters containing
freshwater mussels. A Total Maximum Daily Load (TMDL) specifies the maximum amount of
a pollutant that a waterbody can receive and still meet water quality standards. TMDLs
account for all contributing sources (e.g. point & nonpoint sources, and natural background
levels), seasonal variations in the pollutant load, and incorporate a margin of safety that
accounts for unknown or unexpected sources of the pollutant. In essence, a TMDL defines
the capacity of the waterbody to absorb a pollutant and still meet water quality standards.
The Clean Water Act requires states to identify waterbodies that do not meet water quality
standards after application of technology-based effluent limitations. For these "impaired
waters," states must consider the development of alternative strategies, including TMDLs,
for reducing the pollutants responsible for the failure to meet water quality standards.

The Comprehensive Wildlife Conservation Strategy (NYSDEC 2006) includes recommendations for
the following actions for freshwater mussels:
Habitat management:
•

Manage areas of important mussel populations by controlling degradation factors (e.g..
Controlling livestock access, point source or non-point source pollution, flow alteration,
etc.)
• Develop methods to improve and restore freshwater bivalve habitat.
Habitat research:
•

Conduct research to determine habitat parameters necessary for good populations of each
species of species-at-risk listed mussels.
• Research flow requirements of freshwater bivalves and model the effects of flow changes
both in volume and timing.
• Research all parameters of mussel habitat requirements including temperature, substrate,
fish, flow, food, etc.
Habitat restoration:
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•

Restore degraded habitat areas to allow for recolonization or reintroduction of listed
mussels.
Invasive species control:
•

Develop a monitoring/control plan that includes measures to detect invasive species
problematic to freshwater bivalves in all New York watersheds and actions that will be
taken to control them before they become threats.
• Conduct research on control of exotic bivalve species that compete with native mussels and
exotic crustaceans or fish which may prey on them.
Life history research:
•

Research effects of pesticides and other chemicals, including ammonia, on all life stages of
freshwater bivalves: sperm/egg, glochidia, larva, adults.
• Research potential interbreeding between Alasmidonta varicosa and Alasmidonta marginata
and, if occurring, evaluate the potential threat to A. varicosa population integrity.
• Determine fish hosts for species where this is not known for populations living in New York.
• Research population dynamics of listed mussel species including connectivity of populations
or subpopulations and genetic distinctness of populations or subpopulations.
• Determine or confirm breeding phenology and habitat conditions necessary for successful
breeding for listed mussels (e.g.. mussel density, pop. level of fish host, temp, flow).
Modify regulation:
•

Modify marine mussel regulations to be clearer that freshwater mussels are protected
under ECL.
New regulation:
•
•

Ban the importation of fish that feed on freshwater mollusks (e.g.. black carp).
Require inclusion of all stages of freshwater mussels in testing for approval of new
pesticides in New York.
Other action:
•

Develop an outreach program to private landowners through the Landowner Incentive
Program to educate the public about freshwater mussel protection and initiate projects to
prevent or repair impacts from land use on mussels.
• Increase regional permit control of development and highway projects that may impact
native mussels.
• Develop standard monitoring/survey protocols for development projects in all watersheds
in New York.
• Evaluate threats to mussels in each New York watershed and prioritize areas for actions to
address the threats.
• Research the best survey methods both for detection of rare species and evaluation of
population status and trends.
• Begin evaluation of members of the family Sphaeridae (fingernail clams) for inclusion into
the species at risk list.
Population monitoring:
• Conduct population estimates of species-at-risk listed mussel species in NY
• Conduct surveys to determine distribution of species-at-risk listed mussel species in NY.
Regional management plan:
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•

Incorporate freshwater mussel goals and objectives into regional water quality and fish
management plans and policies.
Relocation/reintroduction:
•

Where appropriate, reintroduce listed mussels into appropriate habitat within their historic
range.
Statewide management plan:
•

VII.

Incorporate freshwater mussel goals and objectives into statewide water quality and fish
management plans and policies.
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