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Status: State endangered

Global and State Rank: G4GS5 (Globally Apparently
Secure to Secure) / S1? (Possibly State Critically Imper-
iled [Inexact Numeric Rank])

Family: Unionidae (Freshwater mussels)

Synonyms: Lampsilis (Eurynia) recta (Lamarck),
Lampsilis (Eurynia) recta sageri (Conrad), Lampsilis
(Eurynia) rectus (Lamarck), Lampsilis (Ligumia) recta
(Lamarck), Lampsilis (Ligumia) recta latissima (Rafin-
esque), Lampsilis recta (Lamarck), Lampsilis recta recta
(Lamarck), Ligumia latissima (Rafinesque), Ligumia
recta latissima (Rafinesque), Margarita (Unio) rectus
(Lamarck), Margaron (Unio) rectus (Lamarck), Ptycho-
branchus fasciolare arquatum (Conrad), Unio (Euryn-
ia) latissima (Rafinesque), Unio angustatus cuniculus
(De Gregorio), Unio arquatus (Conrad), Unio leprosus
(Miles), Unio praelongus (Barnes), Unio recta (La-
marck), Unio rectoides (Whitfield), Unio rectus (La-
marck), Unio sageri (Conrad) (MolluscaBase 2025)

Total Range: The black sandshell is widespread in
eastern and central U.S. and Canada, occurring east to
Vermont, south to Louisiana, west to Oklahoma, and
north into Canada where it’s found from Saskatchewan
to Quebec (NatureServe 2024, Watters et al. 2009).
While widespread, the black sandshell is uncommon

throughout much of its range. The species is Presumed
Extirpated (SX) in Georgia; Possibly Extirpated (SH)
in Nebraska; Critically Imperiled (S1) in lowa, Kansas,
Louisiana, Mississippi, Oklahoma, Vermont, and likely
Michigan (S17?); Imperiled (S2) in Alabama, Arkan-
sas, Indiana, Missouri, New York, South Dakota, and
Virginia; and Vulnerable (S3) in five states and Canada.
Its status is Apparently Secure (S4) in Kentucky, North
Dakota, and Pennsylvania, and Secure (S5) in Tennes-
see (NatureServe 2024). It is considered an introduced
species in Montana (Stagliano 2010).

State Distribution: Black sandshell occurrences are
broadly distributed in Michigan, with 143 element
occurrences documented in 41 counties throughout
both the Lower and Upper Peninsula (MNFI 2024). The
species has been documented throughout the eastern
and western Lower Peninsula, with occurrences extend-
ing north to the Betsie-Platte, Manistee, and Au Sable
watersheds. In the Upper Peninsula, occurrences are
restricted to the Sturgeon, Menominee, Manistique, and
Tahquamenon watersheds. Many of the occurrences are
limited to observations of shells only, with evidence of
live or fresh dead individuals documented in the fol-
lowing waterbodies: Au Sable River, Belle River, Black
River, Chippewa River, Detroit River, Flat River, Grand
River, Huron River, Indian River, Kalamazoo River,
Manistee River, Maple River, Menominee River, Pine
River, Platte River, St. Joseph River, Sturgeon River,
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Tahquamenon River, Tittabawasee River, White River,
and Lake St. Clair (Asti Environmental 2022, Cardno
2017, GEI Consultants 2023, MNFI 2024, Stantec Con-
sulting 2023, Zanatta et al. 2002). Of these, the Grand
and Menominee River appear to support the largest
populations, while only a single live individual has been
documented in each of the Belle, Detroit, Kalamazoo,
Tahquamenon, and White Rivers (MNFI 2024). Popula-
tions in the Detroit River may be extirpated, as a survey
of 56 sites completed in 2019 failed to find any live
individuals (Keretz et al. 2021).

Recognition: The black sandshell is one of the larg-

er unionid mussels with a maximum length of 25 cm
(10 in) (Mulcrone and Rathbun 2020). The shell is
elongate and solid with a rounded anterior end and a
sexually dimorphic posterior end. The posterior end

is pointed in males and is broader, more rounded, and
machete-shaped in females. Differences in female shells
become apparent in the third year (Watters et al. 2009).
The outer shell is smooth and shiny and ranges in color
from dark green to brown to black, with green rays
occasionally visible. Younger individuals tend to be
more green, and adults become progressively daker with
age. Beak sculpture consists of indistinct double-loops
or ridges. The inside of the shell (nacre) ranges in color
from white to pink to purple, and the beak (umbo) is
low and broad (Cummings and Mayer 1992, Mulcrone
and Rathbun 2020, Watters et al. 2009).

Similar species found in Michigan include the spike
(Eurynia dilatata), which is smaller relative to age (as
indicated by the number of external annular rings) and
has a beak sculpture of 2-4 coarse ridges. The shell
surface of spike has a less glossy/more matte texture
similar to a vinyl record compared to black sandshell,
which is glossy. The eastern pondmussel (Sagittunio na-
sutus) is smaller, has a thinner shell, and is more sharply
pointed at the posterior end.

Best Survey Time: The best time of year to survey for
black sandshell and other freshwater mussels in Mich-
igan is typically the first week of June through the last
week of September. Within this time frame, periods of
high flow and high turbidity should be avoided to im-
prove detection rates. Surveys occurring outside of this
time frame or during periods when water temperatures
are below 10° C (50° F) should be avoided, as mussels
are more likely to burrow into the substrate as tempera-
tures decrease, making detection difficult (Hanshue et
al. 2021).

-

Habitat: Black sandshell typically occur in medium

to large rivers and lakes (Cummings and Mayer 1992,
Watters et al. 2009). Preferred habitats are generally
areas containing strong currents and firm sand and
gravel substrates (Cumings and Mayer 1992, Fichtel and
Smith 1995, Watters et al. 2009). In Michigan rivers,
black sandshell are commonly found in areas containing
a combination of sand and gravel or sand, gravel, and
cobble substrates (ASTI Environmental 2022, Badra
and Goforth 2002, Cardno 2017, GEI Consultants 2023,
Martinski and Woolnough 2023, MNFI 2024, Stantec
2023), and individuals have been documented in ar-

eas with currents of 0.3-0.4 m/sec (Badra and Goforth
2002).

Biology: Reproduction begins with males releasing
sperm into the water column, which is taken up by
females for internal fertilization (Cummings and Mayer
1992). Eggs are fertilized within the female in August
and develop into microscopic larvae, called glochid-

ia, by September (Ortman 1919). Black sandshell are
bradytictic, which means the glochidia (parasitic larvae)
are brooded overwinter within the gravid female until
they are ready to be released the following July (Wat-
ters et al. 2009). Like all unionids, black sandshell have
a lifecycle that includes an obligatory parasitic stage.
Once these glochidia are released by the female, they
must attach to the gills or fins of a suitable host fish to
survive and successfully transform into juveniles.

Once glochidia are ready to be released, female black
sandshell attempt to lure potential hosts by displaying a
line of tentacles and an eyespot along the margin of their
shell (Corey 2006, Watters et al. 2009). Unlike some
mussel species that are restricted to a small number of
suitable hosts, many potential hosts have been reported
for black sandshell. In laboratory settings, glochidia
have successfully transformed on 20 different species of
fish (Freshwater Mussel Host Database 2017, Watters et
al. 2009). No successful transformations have been doc-
umented in natural settings, but natural infestations have
been observed on sauger (Sander canadensis), white
crappie (Promoxis annularis), bluegill (Lepomis macro-
chirus), and American eel (4nguilla rostrata) (Freshwa-
ter Mussel Host Database 2017). Tests to determine host
suitability indicate that sauger may be a preferred host,
with over ten times more juveniles metamorphosing on
them relative to other species tested (Khym and Layzer
2000).

After successful infestation of a suitable host fish,
glochidia metamorphose and eventually fall off the
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host as newly transformed juveniles. These juveniles
then develop into adults, remaining relatively sessile on
the river or lake bottom. Adults are filter feeders that
consume algae, bacteria, detritus, microscopic animals,
and dissolved organic material from the water column
or sediment (Christian et al. 2004, Nichols and Garling
2000, Silverman et al. 1997, Strayer et al. 2004). Black
sandshells complete most of their growth within the first
six or seven years and may live to be over 30 years old
(Watters et al. 2009).

Conservation/Management: The most prominent
threats to black sandshell populations include contam-
ination and degradation of water quality, habitat mod-
ification, altered hydrologic regimes, invasive species,
habitat fragmentation, and changes in the availability of
suitable host fish. These threats are not mutually exclu-
sive and often work together to threaten populations.

Water contamination from point and non-point sources
such as agricultural and urban run-off and industrial
waste have both direct and indirect effects on freshwater
mussels. Mussels are among the most sensitive of all
freshwater organisms to heavy metals (Keller and Zam
1991, Naimo 1995, Wang et al. 2007, Wang et al. 2017),
pesticides (Bringolf et al. 2007), ammonia (Wang et al.
2007, Wang et al. 2017), and pharmaceuticals (Ha-
zelton et al. 2013). Excess sediment in aquatic systems,
resulting largely from surrounding land use changes and
resource extraction, is an additional source of contam-
ination (Brim Box and Mossa 1999). High levels of
sediment interfere with feeding and respiration and may
limit recruitment by reducing fish abundance, diversity,
and the effectiveness of structures that serve to visually
attract hosts (Brim Box and Mossa 1999). As a species
that uses visual lures to attract potential host fish, this
may be a particularly relevant threat for black sandshell.
Excess sediments and increased organic matter can also
reduce dissolved oxygen content, which may limit ju-
venile survival (Sparks and Strayer 1998). The mainte-
nance and restoration of vegetated riparian buffers along
occupied rivers can help alleviate erosion and excessive
sedimentation (Anbumozhi et al. 2005).

Changes to the hydrological regime result from sever-

al factors including the construction of dams, climate
change, and an increase in impervious surfaces (US-
FWS 2022). Dams have a profound impact on mussel
habitat (Watters et al. 2009), altering current speed and
water temperature and converting river habitat into
lentic habitat (USFWS 2022). Changes in precipitation
patterns due to climate change have led to more frequent

and severe droughts and increased stream flashiness,
the latter of which is exacerbated by higher amounts

of impervious surfaces due to development (USFWS
2022). Maintenance of vegetated riparian buffers along
occupied rivers will help to mitigate adverse impacts
of increased flashiness. In-stream activities that direct-
ly alter habitat, such as dredging and channelization,
affect mussels in multiple ways. Such activities can alter
substrates, increase downstream sediment levels, and
cause direct mortality (Watters et al. 2009). When per-
forming in-stream activities that may negatively impact
freshwater mussel populations, proper mussel survey
and relocation procedures should be followed to reduce
impact (Hanshue et al. 2021).

The spread of invasive zebra (Dreissena polymorpha)
and quagga mussels (Dreissena bugensis) are an im-
minent threat to black sandshell. Biofouling by these
species interferes with feeding, reproduction, and
movement of native mussels through direct attachment
(Conn & Conn 1993; Schloesser et al., 1996). Direct
attachment can dislodge mussels from the substrate

and prevent the proper opening of valves (Watters et al.
2009). Dreissenid invasions have been implicated in the
decline and possible extirpation of black sandshell from
the Detroit River (Keretz et al. 2021) and likely contin-
ue to threaten other Michigan populations.

Artificial barriers such as dams and improperly sized or
poorly installed culverts fragment habitat and serve as
barriers to fish movement (Watters 1996, Watters et al.
2009). Such barriers have been implicated in extinctions
(Vaughn and Taylor 1999) and artificially restricted
distributions of mussel species (Watters 1996). Barriers
to host fish movement effectively isolate populations,
restricting gene flow and preventing colonization of new
habitats. Removing obsolete barriers and improving fish
passage within occupied habitats will help to improve
population connectivity and overall species viability.
All the threats mentioned above have the potential to
impact associated fish communities, which may result
in the loss or decline of suitable host fish within occu-
pied habitats. Given the variety of potential host fish
reported for black sandshell (Freshwater Mussel Host
Database 2017, Watters et al. 2009), efforts should be
taken to maintain or enhance overall fish diversity and
abundance in occupied habitats. Sauger, a potentially
preferred host for this species, is state endangered and
critically imperiled in Michigan (NatureServe 2024). Ef-
forts should be taken to conserve sauger within habitats
where they co-occur. Such actions may be particularly
needed for black sandshell, as no evidence of recruit-
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ment was documented during recent surveys of several
occupied rivers (Martinski and Woolnough 2023).

Research Needs: Targeted surveys are needed through-
out the current and historic range of black sandshell in
Michigan. Historical occurrences need to be revisited to
determine their current status, and watersheds contain-
ing few documented live individuals, such as the Belle,
Kalamazoo, Tahquamenon, and White Rivers, should be
revisited to determine if populations persist. Additional-
ly, information regarding which species of fish serve as
suitable hosts in natural settings is needed. Identifying
populations where successful recruitment is occurring
may help to prioritize conservation efforts, and the de-
termination of relevant parameters (e.g., population size
estimates, composition of associated fish community) at
these sites would help to inform conservation strategies
for this species.
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