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Aquatic Invertebrates

Overview

This sub-chapter highlights different groups
of aquatic invertebrates, including mussels
and aquatic insects, a few groups of which
have been well-surveyed in Minnesota, but
the majority of which have not. Mussels have
been well-investigated, primarily by the DNR’s
Center for Aquatic Mollusk Programs (see
Mussels of Minnesota). Some groups of aquatic
insects have been surveyed by researchers at
several universities, the Minnesota Pollution
Control Agency, and the Minnesota Dragonfly
Society, including dragonflies (Anisoptera)
and damselflies (Zygoptera), caddisflies
(Trichoptera; Houghton et al., 2022), mayflies
(Ephemeroptera), and stoneflies (Plecoptera).

Aquatic invertebrates play an important

role in freshwater ecosystems by acting as
intermediaries between primary producers
(algae, plants, fungi, bacteria) and secondary
consumers (fish). It is estimated that

aquatic invertebrates are responsible for
processing 20-73% of the leaf litter that
enters a stream (Covich et al., 1999). Aquatic
macroinvertebrates also increase the amount
of bioavailable nutrients dissolved in the
water column through their feeding activities,
burrowing in sediment, and excretion, which
in turn accelerates the growth of benthic
microbes, algae, and rooted macrophytes
(aquatic plants) (Covich et al., 1999).

Preferred habitats vary by species. Some
inhabit only water bodies with specific
conditions (water depth, temperature,
trophic state, flow rate, surrounding habitat
type), while others inhabit a wider variety

of water body types. The vast diversity of
aquatic macroinvertebrate species and

their different tolerance levels to biotic and
abiotic environmental factors can serve as an
important indicator of the biological condition
of a water body.

Historical data on aquatic invertebrate
populations is often absent or lacking in
quality, which poses a challenge when trying

to determine how aquatic invertebrate
communities have shifted over time and what
trends could be observed. Additionally, aquatic
invertebrate assemblages vary greatly across
different aquatic habitat types and seasonal
periods, making it difficult to determine overall
trends on a large spatial or temporal scale.
Some studies for particular species groups

that are considered less tolerant of lower
water quality, such as caddisflies and mayflies,
have shown overall losses in biodiversity in
association with anthropogenic (human-caused)
disturbances (Houghton & Dewalt, 2023,
Stepanian et al., 2020). The paragraphs below
provide some insights into the diversity of
invertebrates in our state.

Mussels

Mussels are relatively well-studied, and

have been the focus of survey, research,

and conservation work for many years in
Minnesota. Efforts by DNR malacologists
(mollusk scientists) to conserve freshwater
mussels began with statewide inventory
surveys from 1999-2010, completing surveys
at more than 2700 sites. During this time, 16
quantitative, long term monitoring stations
were established in rivers across the state to
detect long-term trends in mussel populations.
Those monitoring sites have been sampled

at least three times as of this writing. Since
2004, DNR malacologists also studied the
early life histories of freshwater mussels,
determining host fish requirements, timing of
larval brooding, and host-infection strategies
for 20 species. This included several species
whose hosts were poorly known or entirely
unknown. For example, DNR malacologists
were the first to identify the host of the
endangered spectaclecase (Cumberlandia
monodonta) despite nearly 100 years of

study (see Case Study). Life history work was
expanded to in situ culturing of native species



https://www.dnr.state.mn.us/mussels/index.html
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV08010
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV08010

Aquatic Invertebrates | 4

for reintroduction to suitable sites. In situ
culture work has evolved, starting with culture
cages for Higgins’ Eye (Lampsilis higginsii) in
the Mississippi River to having dedicated staff
and full functioning hatchery space devoted
to culturing mussels since 2016. Since 2016,
the DNR has successfully reintroduced over
25,000 cultured juvenile mussels representing
six species (black sandshell (Ligumia recta),
plain pocketbook (Lampsilis cardium),

mucket (Ortmanniana ligamentina), snuffbox
(Epioblasma triquetra), Higgins’ Eye, and
spectaclecase into the Cannon, Cedar, and
Mississippi watersheds. Efforts are currently
underway to evaluate survival and growth of
the reintroduced mussels and to look for signs
of recruitment. Some of the priority mussel
conservation goals for the DNR from 2025-
2035 include a second round of statewide
surveys to begin elucidating trends, examining
mussel response to stream restoration efforts,
and continuing to address mussel culture
needs for state and federally listed mussels.
The depth of the DNR’s mussel conservation
efforts would not be possible without the
continuous support and collaboration from a
wide variety of federal, state, tribal, local and
private partners (U.S. Army Corps of Engineers,
U.S. Fish and Wildlife Service, National Park
Service, lllinois DNR and Natural History
Survey, lowa DNR, Wisconsin DNR, Minnesota
Department of Transportation, Minnesota Zoo,
Prairie Island Indian Community, Minneapolis
Park and Recreation Board, Macalester College,
University of Minnesota, Shedd Aquarium,
James Ford Bell Museum of Natural History,
Friends of the Hormel Nature Center, Mower
County Soil and Water Conservation District,
Daguna Consulting), and many volunteers.

Collectively, DNR malacologists have dozens of
scientific publications and have participated in
national-scale research projects examining
causes of mussel declines and development of a
mussel assemblage health index. DNR
malacologists have also developed numerous
outreach products including a mussel
guidebook (updated version expected summer
2025), a Mussels of Minnesota poster, and a

Photo: Higgins eye mussels, DNR Center for Aquatic
Mollusk Programs

mussel life cycle poster, all of which can be
found on the DNR’s Mussels of Minnesota
website. The DNR’s Clam Counter Minnesota
(Google link; Apple link) mussel identification
app became available in spring 2025 and is
modeled after the Clam Counter app originally
developed by the Toronto Zoo and Fisheries and
Oceans Canada. The DNR’s partners are also
actively contributing to mussel conservation
outreach, such as the Minnesota Zoo’s “Show
Us Your Mussels” Challenge” for high school
students. These products, along with a variety
of in-person outreach, press and news releases,
informational videos, and social media efforts
around the state, have helped Minnesotans
grow to love mussels and appreciate the role
they play in healthy aquatic ecosystems.

Native freshwater mussels are a diverse group
of animals with over 300 species in the U.S. and
51 species in Minnesota representing families
Unionidae and Margartiferidae. Of Minnesota’s
species, 33 are considered at risk to some
degree with 6 extant species needing federal
protection as endangered species: spectacle
case; snuffbox; Higgins’ Eye; sheepnose
(Plethobasus cyphyus); winged mapleleaf
(Quadrula fragosa); and salamander mussel
(Simpsonaia ambigua; currently proposed for
federal endangered status). Often the reasons
for imperilment can be tied to damming large
rivers for navigation and hydropower that
affect all aspects of the mussel life cycle and
biology. General habitat and water quality



https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV21100
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV26020
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV01020
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV16190
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV16190
https://www.dnr.state.mn.us/mussels/index.html
https://www.dnr.state.mn.us/mussels/index.html
https://play.google.com/store/apps/details?id=com.dnr.clamcounter&hl=en_US
https://apps.apple.com/us/app/clam-counter-minnesota/id6473819547
https://mnzoo.org/mussels-challenge-2/
https://mnzoo.org/mussels-challenge-2/
https://www.austindailyherald.com/2022/09/cedar-rivers-mussels-getting-stronger/
https://www.youtube.com/watch?v=1Pi850x0yNo
https://www.instagram.com/reel/C3z8WjgPwEe/
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV34030
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV34030
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV39050
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV39050
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV41010
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV41010
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV41010
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degradation associated with industry and
agriculture are linked to mussel declines (Bakshi
et al., 2023). Despite intensive study, precise
explanations for most mussel declines are
unclear and declines are often described as
enigmatic (Haag, 2012; 2019). Disease ecology
of freshwater mussels remains understudied
and effects of certain invasive species like
Basket Clams (Corbicula spp.) need further
evaluation (Haag, 2019; Richard et al., 2022).
Fortunately, in Minnesota, Corbicula species
are relatively uncommon when compared

to other regions of the U.S. Many of the
widespread mussel declines documented in
Minnesota during the last 100 years seem to
have stabilized in recent years as water quality
standards have been implemented and large
dams are no longer being built. However,
many populations linger as shells of their
former selves (Hornbach et al., 2019) while
other populations in select high quality and
connected habitats may be rebounding (DNR
unpublished data). The last decade has seen
some success in DNR hatchery rearing of
extirpated species to re-establish populations
in restored or recovered stream segments that
historically supported those species. In cases
where certain mussel species are extirpated
upstream of dams, properly executed dam
removals have benefitted those species by
allowing downstream populations to naturally
recolonize habitats upstream of the former dam
(DNR unpublished data).

Mussels are effective filter feeders that occupy
bottom sediments of lakes and rivers, often
occurring in dense and diverse aggregations
referred to as mussel beds. Mussel beds can

be very productive at filtering nutrients,

algae, and certain bacteria from the water.
Mussel beds can also stabilize substrates

and serve as habitats for other organisms

like macroinvertebrates. Ecosystem services
provided by freshwater mussels cannot be
overstated (Vaughn, 2018). Freshwater mussels
are mostly sessile (immobile) and may live in the
same patch of sediment for their entire lives.
Because of their limited mobility and tendency

to live in flowing water, limiting any movement
to a downstream direction, mussels rely on one
or more host species, usually fish, to disperse
their larvae to new areas. Host fish are often
attracted by and enticed into eating a prey-like
lure made by a female mussel. Upon attempting
to eat the lure, fish are instead parasitized by

a cloud of mussel larvae that develop and fall
off weeks later wherever the fish happens to
end up. Due to this complicated life cycle and
being immobile residents of benthic sediments,
mussels are particularly sensitive to stressors
that reduce substrate stability, highly polluted
water, and absence of host species. Taken
together these attributes can make mussels
indicators of overall stream and lake health in
some systems.

Snails

Aquatic snails have been studied in Minnesota
for over 100 years and surveys have identified
around 60 species. Most of these surveys
occurred well over 20 years ago, and a
concerted statewide aquatic snail survey has
not been completed in decades. Because

of the lack of recent survey effort, the
distribution and abundance of most species

is not well known, making assessment of
conservation statuses and implementation

of subsequent conservation actions difficult.
This is further complicated by strong roots

in morphological species concepts (based

on appearance and structure rather than
genetics) and a high degree of intraspecies
shell variation having potentially led to an
over description of some genera. Apparent
difficulties with mitochondrial genetic testing
have complicated modern understanding of
taxonomic relationships for many aquatic
snails, but genomic sequencing is promising. To
begin addressing the above conservation issues
during 2025-2035, the DNR is incorporating
snails into statewide mollusk survey efforts,
compiling existing snail survey data and
specimens, and identifying partners to help
address taxonomic uncertainties.
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Native snails can range from a few millimeters
to around 2.5 cm and occur in almost all aquatic
habitats in Minnesota from small springs to
large rivers to deep lakes. These snails graze
algae, detritus, and other organic matter and
are food items for other organisms like fish

and some mammals. Historical threats were
likely related to habitat loss or degradation
from draining of wetlands for agriculture and
subsequent sedimentation from fields in the
prairie regions of Minnesota. Current threats
faced by snails include invasive mollusk species,
pollutants, and ongoing habitat degradation.
Much of the snail toxicity literature often
studies widespread and relatively tolerant snail
species, although more recent studies have
begun focusing on rarer and more sensitive
species as culture techniques are developed
(Barrick et al., 2024).

Aquatic Insects

The diversity of insects in Minnesota is likely
greater than the combined diversity of all other
animals, but insects are among the least well
understood. The Minnesota Pollution Control
Agency, researchers at several universities,
and the Minnesota Dragonfly Society have
surveyed the state for some aquatic insect
groups including dragonflies (Anisoptera)

and damselflies (Zygoptera), caddisflies
(Trichoptera; Houghton et al., 2022), mayflies
(Ephemeroptera), and stoneflies (Plecoptera).

In the conservation status assessment
process, we evaluated 826 species of aquatic
invertebrates, but the true diversity could be
orders of magnitude more (Jessica Petersen,
DNR, personal communication). Other orders
of insects that were not even evaluated during
our conservation status assessment are hyper-
diverse and we know essentially nothing
about their diversity, including aquatic beetles
(Coleoptera) and dobsonflies, alderflies and
fishflies (Megaloptera).

Lacking basic biological information about
so many species, each with a unique role in
sustaining the health of natural communities,

compromises the ability to address their
conservation needs. There is an immediate
need to document the diversity of insects in
Minnesota before further losses are sustained
and therefore go undocumented (Cardoso et
al., 2020).

Dragonflies and Damselflies

Despite being tropical in origin, over the past
300 million years dragonflies and damselflies
(Odonata) have spread through our temperate
climate all the way to the arctic. Minnesota’s
location in the center of the continent, our
four recognized biomes, and our diversity

of aquatic breeding habitats all lead to an
interesting and diverse mix of Odonata species
in the state. Despite being readily recognizable
as dragonflies, even by lay-people, we do not
have a deep historical record of Odonata
species distribution in Minnesota. Prior to

the formation of the Minnesota Odonata
Survey Project (Minnesota State Wildlife
Program Grant T-36-R-1,2005-2012) there
were counties in Minnesota which had zero
records of dragonflies and damselflies, despite
widespread aquatic breeding habitat. The
MOSP, with the help of many volunteers, added
thousands of new county records and nearly
two dozen new state records for the Odonata
in Minnesota. Not only were surveys of adult
Odonata conducted in the field, every known
museum collection in Minnesota was also
investigated and catalogued. The Minnesota
Dragonfly Society (MDS), a 501c3 tax exempt
organization, was formed in 2013 as a volunteer
organization to ensure the conservation

of Minnesota’s dragonflies and damselflies
through education and research.

Very little formal work on the Odonata
distribution in Minnesota has been done

since the ending of the MOSP. Despite

that, volunteers and enthusiasts continue

to contribute to our Odonata knowledge in
Minnesota, with several state records and many
new county records added in the past years.
Given Minnesota’s geographical location and
our abundance and diversity of habitats, it is
highly probable that there are small populations


https://www.mndragonfly.org/index.html
https://www.mndragonfly.org/index.html
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of other Odonata species yet to be found in
Minnesota. Odonata Central and iNaturalist are

tools readily used by citizen scientists to report
new findings.

¥ -

Photo: Zebra clubtail, Jeff Fischer

Minnesota has 154 Odonata species on its

list, with 112 species of dragonflies (suborder
Epiprocta) and 42 species of damselflies
(suborder Zygoptera). Several of these records
are represented by only one individual which
could mean that those species are strays or that
more survey work is needed. With a warming
and changing climate, there is anecdotal
evidence that we are seeing the expansion

of more-southerly species into southern
Minnesota.

The two general habitat types that hold the
most Odonata SGCN species are boggy,
northern waters and larger, clear rivers. The
biggest threats, statewide, to all Odonata are
human disturbances within sensitive watersheds
or to the habitat, itself.

Mayflies

Mayflies (Ephemeroptera) are an order of
hemimetabolous insects (i.e. they have no pupal
stage in the transition from larva to adults)
which spend most of their lives in the water
before emerging briefly as subimago (dun) or
winged, sexually immature adults. Within hours
of emerging from the water, the subimago
molts to reach full reproductive maturity. In

total, this winged adult phase of their lives can
last anywhere from a couple of hours to a few
days depending on the species and the sex of
the individual. After mating, female mayflies
disperse their eggs on the surface of the water
or, in some cases, on substrates just beneath
the surface of the water.

As aquatic nymphs, mayfly larvae can inhabit
a wide variety of habitats, from fast flowing
rocky-bottom streams to lakes and wetlands.
While most mayfly species are collectors and/
or scrapers of benthic algae and detritus for the
duration of their development, mayflies have
evolved a wide variety of feeding strategies
and habitat preferences. Numerous mayfly
genera burrow in fine sediments, while others
are predators, shredders of organic material,
or adept swimmers, able to respond quickly to
changing stream conditions.

Mayflies play a vital role in maintaining healthy
aquatic ecosystems. As aquatic nymphs,
they help break down aquatic vegetation

and detritus, contributing significantly to
the recycling of nutrients. Mayfly nymphs
are also a key food source for fish, other
macroinvertebrates, and amphibians. As
adults, mayflies provide nourishment for fish,
birds, and many terrestrial insects, serving as
an essential link in the transfer of nutrients
between aquatic and terrestrial ecosystems.

Photo: Eurylophella funeralis, a species of spiny crawler mayfly,
Dave Funk


https://www.odonatacentral.org/#/
https://www.inaturalist.org/
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Mayflies are familiar to many fishermen who
target their emergence events, utilizing
artificial flies to “match the hatch”. More
broadly, mayflies play a critical role in
sustaining productive fisheries and healthy
ecosystems, which are essential not only for
biodiversity, but also for Minnesota’s outdoor
recreation economy. Recreational fishing and
other aquatic activities supported by these
ecosystems contribute significantly to the
state’s economy through tourism, equipment
sales, licenses, and local businesses. Protecting
mayfly populations helps ensure the long-term
viability of these economic and recreational
opportunities for communities across
Minnesota.

Mayflies in Minnesota face a wide range of
threats. Human development has altered much
of the state’s natural landscape, disrupting the
specific habitat and chemical conditions which
many mayfly species require to survive. Major
threats include agriculture, urban development,
mining, invasive species, and climate change.
Of the 658 currently known and taxonomically
valid mayfly species in North America, 159
have been documented in Minnesota. Among
these, 14 species are considered vulnerable
(S3), three are imperiled (S2), and two are
critically imperiled (S1), indicating conservation
concern for these populations. Eight species
are designated SGCN and 83 as SNI. Further
work is needed to better understand the health
of many of Minnesota’s mayfly species.

Stoneflies

Stoneflies (Plecoptera) are an order of aquatic
insects strongly associated with running, well-
oxygenated freshwater during most of their
life cycle. Their presence is often an indicator
of good water quality, as many species have
specific habitat requirements such as cold
temperatures, stable stream substrates, and
low pollution levels.

Stoneflies begin their lives as eggs which
develop into aquatic nymphs, often after an
extended period of limited development,

or diapause. As nymphs, stoneflies adopt a
wide variety of feeding strategies depending
on the species, and stage of development.

For example, stoneflies in the family
Pteronarcyidae, shred and eat detritus

and aquatic vegetation throughout their
development, while many stoneflies in the
family Perlidae transition from a diet of algae/
detritus early in their development, to a diet of
aquatic macroinvertebrates as larger and more
mature instars. The winged adult phase of the
stonefly life cycle is relatively brief, lasting only
a few days in most cases and up to a few weeks
in a few species.

Stoneflies play a vital role in maintaining
healthy aquatic ecosystems. As aquatic nymphs,
stoneflies help break down aquatic vegetation
and detritus, while contributing significantly to
the recycling of nutrients. Predatory nymphs
help to regulate the productivity of some
other aquatic macroinvertebrates and help to
maintain the delicate balance of these aquatic
ecosystems. Stoneflies, both as adults and
nymphs, are a key food source for fish, other
macroinvertebrates, amphibians and birds.

Like other aquatic insects they often serve as
an essential link in the transfer of nutrients
between aquatic and terrestrial ecosystems.

Due to their stringent habitat requirements,
stoneflies are often some of the most pollution
sensitive organisms found in each stream or
river. Across Minnesota, stoneflies face a wide
range of threats. Human development has
altered much of the state’s natural landscape,
disrupting the specific habitat and chemical
conditions which many mayfly species require
to survive. Major threats include agriculture,
urban development, mining, invasive species,
and climate change. Of the 70 stonefly species
documented in Minnesota, 12 are considered
vulnerable (S3), four are imperiled (S2), and
one is considered critically imperiled (S1),
indicating conservation concern for these
populations. Further work is needed to better
understand the health of many of Minnesota’s
mayfly species. Five are designated SGCN and
34 as SNI.
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Caddisflies

Caddisflies (Trichoptera) are a diverse order of
insects that utilize aquatic habitats for much of
their life cycle. The name trichoptera is derived
from the Greek trichos (hair) and pteron (wing)

which is in reference to the hair that covers the
wings on adult caddisflies.

Larval caddisflies have a major role in aquatic
ecosystems including rivers, streams, marshes,
and lakes. While some individual species are
uniquely adapted for specific habitat types,
others are considered generalists and are found
across a wide array of aquatic ecosystems.
Caddisflies are major components of aquatic
ecosystems and contribute towards the
transfer of energy and nutrients throughout
trophic levels within freshwater systems
worldwide. Caddisflies also display a wide array
of life history characteristics. Many caddisfly
taxa produce shelters or cases to protect and
disguise themselves from predators. These
cases are constructed using materials from
their surroundings that are fastened together
by silk, and some species even produce nets
that they use to filter flowing water as a passive
source of food. While many species use silk

to protect themselves or as a food source,
there are also “freeliving” caddisflies, such

as the Rhyacophila genera which do not build
cases, and act as predators towards smaller
aquatic fauna. Many taxa have very specific
habitat preferences or tolerance/intolerance
to specific pollutants and water chemistry
parameters making them excellent indicators
of watershed disturbance. The diversity of
caddisflies, and their ingenious use of silk

to fully optimize their unique life history
strategies, makes caddisflies an invaluable
group for water quality monitoring.

Out of more than 300 caddisfly species

that were reviewed in this process, 48 were
designated SGCN. Four have been given a rank
of S1 (critically imperiled), 20 have been given a
rank of S2 (imperiled), and 70 have been given
a rank of S3 (vulnerable). These species have
been highlighted in these S ranks for a variety
of reasons, but most commonly due to rarity,

sensitivity, or unique habitat preferences. In
addition to the S1-S3 ranks more than 130
caddisfly species were designated an S4
(apparently secure) or S5 (secure) ranking due
to generally stable, well-established populations
throughout Minnesota. Lastly, ranks of SH
(possibly extirpated), SU (unrankable), and
SNA (not applicable) were assigned to 23,

56, and 6 species respectively. SH taxa are
typically species with exclusively old records,
where efforts have been made to search for
these species and they have not been found.
SU species lack sufficient information to rank
(very low numbers of occurrences), while SNA
species are reserved for non-native species,
vagrants, or species that are unlikely to have
ever existed in Minnesota.

“.7 i =)

Photo: Headwaters Chilostigman caddisfly, Kyle Johnson

There is a high level of variability in information
for any given species of caddisfly within
Minnesota. For some species, there may be
very few occurrences from a localized area,
whereas other species may have thousands of
records across the state. In general, the larger
bodied caddisflies are typically easier to
identify, and more correlations can be drawn
about their habitat preferences, range, and
population stability. Conversely, smaller
caddisflies such as the Microcaddisfly family
Hydroptilidae have many species, and are
difficult, if not impossible to identify depending
on their life stages without the aid of genetic
analysis. Short of specific studies designed to
identify adults or fully mature larva of certain
groups such as Hydroptilidae, little is known
about these taxa as many of the broad scale
sampling efforts that occur in the state do not
capture the necessary details to identify some

groups down to species.
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SGCN and SNI Summary Information

There are 110 SGCN aquatic invertebrates
and 198 SNI aquatic invertebrates (see Table
2.10). See Appendix B for full list of species.

This includes some state-listed species (24
caddisflies, 8 dragonflies and damselflies, 28
mussels) and federally listed species (5 mussels,
with 1 additional proposed for federal listing).

Table 2.10. Numbers of Aquatic Invertebrate Species in Greatest Conservation Need and Species in Need of
Information by species group. Note that many of these groups are very under-surveyed.

No. of SGCN No. of
S ies G No.of No. of Total removed SGCN No. of SNI
pecies laroup SGCN  SNI  Assessed from2015 addedto  added
List 2015 List

Beetles (Class Insecta; Order 1 0 1 0 1 0
Coleoptera)
ngdlsﬂles (Class Insecta; Order 38 63 314 3 17 63
Trichoptera)
Dragonflies and Damselflies (Class
Insecta; Order Odonata) e e e 2L 2 -
Mayflies (Class Insecta; Order 8 83 163 0 8 83
Ephemeroptera)
Mussels (Class Bivalvia) 32 1 51 0 3 1
Shrimp (Class Branchiopoda) 0 1 9 0 0 1
Snails - Aquatic (Class Gastropoda) 1 8 67 0 1 8
Stoneflies (Class Insecta; Order 5 34 76 0 5 34
Plecoptera)

TOTAL 10 198 826 23 40 198

Habitat Associations

The range of wetlands, rivers, and streams that
aquatic invertebrate SGCN inhabit is found in
Table 2.11. The totals for each taxa listed below
include both primary and secondary habitats
for mussels (Bivalvia), caddisflies (Trichoptera),
and mayflies (Ephemeroptera). For the other
taxa (stoneflies (Plecoptera), aquatic beetles
(Coleoptera), aquatic snails (Gastropoda) and
dragonflies (Odonata), primary and secondary
habitats were not delineated, only the habitats
where the species occurred without ranking.
Primary habitats are those where the species
is found most consistently; the species is most

reliant on the habitat and, should the habitat
be degraded or lost, it would have the greatest
effect on the species. Secondary habitats are
those where a species can be found some of
the time, but less frequently than a primary
habitat. Some species, especially those with
more general habitat requirements, may be
assigned to multiple primary or secondary
habitats. Table 2.11 does not include habitat
associations for the one taxonomic group

that is only represented by Species in Need of
Information, shrimp (Branchiopoda). Appendix
D provides a comprehensive list of the primary
and secondary habitats utilized by each SGCN.



https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
https://dnr.state.mn.us/nongame/mnwap/mnwap-2025.html#text1-7
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Table 2.11. Numbers of Aquatic Invertebrate Species in Greatest Conservation Need and their associations
across habitat types.

Dragonflies

Habitats Beetl?s Caddisflies and Mayflies Mussels Sna|I.s Stoneflies Total
(aquatic) . (aquatic)
Damselflies
Deciduous
Wet Forest b o 1 o o e o 1
Coniferous
Forest 0 0 1 0 0 0 0 1
Wetland
Non-forested
Wetlands 1 0 7 0 1 0 0 8
Rivers and
Streams 0 33 12 8 31 0 5 94
(Total)
Streams 0 19 10 7 10 0 5 51
Rivers 0 " 3 4 15 0 4 37
Large Rivers 0 5 1 0 29 0 0 35
Lakes (Total) 0 15 13 2 1 1 0 34
18 NaE 0 13 10 2 1 1 0 27
Shallow
Lakes Shallow 0 2 3 0 1 1 0 7
Vernal Pools 0 0 6 0 0 0 0 6

Rather than broadly characterizing aquatic
invertebrate SGCN as simply river species, the
2025-2035 SWAP uses the Strahler Stream
Order (SSO) method to classify streams and
rivers. Streams without any tributaries are
assigned an SSO of 1; then the stream order
increases when tributaries combine into

larger streams. As illustrated in Table 2.11, the
majority of aquatic invertebrate SGCN occur
in small streams (SSO 1-4). The mussels are
primarily found in riverine waters where their
diversity is highest (see the Rivers and Streams
sub-chapter) with 10 species found in smaller
streams (SSO 1-4), 15 species in medium rivers
(SSO5-6), and 29 species occurring in large

rivers (SSO 7-8) (note: many species occur in
more than one riverine habitat) (see Appendix
D Animal SGCN Habitat Associations).

Minnesota is also home to the only known

lake endemic mussel species, the lake floater
(Pyganodon lacustris). It occurs primarily in silt
or soft mud dominated substrates of backwater
lakes that have little flow and are deep enough
not to completely freeze over during the winter
months. Some of the mussel SGCN are habitat
specialists and examples include spectaclecase
and salamander mussels which occupy crevices
under boulders and slab rocks.
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Primary Stressors for Aquatic
Invertebrates

Stressors are factors that pose direct or
indirect challenges to vulnerable plant and
wildlife species. Habitat loss and degradation
are generally considered the primary threat
for most SGCN, and some stressors reduce
the quality of those habitats. Other stressors
may operate more directly on the SGCN,

such as disease and pathogens. In some

cases, stressors may operate both directly

and indirectly. For example, roads, trails, and
railroads can directly harm SGCN through
vehicular strikes, or operate indirectly through
habitat fragmentation and reduced landscape
connectivity. The stressor list below is adapted
from an internationally recognized threats
classification developed by the International
Union for the Conservation of Nature (Salafsky
et al., 2024). For more information, see the
“Stressors” section of Chapter 1: Species in
Greatest Conservation Need.

It is important to note that some factors listed
as “stressors” can also be used to advance
conservation goals. Broad terms such as

“fire management” reflect the dual nature

of these factors as they may function as
stressors in some contexts (e.g. catastrophic
wildfire following a prolonged period of

fire suppression) while serving as valuable
conservation tools in others (e.g., appropriately
planned and applied prescribed fire).

Information about a subset of primary
stressors specifically affecting this species
group is included below, followed by a set

of conservation actions addressing those
stressors. Also please reference the Rivers and
Streams sub-chapter for more about stressors
and actions in that habitat.

Development
{2

Residential and commercial

development can fragment and
reduce suitable habitat available for insects
and are among the most prevalent threats to

aquatic invertebrates currently listed under the
federal Endangered Species Act (Shirey et al.,
2025).

Crop Production

Many activities associated with
intensive agriculture pose threats
to aquatic macroinvertebrates. Some examples
include stream channelization, draining of
wetlands, loss of surrounding floodplain

and riparian cover, and increased inputs of
pesticides, herbicides, sediments, and nutrients
(Houghton & Dewalt, 2023). Overapplication
of fertilizer results in increased nutrient runoff
into adjacent water bodies. This can lead to
algal blooms that deplete oxygen in the water
column and negatively affect sensitive aquatic
invertebrates that require well oxygenated
water to survive.

Flashy hydrology (rapidly rising and falling
water levels) caused by tiled agricultural fields
can cause bed erosion in streams (scouring)
which limits freshwater mussel presence to
only the most stable stream reaches. This

is compounded when stream channels are
straightened, facilitating water conveyance
“too efficiently” (Blann et al., 2009). Small
streams are affected to a greater degree

than larger streams by agricultural practices
(Wohl, 2017), which in turn affects the mussels
in those systems. However, in large rivers
wide scale conversion to intensive row crop
agriculture has been shown to reduce mussel
diversity when compared to natural land uses in
Minnesota (Hornbach et al., 2019).

Livestock Management
H Direct links between cattle and

effects on freshwater mussels are
limited, but effects of cattle on stream habitat
degradation are well documented. Cattle cause
stream bank erosion, sedimentation, increased
total suspended solids, increased nutrient
loading, and increased coliform bacteria

(O’Callaghan et al., 2018).
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'/ N Mining and Quarrying
X Release of heavy metals into water
bodies due to certain types of
mining activities can result in bioaccumulation
of heavy metals throughout the aquatic
ecosystem and toxicity to sensitive species of
aquatic invertebrates. Indirect effects may also
occur through the decline in algal food sources
in response to heavy metal exposure (Mebane

et al., 2020).

If gravel or sand mining were to be permitted in
rivers with mussels, it could cause displacement
and/or reduction in habitat quantity or quality.

A 'y Roads, Trails, and Railroads

Railroads can present an overlooked

threat to aquatic organisms as
derailments resulting in release of toxic
substances into lakes and rivers can cause
mussel kills. Although most derailments happen
in shipping yards, a relatively small number of
derailments result in spills of contaminants
(less than one percent; AAR, 2024) and can
cause disproportionate environmental damage.
Several mussel species in Minnesota that are
only found in a single river could be devastated
by a train derailment.

Freshwater mussels are also very sensitive to
salt, and heavily salted roadways are considered
a threat in some instances (Bakshi et al., 2023).

Shipping Lanes

Routine dredging of river channels

to accommodate commercial boat
traffic can create disturbances that prevent
natural channel formation, movement, and
sediment transport. Because freshwater
mussels require stable river bottoms to
burrow into, dredging can remove them from
the sediments, bury them, or destabilize
the sediments that remain. Increased water
turbidity can also make it more difficult for
these filter feeders to eat.

Nutrient cycling is limited in dredged channels
because the river has limited access to
floodplain habitats that offer an exchange of
terrestrial and aquatic nutrients (Schramm et
al., 2015). Lock and dam operations block the
migration and movement of many fish species,
especially those that migrate seasonally

(e.g. skipjack herring, Alosa chrysochloris).
Restricted fish movement further affects
native mussel species that require those fish
species to complete mussel life cycles and this
has led to functional extirpation of two mussel
species from Minnesota (elephant-ear (Elliptio
crassidens) and ebonyshell (Reginaia ebenus)).
The upstream transport of goods on barges
facilitates the movement of undesirable and
deleterious species like invasive zebra mussels
(Dreissena polymorpha) that can attach to
barges. Impounded sections of river upstream
of locks and dams are often reservoirs for
invasive species, allowing them to persist
where they would otherwise not occur in
naturally flowing river reaches (Johnson et al.,
2008). This is especially true for zebra mussels
(Stoeckel et al., 2004). Commercial traffic has
been shown to increase suspended sediments
and turbidity (Smarts et al., 1985; Spear et al.,
2024). Elevated turbidity has been shown to
negatively affect mussel reproduction (Gascho
Landis et al., 2013, Gascho Landis & Stoeckel,
2015).

& j Fishing
» Many in Minnesota’s large and
diverse fishing community may
know very little about the importance of
aquatic invertebrates to the health and
sustainability of good water quality and healthy
fisheries. An engaged public would be a strong
voice for water quality improvements.

o0 Recreation
)S‘f Resuspension of sediments caused

by recreational motorboat wakes
from as few as 11 boats passing once per day
was found to reduce filtration activity of native
freshwater mussels by nearly 7% in a river in


https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=AFCFA01030
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV14080
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV14080
https://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV17060
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Germany, although the effects were inversely
related to water depth and primarily seen in
water less than 2 meters deep (Lorenz et al.,
2013). Elevated turbidity has been shown to
negatively affect mussel reproduction (Gascho
Landis et al., 2013, Gascho Landis & Stoeckel,
2015).

. Dams and Water
‘xl Management

Dams block the migration and
movement of many fish species, especially
those that migrate seasonally (e.g. skipjack
herring). Restricted fish movement further
affects native mussel species that require those
fish species to complete mussel life cycles and
has caused functional extirpation of two species
in Minnesota (Kelner & Sietman, 2000; DNR
unpublished data). Since mussels are sessile and
live in lake and river sediments, they rely on
fish to transport their larvae upstream. Thus,
dams severely limit upstream mussel dispersal.
The population fragmentation associated with
these barriers increases the chances of local
mussel extirpations from stochastic (random)
events (Haag, 2012). Impounded sections of
river upstream of dams are often reservoirs for
invasive species, allowing them to persist where
they would otherwise not occur in naturally
flowing river reaches (Johnson et al., 2008).
Of specific importance to native mussels,
impoundments and lakes upstream of flowing
reaches often act as a continual source of zebra
mussels that colonize downstream reaches
(Stoeckel et al., 2004). Zebra mussel biofouling
effectively cements native mussel shells to
close causing suffocation and reduced host
infestation success.

Flashy hydrology caused by impervious surfaces
or tiled agricultural fields can cause streams to
scour which limits freshwater mussel presence
to only the most stable stream reaches. This

is compounded when stream channels are
straightened, facilitating water conveyance
“too efficiently” (Blann et al., 2009).

- e

Photo: DNR biologists glue unique identification tags on black
sand-shell mussels before release into the Cannon River, DNR
Center for Aquatic Mollusk Programs

Invasive Species
o (Problematic Non-native

ST i Species)

Problematic non-native snail species such as
the Chinese mystery snail (Cipangopaludina
chinensis and C. japonica), banded mystery snail
(Viviparus georgianus), faucet snail (Bithynia
tentaculata), and New Zealand mudsnail
(Potamopyrgus antipodarum) outcompete native
macroinvertebrate species for food and habitat.

Zebra mussels endanger native mussel

species and riverine infrastructure by densely
encrusting to hard surfaces. Native mussel
species can become encrusted to the point of
suffocation by zebra mussels but also may lose
the ability to close which is a primary defense
against predators and temporarily unfavorable
water quality conditions. Since many mussel
species use lures to attract host fishes,
complete encrustation by zebra mussels will
prevent deployment of those lures. Because
both native mussels and zebra mussels are filter
feeders, high density zebra mussel populations
can outcompete native species for food.
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Diseases and Pathogens
% While mussel diseases have not
been identified specifically in
Minnesota, rivers in the eastern U.S. (including
in Wisconsin; Knowles et al., 2024) have
documented various mussel specific pathogens

that can negatively affect mussels in various
ways (Richard et al., 2022).

~ Water-borne Pollution
Nz
Some surfactants common in
household products, like dish soap,
are toxic to many aquatic mollusks (Gibson et
al., 2016). Hydrobiid snails may be particularly
sensitive to pollutants and at least one study
has documented negative effects of copper,
ammonia, and pentachorophenol (Besser et al.,

2016).

Ammonia is very toxic to freshwater mussels,
especially at the larval and juvenile life stages
(Wang et al., 2007). Another study found that
mussels are broadly sensitive to total nitrate,
total phosphorus, and chloride and that current
water quality standards may not sufficiently
protect mussels from these pollutants in
Minnesota (Bakshi et al., 2023).

related to Climate

@ Changes in Temperature

Minnesota has experienced a
clear warming trend over the past century.
Between 1895 and 2020, average statewide
temperatures increased by 3.0 degrees
Fahrenheit (°F; Climate Trends). This warming
has become more pronounced in recent
decades and during the winter months.
Since 1985, average winter temperatures in
Minnesota have risen by 5.4°F, with average
winter low temperatures increasing even
more significantly by 6.8°F (Climate Change
in Minnesota). These changes have led to
a shortened season of snow cover and a
reduction in lake ice duration by 10-14 days
over the past 50 years (Minnesota Pollution
Control Agency and Minnesota Department

of Commerce 2025). Furthermore, these

shifts in thermal regimes are ecologically
significant. Many species are adapted to narrow
temperature ranges, and such rapid changes
can result in increased thermal stress, the
spread of invasive species, and heightened
disease and pathogen risks (Ratcliffe et al.
2025).

This warming trend is expected to continue. By
mid-century (2040-2059), Minnesota’s average
annual temperature is projected to rise by an
additional 3.8 - 4.5 °F, depending on future
greenhouse gas emissions scenarios (Liess et
al., 2022; Climate Change in Minnesota). More
frequent and prolonged droughts are expected
to reduce stream flows and water levels. Some
stream reaches may dry up entirely, resulting
in the loss of aquatic invertebrates due to
desiccation. Warmer summer air temperatures
will further raise stream temperatures,
especially during low-flow periods. Many
mussel species are particularly vulnerable, with
thermal limits generally ranging from 25-35°C
depending on tolerance, rate of warming, and
duration of exposure (Pandolfo et al., 2012).
Notably, many Minnesota streams already
reach or exceed 30°C, and impounded reaches
near dams may experience even greater
temperature stress.

Climate change does not act in isolation,
interacting with invasive species dynamics,
land-use change, and shifts in water quality
and quantity, compounding ecological effects
(He et al., 2019; Finch et al., 2021). For
additional context and resources, refer to

the Climate Adaptation section in Chapter 6:
Implementation.

Changes in Precipitation and
ves Hydrology related to Climate

LX)

From 1895 to 2020, Minnesota’s
average annual precipitation increased by
3.4 inches (Climate Trends). The state has
also seen a notable rise in the frequency and
intensity of heavy precipitation events. Since



https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html
https://climate.umn.edu/climate-change-minnesota-0
https://climate.umn.edu/climate-change-minnesota-0
https://climate.umn.edu/climate-change-minnesota-0
https://www.dnr.state.mn.us/climate/climate_change_info/climate-trends.html

Aquatic Invertebrates | 16

2000, very heavy rains (6 inches or more

in a single day) have occurred two to three
times more frequently than during the 20th
century (Williams-Sether & Sanocki, 2025;
NOAA National Centers for Environmental
Information State Climate Summaries 2022:
Minnesota). These extreme events have led to
a corresponding increase in flooding, which
can disrupt ecosystems, human infrastructure,
and water quality (Williams-Sether & Sanocki,
2025).

Future projections indicate continued increases
in annual precipitation, especially during the
winter and spring months, which are likely to
exacerbate flooding risks. Higher precipitation
and extreme weather events can also severely
affect mussel populations by increasing

the sediment load to rivers and streams,
suffocating mussels and burying mussel beds.
An increase in nutrients and pollutants from
surface runoff will decrease water quality and,
depending on concentrations, kill or damage
mussels. Extreme flooding can also scour the

riverbed, displacing mussels and transporting
them to less suitable habitat, damage mussel
shells by impacts with swiftly moving debris,

and cause mortality (Tarter et al., 2022).

The same climate models also forecast an
increase in late summer drought events,
underscoring the variability and unpredictability
of hydrologic patterns under a changing
climate (Climate Change in Minnesota). By
mid-century (2040-2059), average annual
precipitation is projected to increase by

up to 1.2 inches, depending on emissions
scenario (Liess et al., 2022; Climate Change in
Minnesota). This seemingly counterintuitive
pattern — wetter winters and springs,
punctuated by hotter, drier late summers — has
profound implications for water availability,
wetland health, soil stability, and species
dependent on seasonal hydrologic cycles
(Runkle et al., 2022). For more information and
resources for climate-adapted management
strategies, see the Climate sub-chapterin
Chapter 6. Implementation.

Priority Species Conservation Strategies

To implement the SGCN Goal of this Plan (Conserve rare, declining, and vulnerable wildlife and plant
SGCN through targeted actions), three strategies were identified:

support resilient populations.

My 43

Strategy 1. Survey, monitor and research to document the distribution and trends of
SGCN, assess the threats they experience, and evaluate conservation actions that

Strategy 2. Collaborate to deliver conservation actions that support resilient populations
of SGCN and their habitats in partnership with agencies, Tribes, non-governmental
organizations, private landowners, and others.

Strategy 3. Develop and share informational material to guide conservation actions for
SGCN wildlife, such as species accounts, threat assessments, recovery plans, relevant
regulations, avoidance measures, and beneficial habitat management strategies.

Examples of conservation actions are grouped below under these three strategies and tagged

with icons for the stressor(s) that they address. Some of these actions are widely in place as best
practices while others may be more novel. Some actions combine multiple strategies, in which case
we present it under the one it fits best. Actions such as those focused on monitoring might not
always be tied to a specific stressor; these are labeled with “NA” in the stressor column.


https://statesummaries.ncics.org/chapter/mn/
https://statesummaries.ncics.org/chapter/mn/
https://statesummaries.ncics.org/chapter/mn/
https://climate.umn.edu/MNclimate
https://climate.umn.edu/MNclimate
https://climate.umn.edu/MNclimate
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Potential Conservation Actions for Aquatic Invertebrates

Strategy 1. Survey, monitor and research to document the distribution and trends of
SGCN, assess the threats they experience, and evaluate conservation actions that
support resilient populations.

Stressor

Action

Monitor mussel populations including focus on species at risk for disease. Take samples
and analyze mussels for pathogens. Document disease and pathogen spread and
implement prevention measures where possible.

Monitor population distribution of sensitive aquatic macroinvertebrate species in
impaired water bodies.

Gather information on aquatic invertebrate assemblages across different seasons in
key water bodies to use as comparative benchmarks for future studies quantifying the

o effect of the changing climate.
Conduct rigorous effectiveness monitoring to assess responses of SGCN and priority
NA sensitive taxa to specific management activities to develop improved evidence-based
management recommendations and avoidance measures for SGCN (Binley et al.,
2025) as part of adaptive management.
Strategy 2. Collaborate to deliver conservation actions that support resilient
populations of SGCN and their habitats in partnership with agencies, Tribes, non-
governmental organizations, private landowners, and others.
Stressor Action

Support implementation of actions that improve overall watershed health (see
Watershed Health Assessment Framework). Improve water quality through excellent
stewardship of the land upslope of streams to reduce sedimentation and point and
non-point pollution.

Work with farmers to implement practical solutions to reduce sedimentation and
nutrient loading into streams (riparian buffers, cover crops, conserve wetlands, etc.).
Implement regenerative and precision agriculture practices to minimize the use of
pesticides, herbicides, and fertilizer, preventing subsequent runoff into adjacent water
bodies. Develop best management practices with farmers and communicate them to
landowners.

Help develop incentives and alternative practices to reduce effects of drain tiles on
streams and find practical yet more environmentally sound solutions for water storage
and conveyance.

Working with permitting agencies, ensure that mining operations that affect
downstream waters or mining operations that occur within waters properly mitigate
for effects on freshwater mussels (e.g. reducing effects on established mussel beds).
Ensure proper mining standards are adhered to minimize risk of releasing heavy metals
into adjacent water bodies. Perform proper remediation activities on affected water
bodies to restore population of sensitive aquatic macroinvertebrate species.



https://www.dnr.state.mn.us/whaf/index.html
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Stressor Action
N Work with the Army Corps of Engineers and others dedicated to problematic non-
SSer native species to reduce opportunities for invasive species to enter Minnesota waters
and to mitigate the effects problematic species already present.
1 Support projects that focus on stream restoration, dam removal and replacement with
‘El rock arch rapids, restoration of natural water connections, the installation of effective
fish passages, and mussel species reintroductions when and where appropriate.
Promote the establishment of riparian buffers, native plantings, filtration ponds, and
wetland basins. Insure the proper treatment of wastewater and stormwater. Mitigate
\7z ammonia runoff and point sources, especially during spring and summer when juvenile
s 3 mussels are most vulnerable. Investigate surfactant levels in lakes with high residential
land use. Bolster water quality standards sufficiently to minimize effects on native
mussels.
Improve aquatic biodiversity and create a robust native community by stocking
o mussels when and where appropriate.

Strategy 3. Develop and share informational material to guide conservation actions
for SGCN wildlife, such as species accounts, threat assessments, recovery plans,
relevant regulations, avoidance measures, and beneficial habitat management
strategies.

Stressor Action

Develop best management practices and communicate them to farmers, landowners,
and public regarding solutions to reduce sedimentation and nutrient loading into
streams (e.g., riparian buffers, cover crops, conserve wetlands, regenerative and
precision agriculture practices, reducing effects of drain tiles) to minimize effects of
runoff into adjacent water bodies.

& o9 Engage with community members who enjoy water bodies recreationally to increase
»J ;s\f awareness around the importance of healthy aquatic invertebrate communities to
support the overall health of the aquatic ecosystem.

V o8 Increase education and enforcement efforts for decontamination of aquatic vessels to
f . . . . .
AP S )5‘7‘ prevent transport of invasive macroinvertebrate species to new water bodies.

Continue to implement proven aquatic invasive species detection and prevention
s methods (e.g. Clean, Drain, Dry educational initiatives for boaters).
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Case Study: Spectaclecase, an Example of Full-circle Conservation

Through decades of collaboration with many partners and funding from the State and Tribal Wildlife Grants Program,
the spectaclecase is just one example of freshwater mussel conservation coming full circle in Minnesota. The
spectaclecase is a long-lived (over 100 years) mussel found in cavities within piles of large boulders and slab rocks in a
few locations in the Mississippi and St. Croix rivers in Minnesota. Given this unique and difficult-to-survey habitat, it is
a challenging species to study, but survey data collected by the DNR and other agencies suggest that the species has
declined. Spectaclecase currently occupies four HUC8 (a hydrologic unit code the typically describes a medium-sized
river) basins in Minnesota (extirpated from 1). The Lower St. Croix basin is one of only a few strongholds currently
remaining for this species across its range. Spectaclecase received protection under the Endangered Species Act
(ESA) in 2012, and since then the DNR and its partners have been working to restore the spectaclecase populations in
the Upper Mississippi River basin.

There are a number of reasons why mussel species are in decline but given freshwater mussels’ need for host-fish to
complete their life cycle, understanding specific host needs for a freshwater mussel species is critical to its
conservation. Since the hosts for spectaclecase were unknown at the time of its listing under the ESA, host-fish
identification was a high priority conservation action. The DNR and University of Minnesota (UM) spent many years
conducting laboratory trials to identify the host for spectaclecase without any success. Then, after realizing that
spectaclecase found upstream of the St. Croix Falls Dam were showing no signs of reproduction, the DNR and UM
deduced that the absence of host-fish upstream of the dam could be the reason why spectaclecase were unable to
reproduce. A search began for fishes that were missing upstream of the dam, and Mooneye, Goldeye, and American
Eel were identified. Host-trials for these three species determined that Mooneye and Goldeye are indeed hosts for
spectaclecase, and finding glochidia (larval mussels) on the gills of Mooneye in the wild corroborated the laboratory
results.

Ever since appropriate hosts were identified in 2017, the DNR has been culturing spectaclecase, with the plan to
reintroduce them into the Mississippi and St. Croix rivers to bolster populations. At the DNR’s mussel facility in Lake
City, the first few years of spectaclecase culture begins in a laboratory setting. Optimal flow rate, sediment type,
sediment size, water temperature, and feeding regimes have been experimentally determined to maximize their
survival and growth. The mussels continue growing in storage totes in the river for a few more years until they are
big enough to tag and are more resistant to predation. The DNR’s first spectaclecase cohort was produced in 2017
(130 individuals) and is planned to

be reintroduced in 2025. In the
coming years, they will be monitored

"

W

for signs of growth, survival, and
recruitment - which are indicators

of a self-sustaining population and .
the ultimate sign of conservation

success. ?

Next steps for the spectaclecase
include continued culturing of
additional cohorts to support
genetic robustness. Additionally,
the DNR plans to collaborate with
partners to better understand their
unique habitat requirements and
incorporate creation of additional
spectaclecase habitat into future
stream restoration projects.

Photo: Spectaclecase mussels, DNR Center for Aquatic Mollusk Programs
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