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Abstract

We have developed a comprehensive database for freshwater mussels for the Duck River
drainage in Tennessee, includinglésgesttributary, the Buffalo River. This database is

intended to serve as an expandable template that could be applied statewide. The Duck River
is one of the most biologically diverse rivers in the world, with historically over 70 mussel
species, and it hdseen selected as a priority watershed by multiple management and
conservation entities. The database for this system compites 7,000 mussel records,

spanning 200 yearfrom multiple Federa) State academic, and private entities, representing

77 native species. The database is spatially explicit and includes temporal and methodological
data for each record, and notes of negative survey data were made when possible. The
database can facilitate thereation of distribution maps for each species and temporal maps of
species richness to show watershettle trends. This project addresses the present lack of a
centralized mussealatabase in Tennessee for a critical system. It will be available to facilitate
species status assessments, inform conservation planning, and serve as a model for similar

databases for other Tennessee watersheds.

Introduction

Tennessee has the second most diverse freshwater mussel fauna in the United States,
with 141 species of historical occurrence. Over fifty freshwater mussel species in Tennessee are
designated as federally threatened or endangered (G. Dinkins, McClungiMiBatabasgoral
comm, 2022); more are petitioned for listing under the Endangered Species Act (CBD 2010) or

have pending status. Severaderal, Stateand educational entities in Tennessee monitor and



studyfreshwater mussel populations. These include, but are not limited to, the U.S. Fish and
Wildlife Service, U.S. Geological Survey, Tennessee Wildlife Resources Agency, Tennessee Valley
Authority, The Nature Conservancy, the University of Tennessee, andltioggirms. While

several databases exist for freshwater mussel research in Tennessee, most focus on listed or
rare species (Tennessee Department of Environment and Conservation [TDEC] 2023) or
museum records (McClung Museum). However, research and o@ig® objectives may

require information regarding common species and/or data not typically included in these
preexisting databases (e.g., quantitative monitoring results, historical reports, and/or consulting
surveys). Tennessee lacks a comprehenseghfrvater mussel database, requiring entities to
outsource data requests to agencies individually. This arduous anectmsuming task inhibits
efficiency in the beginning stages of research and conservation projects, including species
status assessmentg ceviews. All entities would, therefore, likely benefit from a

comprehensive, statevide database of freshwater mussalllection and survey efforts.

To address this gap, we have proposed the creationsbai@wide, comprehensive
freshwatermusseldatabase to serve the multiple agencies and stakeholders tasked with
YEYylF3Ay3 yR O2yaSNBAYy3a GKS adlidSQa oA20F 2 NJ
initiatives. We began this initiative throughsmaller, pilot project at the watershed level.

From this, we can create an expandable template, preferably covering a watershed where the
need for this information is of value for ongoing and futureiatives. We selected the Duck
River as this priority watershed. This system is one of North America's most biologically diverse

rivers, with historically over 70 species of mussels. Currently, 15 federally listed species are

extant in the river (WisniewsR020). The Duck River has a long history of monitoring by
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multiple entities using an array of sampling approaches. Monitoring and reintroduction

activities are currently active in the drainage. However, these are mainly restricted to
FLILINRPEAYI GSt&@ pn NAGSNI YAt Sa 0SS0 a&Boiic i KS OAle
Station, Milltown ¢ Sy y Saa4SS OKSNBIFGSNE [AffFNRQa aAftfT
5" W). The Tennessee Wildlife Resources Agency (TWRA) establisgedrarionitoring

program in the river in 201’he Cumberland River Aquatic Center in Gallatin, Tennessee, is
managed and operated by TWRA to propagate and reintroduce freshwater mussels into areas
where extirpations have occurred. Permitting for ongoing water withdrawals has highlighted
theneedfory F2NX I GA2Yy 2y GKS t20FGA2y IyR aidl Gdza 27
vulnerable mussel assemblages, identification of sampling gaps along the system, and

suggestions of where redundant assemblages may exist in the event of catastrophic drought or
water withdrawals (Lee 2024). Therefore, this system was an opportune and relevant starting

point and test case for the proposed statewide database for all freshwater mussel records.

Our primary objective for this project was to compile historic and current freshwater
mussel records from the Duck River drainage and orgahem into a concise, spatially
explicit, expandable, and methegpecific database. Additionally, we intended to use this
LINE2SO0GQa aidNHzO(GdzNBE | yR RSt A @S NIFederdl,staté,2 Ay A A
academic, and private partners for a statewide freshwater mussel database for Tennessee. This
report serves as a support document for our Duck Rivéalzlsse by summarizing its creation

and structure.



Methods: Database Creation

We created a comprehensive database for freshwater mussel collection and observation
data for the Duck River drainage, including its tributaries (Lower Duck HUCS8, Upper Duck HUCS,
and Buffalo HUCB8). The database exists in a tabular format in Microsefisdand as
shapefiles (shp.) and can be disseminated by the database oWrteF(sh and Wildlife Service;
refer to Acknowledgements for how to request data) based on the end user's format
preference. This section offers a brief overview of the database creation process. However, for
comprehensive information and analysis, the Access file "DuckDatabase.accdb” may be

requested from theU.S Fish and Wildlife Service.

Freshwater Mussel Presence Data

We compiled freshwater mussel records from the following sources: Tennessee Wildlife
Resources Agency, U.S. Fish and Wildlife Service, McClung Museum of Natural History and
Culture, North Carolina Museum of Natural Sciences, Invertebase, The Ohio Stegesityn
Museum of Biological Diversity, Tennessee Valley Authority, Tennessee Department of
Conservation, and published and unpublished reports and data sheets from multiple sources.
Quality assurance was performed for all data prior to inclusion in #ialthse. As a preliminary
step, freshwater mussel records were assessed for locality accuracy. If a locality could not be
discerned with the given information, the record was generally not included unless it

represented a novel species occurrence (€gipblasma toruloga

A record represents an observation of a species from one locality on a specifit\tiate.

specified the number of individuals collectadd differentiated betweenive mussels, fresh



dead shells (tissue intact, shiny nacre), and relic sheiathered and wornchalky nacre).

Sngle valve shell records were counted as one individliahultiple sources gave duplicate
records, those records were combinalfe derived coordinates from the given locality
information if the source provided no coordinatdsthe coordinates provided by the source

were erroneous (e.g., did not overlap the river or did not match the locality description), we
corrected locations at our discretion using a donation of their site description and inference
(corrections noted in metadata). Species observations were recorded as individual records for a
site with multiple collection events. Taxonomic assignments follow the Freshwater Mollusk

/| 2y aSNDI (9282¢Chéckli af Silal/e&Nam@MCS 2023Williams et al. (2017), and
Watters (2018). Historical names were updated as necessary. Sites with no observed mussels
were included in the database as negative data. Howevemote that mussels may be prase

in past or future sampling events at these locations.

We included as much data as possible to ensure complete species distribution
information within the watershed. However, we omitted some records due to insufficient
information, erroneous datagr data-sharinglimitations. For instance, we omitted some data
from the TDEC, Tennessee Valley Authority, and museums, as they were either replicated in
other sources or lacked sufficient information to assess quality or determine reliable localities.
Museum data were accessed iZ1; subsequenupdates to those dtections can be added to
this database. While we inquired about identification verification for certain recavds)ote
that not all museum records are verified; therefore, these records are subject to change.

Although our goal was to develop a comprehensive freshwater mussel database for the Duck



River drainage, we recognize the existence of additional unaccounted records. This database

remains a living project and will be updated as new records are discovered and abllecte

Database Format and Attributes

The database housed at the McClung Museum of Natural History and Culture (Gerry
Dinkins, curator) was used as a template for our database. We used additional freshwater
mussel databases to inform our formatting (e.g., Western Freshwater Mussel Database, t
Virginia Department of Wildlife Resources [Brian Watson], the Georgia Department of Natural
Resources [Jason Wisniewski], Texas A&M Mussel database, Invertebase, NatureServe, TDEC
[2023]). We built the database using Microsoft Access 2016, as thisgpndgrreadily available

to most of our colleagues and can be easily transferred to other software and formats.

We aimed to create a spatially explicit database specifically for freshwater mussels.
Throughout this project, we discussed relevant attributes with malacologists in Tennessee and
surrounding states to ensure the database included all relefrashwater mussel conservation
and research informationn February 2023, we presented our database at the Tennessee
Endangered Mollusk Committee Meeting to our colleagues, many of whom will basand,
and our selected attributes were approved. Selected attrilsutan be found in Table 1 of this
document, and methodological descriptions of how we derived each attribute from the source
data are provided. Although all records were assessed for these attributes, many did not have
all attributes relevant to freshwatemussel collections (e.g., museum records often lack

information on survey type and effort). We included records that lacked certain attributes if we



could verify the locality of the collection or observation and specified when the source did not

provide an attribute.

Detailed metadata and data disclaimers are included as individual tables within the
database. We kept the Access database format, table relationships, and queries simple to
streamline future format adjustments. The database format is subject to chantpesgsroject
develops, with future alterationsncluding additional tables and forms, changes to table
relationships, and additional queries should additional funding become available for its
expansion. This Access database was built for the utilityeofiitabase manager, and we
envision disseminating it througtxportto Excel or GIS. The following section describes the

contents of the database and additional formatting details.

Results: Database Contents

Database Structure

¢CKS YIAY LINRPRdzOG 2F (GKA& LINRB2SOG Aa GKS 1O
housed with theU.S.Fish and Wildlife Service. The database is intended to be a living document
and is subject to change as the database develops. Future alterations could include adding new
freshwater mussel records and attributes, taxonomic changes, record reidentificatindghe
addition of new river drainages. The Access database contains a primary " Muséédshiat
includes the freshwater mussel data thatMaé disseminated to the end users (Table 1).
Additionally, the Access database includes 10 support tables that are described in Table 2 of
thisdocument5 I G RA&AOf I AYSNAR YR RSOGFAfTSR YSOFRFGI

provided as support tables and may be requested and included with any database



disseminationNegative data are included as an individual table and represent collection events

at sites where no freshwater mussels were obsenibi; table includes a subset of the

FOGNROdzI Sa FNRBY (KSsudey tpeandeffcitd CGK St SIS dyadDi @R A Y|
may also be disseminated with the data disclaimers and metadata. The remaining Access tables

are support tables with information relevant to data entry, including several tables connected

G2 (KS toandesstiedrhlidedhe data entry process. Several support tables (i.e.

Authority, Common Names, Genus, Species, and Status and Ranks) are not restricted to Duck

WA DPSNI Ydza d8Sf ALISOASA o6dzi Ay Of dzRS AYTF2NXNIGA2Y
extraneous information to accommodate the exsion of this database beyond the Duck River

drainage.

This product will serve a variety of data needs for freshwater mussel conservation and
research. Therefore, we created a general query that enables the database manager to query
the database for each data request individually. This general query isditiediza & St & v dzS NE ¢
YR AyOfdzRRSa Iff GGNROGdziSE FNRY GKS GlFoftS aa
the data manager to process data requests but also to ensure that records are not duplicated

during data entry. The database containsonefarrh 0 ft SR dGadzaaSfaé¢ OGKFG &as|

data entry for the primary table.

Freshwater Mussel Data

A

14 2F al NODK HnHoX (GKS dadzaasStaéeé GlFLofS AyOf
representing the collection or observation of a species from a locality on a specific date.

Records represent6 native species collected or observed over a-26@r period (1800s to



2022) from the Duck River and its tributaries (Table 3). Several records in the database are
NBLIZNILISR |a Galldé | y R CaddbarunigEgiobdsmaliesbinyiogl A FASR o0DS
PleurobemaToxolasmaandVillosg. These are not included in the total species count;

however, they were retained due to their relevance to the species composition of sites. Records

of the invasiveclamnative to AsiaCorbicula flumineawere included in the database when

provided by our sources

The database includes mussel records from over 200 survey sites. We retained source
coordinates whenever possible; therefore, reported sites may appear redundant. We prioritized
reporting data in its original form to enable end users to organize datayusilque objectives
based criteria for combining sites (e.g. Lillard Mill). The database includes collections and
observations from over 100 unique collectors from varibesleral, Stateacademic, and
private entities and reflects various survey types affdrts. We included detailed reference

information, allowing users tauery the database based on data source type.

Common and scientific names of Freshwater mussels are based on the latest
information available from The Freshwater Mollusk Conservation Society (FMCS 2023), which
maintains lists of common and scientific names of freshwater gastropods and bivalvesist This
serves as a consensus document for mussel conservation practitioners, hobbyists, scientists,
and the public. It is based on taxonomic updates in the geeirewed literature as reviewed by
a society subcommittee of experts on mollusks and taxonomyC& ieriodically publishes
these lists, and the next printing is anticipated in 2025; at the time of this report, Williams et al.
(2017)servesas the authoritative document for this list. Coinciding with the FMCS biannual

symposium every two years, the FMCS names subcommittees meet to update the lists.
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Spatial Data and Availability

At the time of this report, the spatial components of this database are not aoeess.
They are owned by the.S.Fish and Wildlife Service, which funded this project (see
Acknowledgements for contacts within th&S.Fish and Wildlife Service for data inquiries).
Therefore, the data compiled for this report are provided as maps (Appendices A and B). One
objective of this project was to create a template for what could become a publicly available
spatial database for aqgries by individual users, with daprivacy and protection in mind. Due
to technology constraints and discussions with funding sources (i.e., the U.S. Fish and Wildlife
Cookeville Field Office; see Acknowledgements for contact information for data inquiries), we
created spatial componentsf the Access database using ESRI ArcGIS Pro V3.0 that can be
disseminated with the tabular database at the request of end users. Spatial data are located in
GKS T2t RSNJ GAGE SR a5dz015FGrolaSy{ LIl GAlFféd ¢KS
Daté€ | NB Ay LIRUsSFiShsaadiwdigiife Sefvicdiak shapefiles in their entirety
(DuckDatabase.shp; NegativeData.shp). Additionally, we created individual distribution maps
for each native freshwater mussel species reported in the database (Appendix B). These data
areprovideda aKIlI LISTAfSa Ay GKS T2t RSNJ a{LISOASE 5Aal
owned by theU.S.Fish and Wildlife Service. The data disclaimers and metadata tables from
Access may be included with any dissemination ofsietial data. Spatial components were
derived in March 2023 and are, therefore, subject to change as future alterations are made to

the Access database and additional data are available.
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Table 1 Attributes selected during database creation and included in the fimaldza 4 St 4¢ GlF6f S Ay GKS 5dz01 5
including a detailed listing of all data fields and their descriptions for the freshwater mussel database created foktRevByc

Tennessee. This data dictionary explains how each attribute was defined, derived, and used within the database Siiations.

for sources used for statuses and ranks are provided in References. This complete data structure allows for thorough amument

of freshwater mussel occurrences while maintaining standardization across multiple sources and time p&f08s= Freshwater

Mollusk Conservation SocietyDEC = Tennessee Department of Environment and Conservation

Attribute Name Description of Attribute
Automated number assigned by Access based on entry order. Missing numbers are a result of reco

Record removed from the database

Genus Ge_nus as assigned in 2023 FI\_/I_CS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of
United States and Canada, Williams et al. (2017), and Watters (2018)

Species Specifi_c epithet as assigned in 20_23 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unic
the United States and Canada, Williams et al. 2017, and Watters 2018)

Family Taxonomic Family

Authority Taxonomic AuthorityAuthority of most current species name

CommonName Commpn name as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unig
the United States and Canada, Williamsket2017), and Watters (2018)

FederalStatus Federal listing under the U.S. Endangered Species Act. Statuses were assigned in February 2023 &

subject to change
State rank of species in Tennessee. A-legal rank that indicates thearity and vulnerability of a species
StateRank at the state level. Derived from the TDEC (2023) Data Viewers, NatureServe (2023) Explorer, and t
Tennessee State Wildlife Action Plan

Legal listing in Tennessee. Derived from the TDEC (2023) Data Viewers, NatureServe (2023) Expld
the 2015 Tennessee State Wildlife Action Plan

StateStatus
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NumberRelic

Number of relic shells collected or observed. NS=Not Specified

Total number (live, frestlead, and relic) collected or observed. NS=Not Specified. If value is not give

NumberTotal source but can be calculated with given information, it was derived by K. Womble

Effort _Person_hours (sampling time in hours x numbe_r of _samplers) at _the t_antire site_. NS = Not Specified.
is not given by source but can be calculated with given information, it was derived by K. Womble

CPUE site Catch per unit e_ffort_at si_te (mus;els per hour)._NS = Not Specified. If value is not given by source b

- be calculated with given information, it was derived by K. Womble

Mussels per square meter at the site. If density was given by source in a different format, it was con

Density_site to mussels/square meter by K. Womble. 95% confidence intervals are placed after density in parent
if given by source. NS = Not Specified

Length Totql Ie.ngth in millimeters if specified. If any nqtgs about size range or age are given, they will be in
in this field as given by source. NS = Not Specified

Sex Sex of specimens in record or sex ratios at entire site if given by source. NS = Not Specified

Gravidity Presence of gravid females if given by source. NS = Not Specified

SurveyType Type of survey cqnducted: Qualitative Timeq o o 3
Search;Quantitativuadrats; Transects;Semiquantitative;Opportunistic;Survey type not specified

SurveyTime Length of sampling time in total hours. NS = Not Specified

CoordinatesSource

If the latitude and longitude listed by source are assigned to the record: Coordinates provided by so
the source did not provide coordinates, they were derived using the given locality information. If
coordinates are erroneous or do not overlaperythey were corrected by K. Womble.

ConditionRemarks

Additional information on specimen, shell condition, and specimen storage. Ex: Live or fresh dead ¢
combined. If shell condition is not specified: Shell condition not specified

Information regarding species identification. Ex: old synonymy given by source, subsequent name ¢

IDRemarks . P

apparent identification errors

Additional remarks on the record (museum catalog number, estimated date, occurrence information
OtherRemarks . . . . . L

source errors, habitat information, ecological information, site descriptions)
Reference Citation for record
Reference2 Additional reference if listed by source

Y/N. Specifies whether a data share agreement was signed between the data source and the data ¢
DataShareAgreemert WS O2 NR& | A4aA3JySR 4G, ¢ akKz2dzZ R 60S SEOf dzZRSR FTNRY

between source and requestor.
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Table 3List of native freshwater mussel species represented in the Duck River database
(DuckDatabase.accdiffommon and scientific names foéshwater mussels are based on the
latest information available from Williams et al. (2017) and FMCS (2883)denotesgenetic

uncertainty with the species at the time of this report.

No. | Species Common Name

1 Actinonaias ligamentina Mucket

2 Actinonaias pectorosa Pheasantshell

3 Alasmidonta marginata Elktoe

4 Alasmidonta viridis Slippershell Mussel

5 Amblema plicata Threeridge

6 Arcidens confragosus Rock Pocketbook

7 Cambarunio dactylus Cumberland River Rainbow
8 Cambarunio taeniatus Painted Creekshell

9 Cumberlandia monodonta Spectaclecase

10 | Cyclonaias nodulata Wartyback

11 | Cyclonaias pustulosa Pimpleback

12 | Cyclonaias tuberculata Purple Wartyback

13 | Cyprogenia stegaria Fanshell

14 | Ellipsaria lineolata Butterfly

15 | Elliptio crassidens Elephantear

16 | Epioblasma ahlstedti Duck River Dartersnapper
17 | Epioblasma aureola GoldenRiffleshell

18 | Epioblasma brevidens Cumberlandian Combshell
19 | Epioblasma florentina Yellow Blossom

20 | Epioblasma obliguata Catspaw

21 | Epioblasma triquetra Snuffbox

22 | Epioblasma turgidula Turgid Blossom

23 | Eurynia dilatata Spike

24 | Fusconaia cuneolus Finerayed Pigtoe

25 | Fusconaia flava Wabash Pigtoe

26 | Fusconaia subrotunda Longsolid

27 | Hemistena lata Cracking Pearlymussel
28 | Lampsilis abrupta Pink Mucket

29 | Lampsilis cardium Plain Pocketbook

30 | Lampsilis fasciola Wavyrayed Lampmussel
31 | Lampsilis ovata Pocketbook

32 | Lampsilis teres Yellow Sandshell
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33 | Lasmigona complanata White Heelsplitter

34 | Lasmigona costata Flutedshell

35 | Lasmigona sp. Barrens Heelsplitter
36 | Leaunio vanuxemensis Mountain Creekshell
37 | Lemiox rimosus Birdwing Pearlymussel
38 | Ligumia recta Black Sandshell

39 | Medionidus conradicus Cumberland Moccasinshell
40 | Megalonaias nervosa Washboard

41 | Obliquaria reflexa Threehorn Wartyback
42 | Obovaria subrotunda RoundHickorynut

43 | Paetulunio fabalis Rayed Bean

44 | Pegias fabula Littlewing Pearlymussel
45 | Plectomerus dombeyanus Bankclimber

46 | Pleurobema clava Clubshell

47 | Pleurobema cordatum Ohio Pigtoe

48 | Pleurobema oviforme Tennessee Clubshell
49 | Pleurobema rubrum Pyramid Pigtoe

50 | Pleurobema sintoxia Round Pigtoe

51 | Pleuronaia barnesiana Tennessee Pigtoe

52 | Pleuronaia dolabelloides Slabside Pearlymussel
53 | Potamilus alatus Pink Heelsplitter

54 | Potamilus fragilis Fragile Papershell

55 | Potamilus ohiensis Pink Papershell

56 | Ptychobranchus fasciolaris Kidneyshell

57 | Ptychobranchus subtentus Fluted Kidneyshell

58 | Pyganodon grandis Giant Floater

59 | Quadrula apiculata Southern Mapleledf
60 | Quadrula fragosa Winged Mapleleaf

61 | Quadrula quadrula Mapleleaf

62 | Reginaia ebenus Ebonyshell

63 | Sagittunio subrostratus Pondmussel

64 | Simpsonaias ambigua Salamander Mussel
65 | Strophitus undulatus Creeper

66 | Theliderma cylindrica Rabbitsfoot

67 | Theliderma intermedia Cumberland Monkeyface
68 | Theliderma metanevra Monkeyface

69 | Toxolasma cylindrellus Pale Lilliput

70 | Toxolasma lividum Purple Lilliput

71 | Toxolasma parvum Lilliput

72 | Tritogonia verrucosa Pistolgrip

73 | Truncilla donaciformis Fawnsfoot
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74 | Truncilla truncata Deertoe
75 | Utterbackia imbecillis Creeper
76 | Utterbackiana suborbiculata | Flat Floater
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Conclusions

This project documents over 7,000 freshwater mussel collections and observations from
over 200 years in the Duck River and its tributaries, making it the most comprehensive
collection of mussel records from this drainage. This project is intended to begeficies and
a0F1SK2ft RSNBR GFa{i{SR ¢6A0GK YIylI3aAy3a yR O2yaSND
efficiency, and informing multiple future research and conservation initiatives in the Duck River.
The database streamlines the assembly of spadigsibution information in the Duck River
drainage, which could improve the efficiency of Species Status Assessments ayelFive
Status Reviews under the Endangered Species Act and other research and conservation
objectives. This project highlights asem the drainage that may warrant survey attention and
informs future sampling prioritizations. Additionally, this database enables the assessment of
longi SNY OKIy3aSa Ay GKS 5dz01 wA@SNRa YdzaaSt ¥l dz
trends. Weconstructed this database to evolve as a living document that will be updated with

additional records as research and conservation work continues in the Duck River drainage.

Because the Duck River database is designed to serve as a template for Tennessee's
statewide freshwater mussel database, its structure is intentionally scalable. As funding
becomes available, new river drainages in Tennessee can be incorporated quip&lydiBg
this database to additional river drainages in Tennessee will likely benefit all entities working to

protect and conserve freshwater mussel resources in the state.
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Appendix A.Spatial extent and components of the Duck River Drainbgenessee Freshwater Mussel Database.
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Appendix A1Map of freshwater mussel collections and observations from the Duck River drainage-2DBX)sThis

comprehensive map includes all species and conditions (live, fresh dead, and relic).
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Appendix A2Negative data from the Duck River Freshwater Mussel Database. Sites represent collection events where no

freshwater mussels were observed.
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Appendix B Species Distribution Maps from the Duck River Freshwater Mussel Database. Maps are in alphabetical order by genus

and species. Collection dates range from the 1800s to 2022 and include all conditions (live, fresh dead, and relic).
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Appendix B1Actinonaias ligamentinéMucket) distribution in the Duck River Drainage.

25



35°20'N

1 ! ! 87°2I0’w ! 1 ! 1 1 86°4Io'w’ ! ! 1 ! ] ] 860w
| ® Pheasantshell Occurrences ) N n
[32]
|1 Lower Duck Watershed i
[ Upper Duck Watershed Nashie I
1 Buffalo Watershed ] !

B {7 Dickson ?
z {3
" &

nI _Franklin
—{refuge = o
25 s ft
i ‘T!" @ oMurfr‘eestn'.wo I
5

=z
o
~-
o
152l
m

il Tims L

- Ford
Nert fad Lake
£ P &
0 10 20 40 Kilometers Basemap - World Topo Map: Esri, DeLorme, HERE, TomTom, Intermap, increment P Corp., GE3CO,
L | ! 1 | 1 1 1 | S [11] USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
&-b' {Hong Kong), swisstopo, Mapmylndia, and the GIS User Community
I T 1 T T T 1 T 1 I T I T I 1
87°20'W 86°40'W 86°W

Appendix B2Actinonaias pectoros@Pheasantshell) distribution in the Duck River Drainage.
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Appendix B3Alasmidonta marginatdElktoe) distribution in the Duck River drainage.

27



T

36°N

1 ] 1 87°2|0'w ! 1 ] L] Il 86°4|o'w’ ] ] 1 ] 86°w ]
| @ Slippershell Occurrences| Z N n
[i2)

|1 Lower Duck Watershed A

1 Upper Duck Watershed SN
- o

|1 Buffalo Watershed ! o

B {7 Dickson

z a3
‘:.Franl(lln
< @ oMurfreesbr.wo s

5
=
=]
~
o
152l
™
Tims =
- Ford
Vet fad Lake
o3 i o,
0 10 20 40 Kilometers Basemap - World Topo Map: Esri, DeLorme, HERE, TomTom, Intermap, increment P Corp., GE3CO,
L | ! 1 | 1 1 1 S [11] USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
&-b' (Hong Kong), swisstopo, MapmyIndia, and the GIS User Community
1 I T | T T T 1 T 1 I T I T I
87°20W 86°40'W 86°W

Appendix B4Alasmidonta viridigSlippershelMussel) distribution in the Duck River drainage.
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Appendix B6Arcidens confragosyfock Pocketbook) distribution in the Duck River drainage.
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Appendix B8Cambarunio taeniatu@Painted Creekshell) distribution in the Duck River drainage.
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Appendix B9Cumberlandia monodontSpectaclecase) distribution in the Duck River drainage.
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Appendix B10Cyclonaias nodulat@NVartyback) distribution in the Duck River drainage.
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Appendix B11Cyclonaias pustulog®impleback) distribution in the Duck River drainage.
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Appendix B12Cyclonaias tuberculat@Purple Wartyback) distribution in the Duck River drainage.
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Appendix B13Cyprogenia stegariéFanshell) distribution in the Duck River drainage.
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Appendix B14Ellipsaria lineolatgButterfly) distribution in the Duck River drainage.
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Appendix B15Elliptio crassidenilephantear) distribution in the Duck River drainage.
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Appendix B16Epioblasma ahlsted{Duck River Dartersnapper) distribution in the Duck River drainage.
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Appendix B17Epioblasma aureoléGolden Riffleshell) distribution in the Duck River drainage.
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Appendix B18Epioblasma brevider{€umberlandian Combshgdistribution in the Duck River drainage.
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Appendix B19Epioblasma florentin@Yellow Blossom) distribution in the Duck River drainage.
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Appendix B20Epioblasma obliquatéCatspaw) distribution in the Duck River drainage.
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Appendix B21Epioblasma triquetrgSnuffbox) distribution in the Duck River drainage.
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Appendix B30Lampsilis fasciol@Vavyrayed Lampmussel) distribution in the Duck River drainage.
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	Abstract 
	We have developed a comprehensive database for freshwater mussels for the Duck River drainage in Tennessee, including its largest tributary, the Buffalo River.  This database is intended to serve as an expandable template that could be applied statewide.  The Duck River is one of the most biologically diverse rivers in the world, with historically over 70 mussel species, and it has been selected as a priority watershed by multiple management and conservation entities.  The database for this system compiles 
	Introduction  
	 Tennessee has the second most diverse freshwater mussel fauna in the United States, with 141 species of historical occurrence. Over fifty freshwater mussel species in Tennessee are designated as federally threatened or endangered (G. Dinkins, McClung Museum Database, oral comm., 2022); more are petitioned for listing under the Endangered Species Act (CBD 2010) or have pending status. Several Federal, State, and educational entities in Tennessee monitor and 
	study freshwater mussel populations. These include, but are not limited to, the U.S. Fish and Wildlife Service, U.S. Geological Survey, Tennessee Wildlife Resources Agency, Tennessee Valley Authority, The Nature Conservancy, the University of Tennessee, and consulting firms. While several databases exist for freshwater mussel research in Tennessee, most focus on listed or rare species (Tennessee Department of Environment and Conservation [TDEC] 2023) or museum records (McClung Museum). However, research and
	 To address this gap, we have proposed the creation of a statewide, comprehensive freshwater mussel database to serve the multiple agencies and stakeholders tasked with managing and conserving the state’s biota or to inform multiple research and conservation initiatives.  We began this initiative through a smaller, pilot project at the watershed level.  From this, we can create an expandable template, preferably covering a watershed where the need for this information is of value for ongoing and future init
	multiple entities using an array of sampling approaches. Monitoring and reintroduction activities are currently active in the drainage. However, these are mainly restricted to approximately 50 river miles between the city of Columbia and Lillard’s Mill Hydroelectric Station, Milltown, Tennessee (hereafter, Lillard’s Mill; Marshall County, 35° 35' 12" N / 86° 47' 5" W). The Tennessee Wildlife Resources Agency (TWRA) established a 5-year monitoring program in the river in 2010. The Cumberland River Aquatic Ce
	 Our primary objective for this project was to compile historic and current freshwater mussel records from the Duck River drainage and organize them into a concise, spatially explicit, expandable, and method-specific database. Additionally, we intended to use this project’s structure and deliverables to initiate discussions and plans with our Federal, State, academic, and private partners for a statewide freshwater mussel database for Tennessee. This report serves as a support document for our Duck River da
	Methods: Database Creation  
	 We created a comprehensive database for freshwater mussel collection and observation data for the Duck River drainage, including its tributaries (Lower Duck HUC8, Upper Duck HUC8, and Buffalo HUC8). The database exists in a tabular format in Microsoft Access and as shapefiles (shp.) and can be disseminated by the database owner (U.S. Fish and Wildlife Service; refer to Acknowledgements for how to request data) based on the end user's format preference. This section offers a brief overview of the database c
	Freshwater Mussel Presence Data  
	 We compiled freshwater mussel records from the following sources: Tennessee Wildlife Resources Agency, U.S. Fish and Wildlife Service, McClung Museum of Natural History and Culture, North Carolina Museum of Natural Sciences, Invertebase, The Ohio State University Museum of Biological Diversity, Tennessee Valley Authority, Tennessee Department of Conservation, and published and unpublished reports and data sheets from multiple sources. Quality assurance was performed for all data prior to inclusion in the d
	 A record represents an observation of a species from one locality on a specific date. We specified the number of individuals collected and differentiated between live mussels, fresh 
	dead shells (tissue intact, shiny nacre), and relic shells (weathered and worn, chalky nacre). Single valve shell records were counted as one individual.  If multiple sources gave duplicate records, those records were combined. We derived coordinates from the given locality information if the source provided no coordinates. If the coordinates provided by the source were erroneous (e.g., did not overlap the river or did not match the locality description), we corrected locations at our discretion using a com
	 We included as much data as possible to ensure complete species distribution information within the watershed. However, we omitted some records due to insufficient information, erroneous data, or data-sharing limitations. For instance, we omitted some data from the TDEC, Tennessee Valley Authority, and museums, as they were either replicated in other sources or lacked sufficient information to assess quality or determine reliable localities. Museum data were accessed in 2021; subsequent updates to those co
	River drainage, we recognize the existence of additional unaccounted records. This database remains a living project and will be updated as new records are discovered and collected.  
	Database Format and Attributes  
	 The database housed at the McClung Museum of Natural History and Culture (Gerry Dinkins, curator) was used as a template for our database. We used additional freshwater mussel databases to inform our formatting (e.g., Western Freshwater Mussel Database, the Virginia Department of Wildlife Resources [Brian Watson], the Georgia Department of Natural Resources [Jason Wisniewski], Texas A&M Mussel database, Invertebase, NatureServe, TDEC [2023]). We built the database using Microsoft Access 2016, as this progr
	 We aimed to create a spatially explicit database specifically for freshwater mussels. Throughout this project, we discussed relevant attributes with malacologists in Tennessee and surrounding states to ensure the database included all relevant freshwater mussel conservation and research information. In February 2023, we presented our database at the Tennessee Endangered Mollusk Committee Meeting to our colleagues, many of whom will be end-users, and our selected attributes were approved. Selected attribute
	could verify the locality of the collection or observation and specified when the source did not provide an attribute.  
	 Detailed metadata and data disclaimers are included as individual tables within the database. We kept the Access database format, table relationships, and queries simple to streamline future format adjustments. The database format is subject to change as this project develops, with future alterations, including additional tables and forms, changes to table relationships, and additional queries should additional funding become available for its expansion. This Access database was built for the utility of th
	Results: Database Contents  
	Database Structure  
	 The main product of this project is the Access database titled “DuckDatabase.accdb,” housed with the U.S. Fish and Wildlife Service. The database is intended to be a living document and is subject to change as the database develops. Future alterations could include adding new freshwater mussel records and attributes, taxonomic changes, record reidentifications, and the addition of new river drainages. The Access database contains a primary " Mussels " table that includes the freshwater mussel data that wil
	dissemination. Negative data are included as an individual table and represent collection events at sites where no freshwater mussels were observed; this table includes a subset of the attributes from the “Mussels” table, including survey type and effort. The “Negative Data” table may also be disseminated with the data disclaimers and metadata. The remaining Access tables are support tables with information relevant to data entry, including several tables connected to the “Mussels” form to streamline the da
	 This product will serve a variety of data needs for freshwater mussel conservation and research. Therefore, we created a general query that enables the database manager to query the database for each data request individually. This general query is titled “Mussels Query” and includes all attributes from the table “Mussels”. This query is intended not only for use by the data manager to process data requests but also to ensure that records are not duplicated during data entry. The database contains one form
	Freshwater Mussel Data  
	 As of March 2023, the “Mussels” table includes 7,029 freshwater mussel records representing the collection or observation of a species from a locality on a specific date. Records represent 76 native species collected or observed over a 200-year period (1800s to 
	2022) from the Duck River and its tributaries (Table 3). Several records in the database are reported as “sp.” and remain unidentified (Genera: Cambarunio, Epioblasma, Leaunio, Pleurobema, Toxolasma, and Villosa). These are not included in the total species count; however, they were retained due to their relevance to the species composition of sites. Records of the invasive clam native to Asia, Corbicula fluminea, were included in the database when provided by our sources. 
	 The database includes mussel records from over 200 survey sites. We retained source coordinates whenever possible; therefore, reported sites may appear redundant. We prioritized reporting data in its original form to enable end users to organize data using unique objectives-based criteria for combining sites (e.g. Lillard Mill). The database includes collections and observations from over 100 unique collectors from various Federal, State, academic, and private entities and reflects various survey types and
	Common and scientific names of Freshwater mussels are based on the latest information available from The Freshwater Mollusk Conservation Society (FMCS 2023), which maintains lists of common and scientific names of freshwater gastropods and bivalves.  This list serves as a consensus document for mussel conservation practitioners, hobbyists, scientists, and the public. It is based on taxonomic updates in the peer-reviewed literature as reviewed by a society subcommittee of experts on mollusks and taxonomy. FM
	Spatial Data and Availability 
	 At the time of this report, the spatial components of this database are not open-access. They are owned by the U.S. Fish and Wildlife Service, which funded this project (see Acknowledgements for contacts within the U.S. Fish and Wildlife Service for data inquiries). Therefore, the data compiled for this report are provided as maps (Appendices A and B). One objective of this project was to create a template for what could become a publicly available spatial database for queries by individual users, with dat
	 
	Table 1. Attributes selected during database creation and included in the final ”Mussels” table in the DuckDatabase.accdb file, including a detailed listing of all data fields and their descriptions for the freshwater mussel database created for the Duck River, Tennessee. This data dictionary explains how each attribute was defined, derived, and used within the database structure. Citations for sources used for statuses and ranks are provided in References. This complete data structure allows for thorough d
	Attribute Name 
	Attribute Name 
	Attribute Name 
	Attribute Name 
	Attribute Name 

	Description of Attribute 
	Description of Attribute 



	Record 
	Record 
	Record 
	Record 

	Automated number assigned by Access based on entry order. Missing numbers are a result of records removed from the database 
	Automated number assigned by Access based on entry order. Missing numbers are a result of records removed from the database 


	Genus 
	Genus 
	Genus 

	Genus as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of the United States and Canada, Williams et al. (2017), and Watters (2018) 
	Genus as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of the United States and Canada, Williams et al. (2017), and Watters (2018) 


	Species 
	Species 
	Species 

	Specific epithet as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of the United States and Canada, Williams et al. 2017, and Watters 2018) 
	Specific epithet as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of the United States and Canada, Williams et al. 2017, and Watters 2018) 


	Family 
	Family 
	Family 

	Taxonomic Family 
	Taxonomic Family 


	Authority 
	Authority 
	Authority 

	Taxonomic Authority (Authority of most current species name) 
	Taxonomic Authority (Authority of most current species name) 


	CommonName 
	CommonName 
	CommonName 

	Common name as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of the United States and Canada, Williams et al. (2017), and Watters (2018) 
	Common name as assigned in 2023 FMCS Checklist of freshwater mussels (Mollusca:Bivalvia:Unionida) of the United States and Canada, Williams et al. (2017), and Watters (2018) 


	FederalStatus 
	FederalStatus 
	FederalStatus 

	Federal listing under the U.S. Endangered Species Act. Statuses were assigned in February 2023 and are subject to change 
	Federal listing under the U.S. Endangered Species Act. Statuses were assigned in February 2023 and are subject to change 


	StateRank 
	StateRank 
	StateRank 

	State rank of species in Tennessee. A non-legal rank that indicates the rarity and vulnerability of a species at the state level. Derived from the TDEC (2023) Data Viewers, NatureServe (2023) Explorer, and the 2015 Tennessee State Wildlife Action Plan 
	State rank of species in Tennessee. A non-legal rank that indicates the rarity and vulnerability of a species at the state level. Derived from the TDEC (2023) Data Viewers, NatureServe (2023) Explorer, and the 2015 Tennessee State Wildlife Action Plan 


	StateStatus 
	StateStatus 
	StateStatus 

	Legal listing in Tennessee. Derived from the TDEC (2023) Data Viewers, NatureServe (2023) Explorer, and the 2015 Tennessee State Wildlife Action Plan 
	Legal listing in Tennessee. Derived from the TDEC (2023) Data Viewers, NatureServe (2023) Explorer, and the 2015 Tennessee State Wildlife Action Plan 




	GlobalRank 
	GlobalRank 
	GlobalRank 
	GlobalRank 
	GlobalRank 

	Global rank of species. A non-legal rank that indicates the rarity and vulnerability of a species at the global level. Derived from NatureServe (2023) Explorer 
	Global rank of species. A non-legal rank that indicates the rarity and vulnerability of a species at the global level. Derived from NatureServe (2023) Explorer 


	Collector(s) 
	Collector(s) 
	Collector(s) 

	Collector(s)/Observer(s) cited for record. If all collectors from a collection event are not specified, the main author will be listed with et al. 
	Collector(s)/Observer(s) cited for record. If all collectors from a collection event are not specified, the main author will be listed with et al. 


	DateCollected 
	DateCollected 
	DateCollected 

	Date of collection or observation (MM/DD/YYYY). If only the year is given, the day and month are given values of 00. The earliest calendar date is listed if multiple dates are given for one collection or observation event. 
	Date of collection or observation (MM/DD/YYYY). If only the year is given, the day and month are given values of 00. The earliest calendar date is listed if multiple dates are given for one collection or observation event. 


	Year 
	Year 
	Year 

	Year of collection or observation. If the decade or year is not specified, the record is given a value of xx00 
	Year of collection or observation. If the decade or year is not specified, the record is given a value of xx00 


	Month 
	Month 
	Month 

	Month of collection or observation. If month of collection is not specified, the record is given a value of 00 
	Month of collection or observation. If month of collection is not specified, the record is given a value of 00 


	Day 
	Day 
	Day 

	Day of collection or observation. If the day of the month is not specified, the record is given a value of 00 
	Day of collection or observation. If the day of the month is not specified, the record is given a value of 00 


	Latitude 
	Latitude 
	Latitude 

	Latitude of collection or observation given by source or derived from given locality information. Given in decimal degrees 
	Latitude of collection or observation given by source or derived from given locality information. Given in decimal degrees 


	Longitude 
	Longitude 
	Longitude 

	Longitude of collection or observation given by source or derived from given locality information. Given in decimal degrees 
	Longitude of collection or observation given by source or derived from given locality information. Given in decimal degrees 


	CollectionLocality 
	CollectionLocality 
	CollectionLocality 

	Description of collection or observation location given by source or derived from given locality details. Minimal errors (spelling, etc) were edited at the discretion of K. Womble (database manager, compiler, primary author) 
	Description of collection or observation location given by source or derived from given locality details. Minimal errors (spelling, etc) were edited at the discretion of K. Womble (database manager, compiler, primary author) 


	County 
	County 
	County 

	County of collection or observation 
	County of collection or observation 


	State 
	State 
	State 

	State of collection or observation 
	State of collection or observation 


	HUC10 
	HUC10 
	HUC10 

	Hydrologic unit code 10 of collection or observation 
	Hydrologic unit code 10 of collection or observation 


	HUC10Name 
	HUC10Name 
	HUC10Name 

	Name of HUC10 of collection or observation 
	Name of HUC10 of collection or observation 


	HUC8 
	HUC8 
	HUC8 

	Hydrologic unit code 8 of collection or observation 
	Hydrologic unit code 8 of collection or observation 


	HUC8 Name 
	HUC8 Name 
	HUC8 Name 

	Name of HUC8 of collection or observation 
	Name of HUC8 of collection or observation 


	Live 
	Live 
	Live 

	Y/N/NS - live collected or observed; NS indicates that source did not specify whether live or fresh dead condition was collected or observed. User should look at NumberTotal and Condition remarks to discern the condition of records 
	Y/N/NS - live collected or observed; NS indicates that source did not specify whether live or fresh dead condition was collected or observed. User should look at NumberTotal and Condition remarks to discern the condition of records 


	FreshDead 
	FreshDead 
	FreshDead 

	Y/N/NS - fresh dead collected or observed. NS indicates that the source did not specify whether live or fresh dead condition was collected or observed. User should investigate NumberTotal and Condition remarks to discern the condition of records 
	Y/N/NS - fresh dead collected or observed. NS indicates that the source did not specify whether live or fresh dead condition was collected or observed. User should investigate NumberTotal and Condition remarks to discern the condition of records 


	NumberLive 
	NumberLive 
	NumberLive 

	Number of live collected or observed. NS=Not Specified 
	Number of live collected or observed. NS=Not Specified 


	NumberFreshDead 
	NumberFreshDead 
	NumberFreshDead 

	Number of fresh dead collected or observed. NS=Not Specified 
	Number of fresh dead collected or observed. NS=Not Specified 




	NumberRelic 
	NumberRelic 
	NumberRelic 
	NumberRelic 
	NumberRelic 

	Number of relic shells collected or observed. NS=Not Specified 
	Number of relic shells collected or observed. NS=Not Specified 


	NumberTotal 
	NumberTotal 
	NumberTotal 

	Total number (live, fresh dead, and relic) collected or observed. NS=Not Specified. If value is not given by source but can be calculated with given information, it was derived by K. Womble 
	Total number (live, fresh dead, and relic) collected or observed. NS=Not Specified. If value is not given by source but can be calculated with given information, it was derived by K. Womble 


	Effort 
	Effort 
	Effort 

	Person hours (sampling time in hours x number of samplers) at the entire site. NS = Not Specified. If value is not given by source but can be calculated with given information, it was derived by K. Womble 
	Person hours (sampling time in hours x number of samplers) at the entire site. NS = Not Specified. If value is not given by source but can be calculated with given information, it was derived by K. Womble 


	CPUE_site 
	CPUE_site 
	CPUE_site 

	Catch per unit effort at site (mussels per hour). NS = Not Specified. If value is not given by source but can be calculated with given information, it was derived by K. Womble 
	Catch per unit effort at site (mussels per hour). NS = Not Specified. If value is not given by source but can be calculated with given information, it was derived by K. Womble 


	Density_site 
	Density_site 
	Density_site 

	Mussels per square meter at the site. If density was given by source in a different format, it was converted to mussels/square meter by K. Womble. 95% confidence intervals are placed after density in parentheses if given by source. NS = Not Specified 
	Mussels per square meter at the site. If density was given by source in a different format, it was converted to mussels/square meter by K. Womble. 95% confidence intervals are placed after density in parentheses if given by source. NS = Not Specified 


	Length 
	Length 
	Length 

	Total length in millimeters if specified. If any notes about size range or age are given, they will be included in this field as given by source. NS = Not Specified 
	Total length in millimeters if specified. If any notes about size range or age are given, they will be included in this field as given by source. NS = Not Specified 


	Sex 
	Sex 
	Sex 

	Sex of specimens in record or sex ratios at entire site if given by source. NS = Not Specified 
	Sex of specimens in record or sex ratios at entire site if given by source. NS = Not Specified 


	Gravidity 
	Gravidity 
	Gravidity 

	Presence of gravid females if given by source. NS = Not Specified 
	Presence of gravid females if given by source. NS = Not Specified 


	SurveyType 
	SurveyType 
	SurveyType 

	Type of survey conducted: Qualitative Timed Search;Quantitative;Quadrats;Transects;Semiquantitative;Opportunistic;Survey type not specified 
	Type of survey conducted: Qualitative Timed Search;Quantitative;Quadrats;Transects;Semiquantitative;Opportunistic;Survey type not specified 


	SurveyTime 
	SurveyTime 
	SurveyTime 

	Length of sampling time in total hours. NS = Not Specified 
	Length of sampling time in total hours. NS = Not Specified 


	CoordinatesSource 
	CoordinatesSource 
	CoordinatesSource 

	If the latitude and longitude listed by source are assigned to the record: Coordinates provided by source. If the source did not provide coordinates, they were derived using the given locality information. If coordinates are erroneous or do not overlap river, they were corrected by K. Womble. 
	If the latitude and longitude listed by source are assigned to the record: Coordinates provided by source. If the source did not provide coordinates, they were derived using the given locality information. If coordinates are erroneous or do not overlap river, they were corrected by K. Womble. 


	ConditionRemarks 
	ConditionRemarks 
	ConditionRemarks 

	Additional information on specimen, shell condition, and specimen storage. Ex: Live or fresh dead counts combined. If shell condition is not specified: Shell condition not specified 
	Additional information on specimen, shell condition, and specimen storage. Ex: Live or fresh dead counts combined. If shell condition is not specified: Shell condition not specified 


	IDRemarks 
	IDRemarks 
	IDRemarks 

	Information regarding species identification. Ex: old synonymy given by source, subsequent name changes, apparent identification errors 
	Information regarding species identification. Ex: old synonymy given by source, subsequent name changes, apparent identification errors 


	OtherRemarks 
	OtherRemarks 
	OtherRemarks 

	Additional remarks on the record (museum catalog number, estimated date, occurrence information, source errors, habitat information, ecological information, site descriptions) 
	Additional remarks on the record (museum catalog number, estimated date, occurrence information, source errors, habitat information, ecological information, site descriptions) 


	Reference 
	Reference 
	Reference 

	Citation for record 
	Citation for record 


	Reference2 
	Reference2 
	Reference2 

	Additional reference if listed by source 
	Additional reference if listed by source 


	DataShareAgreement 
	DataShareAgreement 
	DataShareAgreement 

	Y/N. Specifies whether a data share agreement was signed between the data source and the data enterer. Records assigned “Y” should be excluded from data requests unless an additional agreement is available between source and requestor. 
	Y/N. Specifies whether a data share agreement was signed between the data source and the data enterer. Records assigned “Y” should be excluded from data requests unless an additional agreement is available between source and requestor. 
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	Table Name 
	Table Name 
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	Content Description 
	Content Description 



	Authority 
	Authority 
	Authority 
	Authority 

	List of taxonomic authorities for Tennessee freshwater mussels 
	List of taxonomic authorities for Tennessee freshwater mussels 


	Commons Names 
	Commons Names 
	Commons Names 

	List of common names for Tennessee freshwater mussels 
	List of common names for Tennessee freshwater mussels 


	Data Disclaimers 
	Data Disclaimers 
	Data Disclaimers 

	Disclaimers regarding the accuracy, completeness, and adequacy of the data. 
	Disclaimers regarding the accuracy, completeness, and adequacy of the data. 


	Genus 
	Genus 
	Genus 

	List of Tennessee freshwater mussel genera 
	List of Tennessee freshwater mussel genera 


	HUC10 
	HUC10 
	HUC10 

	Hydrologic Unit Code 10 and names 
	Hydrologic Unit Code 10 and names 


	HUC8 
	HUC8 
	HUC8 

	Hydrologic Unit Code 8 and names  
	Hydrologic Unit Code 8 and names  


	Mussels 
	Mussels 
	Mussels 

	Primary table including freshwater mussel data 
	Primary table including freshwater mussel data 


	Negative Data 
	Negative Data 
	Negative Data 

	Surveyed sites where no freshwater mussels were observed 
	Surveyed sites where no freshwater mussels were observed 


	“Mussels” Metadata 
	“Mussels” Metadata 
	“Mussels” Metadata 

	Detailed description of attributes and how they were derived in our primary table 
	Detailed description of attributes and how they were derived in our primary table 


	Species 
	Species 
	Species 

	List of Tennessee freshwater mussel species 
	List of Tennessee freshwater mussel species 


	Status and Ranks 
	Status and Ranks 
	Status and Ranks 

	Global, Federal and State listing and ranks for freshwater mussel species 
	Global, Federal and State listing and ranks for freshwater mussel species 


	 
	 
	 

	 
	 




	Table 2. The structural organization of the Microsoft Access database of freshwater mussel collections (DuckDatabase.accdb) conducted in the Duck River Watershed, Tennessee, detailing each component table and its specific purpose. 
	Table 3. List of native freshwater mussel species represented in the Duck River database (DuckDatabase.accdb). Common and scientific names of freshwater mussels are based on the latest information available from Williams et al. (2017) and FMCS (2023). An * denotes genetic uncertainty with the species at the time of this report. 
	No. 
	No. 
	No. 
	No. 
	No. 

	Species  
	Species  

	Common Name 
	Common Name 



	1 
	1 
	1 
	1 

	Actinonaias ligamentina 
	Actinonaias ligamentina 

	Mucket 
	Mucket 


	2 
	2 
	2 

	Actinonaias pectorosa 
	Actinonaias pectorosa 

	Pheasantshell 
	Pheasantshell 


	3 
	3 
	3 

	Alasmidonta marginata 
	Alasmidonta marginata 

	Elktoe 
	Elktoe 


	4 
	4 
	4 

	Alasmidonta viridis 
	Alasmidonta viridis 

	Slippershell Mussel 
	Slippershell Mussel 


	5 
	5 
	5 

	Amblema plicata 
	Amblema plicata 

	Threeridge 
	Threeridge 


	6 
	6 
	6 

	Arcidens confragosus 
	Arcidens confragosus 

	Rock Pocketbook 
	Rock Pocketbook 


	7 
	7 
	7 

	Cambarunio dactylus 
	Cambarunio dactylus 

	Cumberland River Rainbow 
	Cumberland River Rainbow 


	8 
	8 
	8 

	Cambarunio taeniatus 
	Cambarunio taeniatus 

	Painted Creekshell 
	Painted Creekshell 


	9 
	9 
	9 

	Cumberlandia monodonta 
	Cumberlandia monodonta 

	Spectaclecase 
	Spectaclecase 


	10 
	10 
	10 

	Cyclonaias nodulata 
	Cyclonaias nodulata 

	Wartyback 
	Wartyback 


	11 
	11 
	11 

	Cyclonaias pustulosa 
	Cyclonaias pustulosa 

	Pimpleback 
	Pimpleback 


	12 
	12 
	12 

	Cyclonaias tuberculata 
	Cyclonaias tuberculata 

	Purple Wartyback 
	Purple Wartyback 


	13 
	13 
	13 

	Cyprogenia stegaria 
	Cyprogenia stegaria 

	Fanshell 
	Fanshell 


	14 
	14 
	14 

	Ellipsaria lineolata 
	Ellipsaria lineolata 

	Butterfly 
	Butterfly 


	15 
	15 
	15 

	Elliptio crassidens 
	Elliptio crassidens 

	Elephantear 
	Elephantear 


	16 
	16 
	16 

	Epioblasma ahlstedti 
	Epioblasma ahlstedti 

	Duck River Dartersnapper 
	Duck River Dartersnapper 


	17 
	17 
	17 

	Epioblasma aureola 
	Epioblasma aureola 

	Golden Riffleshell 
	Golden Riffleshell 


	18 
	18 
	18 

	Epioblasma brevidens 
	Epioblasma brevidens 

	Cumberlandian Combshell 
	Cumberlandian Combshell 


	19 
	19 
	19 

	Epioblasma florentina 
	Epioblasma florentina 

	Yellow Blossom 
	Yellow Blossom 


	20 
	20 
	20 

	Epioblasma obliquata 
	Epioblasma obliquata 

	Catspaw 
	Catspaw 


	21 
	21 
	21 

	Epioblasma triquetra 
	Epioblasma triquetra 

	Snuffbox 
	Snuffbox 


	22 
	22 
	22 

	Epioblasma turgidula 
	Epioblasma turgidula 

	Turgid Blossom 
	Turgid Blossom 


	23 
	23 
	23 

	Eurynia dilatata 
	Eurynia dilatata 

	Spike 
	Spike 


	24 
	24 
	24 

	Fusconaia cuneolus 
	Fusconaia cuneolus 

	Finerayed Pigtoe 
	Finerayed Pigtoe 


	25 
	25 
	25 

	Fusconaia flava 
	Fusconaia flava 

	Wabash Pigtoe 
	Wabash Pigtoe 


	26 
	26 
	26 

	Fusconaia subrotunda 
	Fusconaia subrotunda 

	Longsolid 
	Longsolid 


	27 
	27 
	27 

	Hemistena lata 
	Hemistena lata 

	Cracking Pearlymussel 
	Cracking Pearlymussel 


	28 
	28 
	28 

	Lampsilis abrupta 
	Lampsilis abrupta 

	Pink Mucket 
	Pink Mucket 


	29 
	29 
	29 

	Lampsilis cardium 
	Lampsilis cardium 

	Plain Pocketbook 
	Plain Pocketbook 


	30 
	30 
	30 

	Lampsilis fasciola 
	Lampsilis fasciola 

	Wavyrayed Lampmussel 
	Wavyrayed Lampmussel 


	31 
	31 
	31 

	Lampsilis ovata 
	Lampsilis ovata 

	Pocketbook 
	Pocketbook 


	32 
	32 
	32 

	Lampsilis teres 
	Lampsilis teres 

	Yellow Sandshell 
	Yellow Sandshell 




	33 
	33 
	33 
	33 
	33 

	Lasmigona complanata 
	Lasmigona complanata 

	White Heelsplitter 
	White Heelsplitter 


	34 
	34 
	34 

	Lasmigona costata 
	Lasmigona costata 

	Flutedshell 
	Flutedshell 


	35 
	35 
	35 

	Lasmigona sp.* 
	Lasmigona sp.* 

	Barrens Heelsplitter* 
	Barrens Heelsplitter* 


	36 
	36 
	36 

	Leaunio vanuxemensis 
	Leaunio vanuxemensis 

	Mountain Creekshell 
	Mountain Creekshell 


	37 
	37 
	37 

	Lemiox rimosus 
	Lemiox rimosus 

	Birdwing Pearlymussel 
	Birdwing Pearlymussel 


	38 
	38 
	38 

	Ligumia recta 
	Ligumia recta 

	Black Sandshell 
	Black Sandshell 


	39 
	39 
	39 

	Medionidus conradicus 
	Medionidus conradicus 

	Cumberland Moccasinshell 
	Cumberland Moccasinshell 


	40 
	40 
	40 

	Megalonaias nervosa 
	Megalonaias nervosa 

	Washboard 
	Washboard 


	41 
	41 
	41 

	Obliquaria reflexa 
	Obliquaria reflexa 

	Threehorn Wartyback 
	Threehorn Wartyback 


	42 
	42 
	42 

	Obovaria subrotunda 
	Obovaria subrotunda 

	Round Hickorynut 
	Round Hickorynut 


	43 
	43 
	43 

	Paetulunio fabalis 
	Paetulunio fabalis 

	Rayed Bean 
	Rayed Bean 


	44 
	44 
	44 

	Pegias fabula 
	Pegias fabula 

	Littlewing Pearlymussel 
	Littlewing Pearlymussel 


	45 
	45 
	45 

	Plectomerus dombeyanus 
	Plectomerus dombeyanus 

	Bankclimber 
	Bankclimber 


	46 
	46 
	46 

	Pleurobema clava 
	Pleurobema clava 

	Clubshell 
	Clubshell 


	47 
	47 
	47 

	Pleurobema cordatum 
	Pleurobema cordatum 

	Ohio Pigtoe 
	Ohio Pigtoe 


	48 
	48 
	48 

	Pleurobema oviforme 
	Pleurobema oviforme 

	Tennessee Clubshell 
	Tennessee Clubshell 


	49 
	49 
	49 

	Pleurobema rubrum 
	Pleurobema rubrum 

	Pyramid Pigtoe 
	Pyramid Pigtoe 


	50 
	50 
	50 

	Pleurobema sintoxia 
	Pleurobema sintoxia 

	Round Pigtoe 
	Round Pigtoe 


	51 
	51 
	51 

	Pleuronaia barnesiana 
	Pleuronaia barnesiana 

	Tennessee Pigtoe 
	Tennessee Pigtoe 


	52 
	52 
	52 

	Pleuronaia dolabelloides 
	Pleuronaia dolabelloides 

	Slabside Pearlymussel 
	Slabside Pearlymussel 


	53 
	53 
	53 

	Potamilus alatus 
	Potamilus alatus 

	Pink Heelsplitter 
	Pink Heelsplitter 


	54 
	54 
	54 

	Potamilus fragilis 
	Potamilus fragilis 

	Fragile Papershell 
	Fragile Papershell 


	55 
	55 
	55 

	Potamilus ohiensis 
	Potamilus ohiensis 

	Pink Papershell 
	Pink Papershell 


	56 
	56 
	56 

	Ptychobranchus fasciolaris 
	Ptychobranchus fasciolaris 

	Kidneyshell 
	Kidneyshell 


	57 
	57 
	57 

	Ptychobranchus subtentus 
	Ptychobranchus subtentus 

	Fluted Kidneyshell 
	Fluted Kidneyshell 


	58 
	58 
	58 

	Pyganodon grandis 
	Pyganodon grandis 

	Giant Floater 
	Giant Floater 


	59 
	59 
	59 

	Quadrula apiculata* 
	Quadrula apiculata* 

	Southern Mapleleaf* 
	Southern Mapleleaf* 


	60 
	60 
	60 

	Quadrula fragosa 
	Quadrula fragosa 

	Winged Mapleleaf 
	Winged Mapleleaf 


	61 
	61 
	61 

	Quadrula quadrula 
	Quadrula quadrula 

	Mapleleaf 
	Mapleleaf 


	62 
	62 
	62 

	Reginaia ebenus 
	Reginaia ebenus 

	Ebonyshell 
	Ebonyshell 


	63 
	63 
	63 

	Sagittunio subrostratus 
	Sagittunio subrostratus 

	Pondmussel 
	Pondmussel 


	64 
	64 
	64 

	Simpsonaias ambigua 
	Simpsonaias ambigua 

	Salamander Mussel 
	Salamander Mussel 


	65 
	65 
	65 

	Strophitus undulatus 
	Strophitus undulatus 

	Creeper 
	Creeper 


	66 
	66 
	66 

	Theliderma cylindrica 
	Theliderma cylindrica 

	Rabbitsfoot 
	Rabbitsfoot 


	67 
	67 
	67 

	Theliderma intermedia 
	Theliderma intermedia 

	Cumberland Monkeyface 
	Cumberland Monkeyface 


	68 
	68 
	68 

	Theliderma metanevra 
	Theliderma metanevra 

	Monkeyface 
	Monkeyface 


	69 
	69 
	69 

	Toxolasma cylindrellus 
	Toxolasma cylindrellus 

	Pale Lilliput 
	Pale Lilliput 


	70 
	70 
	70 

	Toxolasma lividum 
	Toxolasma lividum 

	Purple Lilliput 
	Purple Lilliput 


	71 
	71 
	71 

	Toxolasma parvum 
	Toxolasma parvum 

	Lilliput 
	Lilliput 


	72 
	72 
	72 

	Tritogonia verrucosa 
	Tritogonia verrucosa 

	Pistolgrip 
	Pistolgrip 


	73 
	73 
	73 

	Truncilla donaciformis 
	Truncilla donaciformis 

	Fawnsfoot 
	Fawnsfoot 




	74 
	74 
	74 
	74 
	74 

	Truncilla truncata 
	Truncilla truncata 

	Deertoe 
	Deertoe 


	75 
	75 
	75 

	Utterbackia imbecillis 
	Utterbackia imbecillis 

	Creeper 
	Creeper 


	76 
	76 
	76 

	Utterbackiana suborbiculata 
	Utterbackiana suborbiculata 

	Flat Floater 
	Flat Floater 




	Conclusions  
	 This project documents over 7,000 freshwater mussel collections and observations from over 200 years in the Duck River and its tributaries, making it the most comprehensive collection of mussel records from this drainage. This project is intended to benefit agencies and stakeholders tasked with managing and conserving the state’s biota, improving their efforts' efficiency, and informing multiple future research and conservation initiatives in the Duck River. The database streamlines the assembly of species
	 Because the Duck River database is designed to serve as a template for Tennessee's statewide freshwater mussel database, its structure is intentionally scalable. As funding becomes available, new river drainages in Tennessee can be incorporated quickly. Expanding this database to additional river drainages in Tennessee will likely benefit all entities working to protect and conserve freshwater mussel resources in the state. 
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	Appendix A. Spatial extent and components of the Duck River Drainage, Tennessee Freshwater Mussel Database. 
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	Appendix A1. Map of freshwater mussel collections and observations from the Duck River drainage (1800s-2022). This comprehensive map includes all species and conditions (live, fresh dead, and relic). 
	 
	 
	Figure
	Appendix A2. Negative data from the Duck River Freshwater Mussel Database. Sites represent collection events where no freshwater mussels were observed. 
	Appendix B. Species Distribution Maps from the Duck River Freshwater Mussel Database. Maps are in alphabetical order by genus and species. Collection dates range from the 1800s to 2022 and include all conditions (live, fresh dead, and relic). 
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	Appendix B1. Actinonaias ligamentina (Mucket) distribution in the Duck River Drainage. 
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	Appendix B2. Actinonaias pectorosa (Pheasantshell) distribution in the Duck River Drainage. 
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	Appendix B3. Alasmidonta marginata (Elktoe) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B4. Alasmidonta viridis (Slippershell Mussel) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B5. Amblema plicata (Threeridge) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B6. Arcidens confragosus (Rock Pocketbook) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B7. Cambarunio dactylus (Cumberland River Rainbow) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B8. Cambarunio taeniatus (Painted Creekshell) distribution in the Duck River drainage. 
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	Appendix B9. Cumberlandia monodonta (Spectaclecase) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B10. Cyclonaias nodulata (Wartyback) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B11. Cyclonaias pustulosa (Pimpleback) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B12. Cyclonaias tuberculata (Purple Wartyback) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B13. Cyprogenia stegaria (Fanshell) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B14. Ellipsaria lineolata (Butterfly) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B15. Elliptio crassidens (Elephantear) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B16. Epioblasma ahlstedti (Duck River Dartersnapper) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B17. Epioblasma aureola (Golden Riffleshell) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B18. Epioblasma brevidens (Cumberlandian Combshell) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B19. Epioblasma florentina (Yellow Blossom) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B20. Epioblasma obliquata (Catspaw) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B21. Epioblasma triquetra (Snuffbox) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B22 Epioblasma turgidula (Turgid Blossom) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B23. Eurynia dilatata (Spike) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B24. Fusconaia cuneolus (Finerayed Pigtoe) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B25. Fusconaia flava (Wabash Pigtoe) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B26. Fusconaia subrotunda (Longsolid) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B27. Hemistena lata (Cracking Pearlymussel) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B28. Lampsilis abrupta (Pink Mucket) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B29. Lampsilis cardium (Plain Pocketbook) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B30. Lampsilis fasciola (Wavyrayed Lampmussel) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B31. Lampsilis ovata (Pocketbook) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B32. Lampsilis teres (Yellow Sandshell) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B33. Lasmigona complanta (White Heelsplitter) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B34. Lasmigona costata (Flutedshell) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B35. Lasmigona sp. (Barrens Heelsplitter) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B36. Leaunio vanuxemensis (Mountain Creekshell) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B37. Lemiox rimosus (Birdwing Pearlymussel) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B38. Ligumia recta (Black Sandshell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B39. Medionidus conradicus (Cumberland Moccasinshell) distribution in the Duck River drainage.  
	 
	Figure
	Appendix B40. Megalonaias nervosa (Washboard) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B41. Obliquaria reflexa (Threehorn Wartyback) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B42. Obovaria subrotunda (Round Hickorynut) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B43. Paetulunio fabalis (Rayed Bean) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B44. Pegias fabula (Littlewing Pearlymussel) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B45. Plectomerus dombeyanus (Bankclimber) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B46. Pleurobema clava (Clubshell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B47. Pleurobema cordatum (Ohio Pigtoe) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B48. Pleurobema oviforme (Tennessee Clubshell) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B49. Pleurobema rubrum (Pyramid Pigtoe) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B50. Pleurobema sintoxia (Round Pigtoe) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B51. Pleuronaia barnesiana (Tennessee Pigtoe) Distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B52. Pleuronaia dolabelloides (Slabside Pearlymussel) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B53. Potamilus alatus (Pink Heelsplitter) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B54. Potamilus fragilis (Fragile Papershell) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B55. Potamilus ohiensis (Pink Papershell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B56. Ptychobranchus fasciolaris (Kidneyshell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B57. Ptychobranchus subtentus (Fluted Kidneyshell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B58. Pyganodon grandis (Giant Floater) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B59. Quadrula apiculata (Southern Mapleleaf) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B60. Quadrula fragosa (Winged Mapleleaf) distribution in the Duck River drainage.  
	 
	 
	Figure
	Appendix B61. Quadrula quadrula (Mapleleaf) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B62. Reginaia ebenus (Ebonyshell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B63. Sagittunio subrostratus (Pondmussel) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B64. Simpsonaias ambigua (Salamander Mussel) distribution in the Duck River drainage. 
	 
	 
	Figure
	Appendix B65. Strophitus undulatus (Creeper) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B66. Theliderma cylindrica (Rabbitsfoot) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B67. Theliderma intermedia (Cumberland Monkeyface) distribution in the Duck River drainage. 
	 
	 
	Figure
	Appendix B68. Theliderma metanevra (Monkeyface) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B69. Toxolasma cylindrellus (Pale Lilliput) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B70. Toxolasma lividum (Purple Lilliput) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B71. Toxolasma parvum (Lilliput) distribution in the Duck River drainage. 
	 
	Figure
	Appendix B72. Tritogonia verrucosa (Pistolgrip) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B73. Truncilla donaciformis (Fawnsfoot) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B74. Truncilla truncata (Deertoe) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B75. Utterbackia imbecillis (Paper Pondshell) distribution in the Duck River drainage. 
	 
	 
	 
	Figure
	Appendix B76. Utterbackiana suborbiculata (Flat Floater) distribution in the Duck River drainage. 



