* La iolhe RiIver basin = o,4% m<; ivViain stem = ZU m (IDNK, ZUU

= 23 mussel species found, 15 extant (Tiemann et al., 2007). Last
mussel survey conducted in 1989. (only McDonough and Hancock
counties)

*Spoon River Basin = 4,805 km?; Main stem = 260 km (IDNR, 1998)

» 41 mussel species found, 20 extant (Tiemann et al., 2007). Last
mussel survey conducted 1971. (W.C. Starrett unpublished INHS
data)
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Figure 2. Proportion of land use categories in site basin and mean basin slope compared to site MCI. (n = 80 for all)
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* Forty sites sampled in eac

=4-person hours hand picking. Three sites on La Moine sampled with mussel braille

due to high water.

*MCI calculated for each site. (Szafoni, 2002)

*GIS used to determine proportion of land use categories found in the watershed of

0aslin.

each site as well as mean basin slope.

= Row crop (corn and soybeans), forest and pasture.

» Regression analysis performed to determine relationship of land use and slope to

MCI.

Table 1. Mussel species recorded from Spoon River
basin and number of live individuals collected during

this survey.

Species Common Name Found

Subfamily Ambleminae
Amblema plicata Threeridge 1
Cyclonaias tuberculata Purple wartyback
Elliptio crassidens Elephant-ear
Elliptio dilatata Spike Relic
Fusconia flava Wabash pigtoe 188
Megalonaias nervosa Washboard
Plethobasus cyphyus Sheepnose
Pleurobema sintoxia Round pigtoe 67
Quadrula fragosa Winged mapleleaf
Quadrula metanevra Monkeyface 148
Quadrula nodulata Wartyback
Quadrula pustulosa Pimpleback 141
Quadrula quadrula Mapleleaf 54
Tritogonia verrucosa Pistolgrip 27
Uniomerus tetralasmus Pondhorn 2

Subfamily Anodontinae
Alasmidonta marginata Elktoe
Alasmidonta viridis Slippershell mussel Relic
Anodonta suborbiculata Flat floater
Anodontoides ferussacianus Cylandrical papershell 63
Arcidens confragosus Rock-pocketbook
Lasmigona complanata White heelsplitter 172
Lasmigona compressa Creek heelsplitter 27
Lasmigona costata Fluted-shell Relic
Pyganodon grandis Giant floater 6
Strophitus undulatus Creeper 57
Utterbackia imbecillis Paper pondshell

Subfamily Lampsilinae
Actinonaias ligamentina Mucket Relic
Epioblasma triquetra Snuffbox Relic
Lampsilis cardium Plain pocketbook 281
Lampsilis higginsi Higgins eye
Lampsilis siliquoidea Fatmucket 45
Lampsilis teres Yellow sandshell Relic
Leptodea fragilis Fragile papershell 4
Ligumia recta Black sandshell Relic
Obliquaria reflexa Threehorn wartyback 1
Obovaria olivaria Hickorynut -
Potamilus alatus Pink heelsplitter Dead
Potamilus capax Fat pocketbook -
Potamilus ohiensis Pink papershell 6
Toxolasma parvus Lilliput 4
Truncilla donaciformes Fawnsfoot 4
Truncilla truncata Deertoe 1
Venustancha ellipsiformes Ellipse Relic

Historical

Species 43 Species Found Live 21

Table 2. Mussel species recorded from La Moine
River basin and number of live individuals
collected during this survey.

Species Common Name Found
Subfamily Ambleminae
Amblema plicata Threeridge Relic
Fusconia flava Wabash pigtoe 77
Megalonaias nervosa Washboard -
Pleurobema sintoxia Round pigtoe 1
Quadrula nodulata Wartyback -
Quadrula pustulosa Pimpleback 43
Quadrula quadrula Mapleleaf 54
Tritogonia verrucosa Pistolgrip 35
Uniomerus tetralasmus Pondhorn 4
Subfamily Anodontinae
Anodonta suborbiculata Flat floater -
Lasmigona complanata White heelsplitter 24
Pyganodon grandis Giant floater 24
Strophitus undulatus Creeper 68
Utterbackia imbecillis Paper pondshell 11
Subfamily Lampsilinae
Actinonaias ligamentina Mucket -
Lampsilis cardium Plain pocketbook 97
Lampsilis siliquoidea Fatmucket 17
Lampsilis teres Yellow sandshell 6
Leptodea fragilis Fragile papershell 18
Ligumia subrostrata Pondmussel 6
Obliquaria reflexa Threehorn wartyback 1
Potamilus alatus Pink heelsplitter Relic
Potamilus ohiensis Pink papershell 1
Toxolasma parvus Lilliput 3
Truncilla donaciformes Fawnsfoot 3
Truncilla truncata Deertoe 6
Historical Species 26 Species Found Live 20

Photo Courtesy of S. Bales (INHS)
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Figure 1. Map of MCI scores of sampled sites in the
La Moine and Spoon Rivers. Orange dots represent
Mussel Resource Value (MRV) of Limited. Yellow
dots represent MRV of Moderate. Green dots

represent MRV of Highly Valued.
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» La Moine River Basin (Table 2)

» 20 species found live. Deertoe, Fawnsfoot and Threehorn
wartyback not in Tiemann et al. 2007.

» 2 sites receilved Mussel Resource Value of Highly Valued
(Figure 1)

= Spoon River Basin (Table 1)

» 21 species found live. Threehorn wartyback not in Tiemann et
al. 2007

» 6 sites receilved Mussel Resource Value of Highly Valued
(Figure 2)

» GIS land use analysis

» Regression analysis shows a significant negative relationship
between proportion of pasture and forest in a site basin and site MCI.
(Figure 3). Proportion of row crop shows a significant positive
relationship to site MCI. Mean basin slope showed no significant
relationship to MCI.

= Mean basin slope was shown to be significantly related to all 3 land
use categories. Lower slope = more row crop. Higher slope = more
pasture and forest.
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ABSTRACT

‘Declines in freshwater mussel communnities are ‘bei.ng seen in North America and
through out the world. Direct, lafge scale disturban:ces suéh as in%po:.mdménts and
channelization have been shown to have negative effecté on mu:ssei communities, but
ittle 1s known ébom how watershed characteristics affect these organisms. The goals of
this project were to (1) document the mussel communities of the La Moine and Spoon
Rivers, (2) use geographic information Systems. (GIS) to determine the effects of
watershed characteristics on these mussel communities and (3) compare the current
musse] communities to historical records.

Forty sites on each river and their tributaries were samf}led by four person hours
of hand searching in 2009-2010. The musse! classification index (MCI) was then
calculated for cach site. The La Moine River basin produced 499 live individuals
rep'resenting 20 species and 21 species and 1,308 five indi.vidLiéis were collected from the
Spoon River basin. Mussel species richness showed a positive relationsh ip to the natural
tog of basin size (y = 2.81n(;:c)~28.1, Adj. R*=0.50, p= 9.0 x 107"). Regression analyses
of land use practices showed a significant negative miatiqnship between site MCI and the
proportion of forest and pasture in the basin (y = -8.83x + 8.86, Adj. R2=0.1 Lp=
0.002;y=-2599x + 10.49, Adj. R?= 0.18, p = 0.00004) and the lpl‘OpOlTiO]] of row crop
showed a significant positive relationship to site MCI (y = 6.42x + 347, Ad;. RP=0.12p
=0.001). Mean basin slope showed no significant relationship to MCI.

Historical mussel data showed 28 species were known to be found in the La
Moine River and 43 from the Spoon River basin. A major decline in the number of

mussel species found in the Spoon River was seen at the time when row.crop agriculture

!



ncreased in this area. The remaining mussel communities are composed of species that

are considered tolerant and thus are likely able to survive in an agricultural landscape.
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INTRODUCTION

Freshwater mussels (Bivalvia: Unionidae) are a relatively erucial component of
freshwater ecosystems (Howard and Cuffey 2006: Vaughn and Hakenkampf 2001). They.
improve .water quatity by filtering microscopic organisms and detritus from the water
(Strayer and Smith 2003). Due to their feeding habits and relative nability to escape
disturbances (e.g. pollutants and sedimentation), mussel populations are a good-indicator
of the *healtly” of ;\F‘v"atﬁi' bodies. Thus, lack of mussels in a stream often indicates poor
water quality. In addition, mussels also are a food source for organisms such a.é muskrats,
otters, minks, fish and some birds (Cummings and Mayer 1992},

Eastern North America has some of the most diverse freshwater mussel
populations in the worid (Cummings and Mayer 1992), but mussel populations
throughout the United States have declined drastically over the past century. Of the
approximately 300 species historically found in‘the United States, only 70 species are
considered fo have stable populations (Williams et al. 1993). The rivers of Illinois once
provided habitat for 80 species of mussels, but like the rest of the United States these
rivers have seen a decline in mussel populations. Of the 80 historical species, 17 are no
longer found in [lineis (6 due fo extinction) and only 27 speciés are considered stable
(Cummings and Mayer 1997).

Anthropogenic disturbances account for many of the declines we are seeing in
mussel populations. Watters (1999) provides examples of how specific disturbances
negatively affect the distribution of freshwater mussels, such as stream impoundnwnf '
{Tiemann et al. 2007a; Vaughn and Taylor 1999), channelization and basin land use

practices (Brainwood et al. 2006; McRae et al. 2004). Impoundment and channelization



i~

clearly influence stream habitat«ditrectly, but watershed Jand use affects a stream
ecosystem in.many different ways-(Allan 2004). And, alth.ough impoundment ax}d
channelization vary little, Izmd. m’s‘e.'u.an c,haﬁge a'}'n.maﬂy. : |

Watershed land use c_aﬁ be ci:iﬂ:'l.m.n!t t"o- guantify and E.%..{L.I-dy due ﬁo its scale. But -
Geographic Information Systems {GIS) Gé}'lﬂOW be used 1o analyze the effects of land
use on mussel populations (Poole and Downing 2004; Andersen 2002: Arbuckle and
Downing 2002; Diamond et al. 2002). :.1-5. well as fish (Wang etal. 1997) and instream
habitat (Zigler et al. 2008; Atan 1997). Gomparing mﬁsse-i populations to the land use
practices and the watershed’s géo?ogic feam_res 18 one step towards uﬁderstandin g the
1feiz1tioﬁships between the twb and 'czm. bt aﬁ important tool in the conservation of
freshwater mussels.

The area arourd Westéa'n.: 'ﬂ§.in0iS'Ul‘“1‘i‘\4"€I'Sit§.’ is drained mostly by two large rivers,
the La Meine River and the Spoon River. Each river drains a.basi.n‘ of similar size (La
Moine; 3,497 km?,Spoon River; 4,805 km.?), is similar in length (La Moine; 203 km,

-Spoon; 260 kmy}, and empties into the La Grange Pool of the 'Hlino-is River (IDNR 20C1;
IDNR 1998). The Spoon River has a greater diversity of freshwater mussels than the La
Moine River. A total of 41 spe‘cies have been collected from the Spoén River and only 23
in the La Meine. Since 1949, é‘nese numbers havc.dropp-ed; oni-y.2(} species have been
found alive in the Spoon River basia and enly 16 in the La Moine river basir (Cammings
and Mayer 1997; Tiemann et al. 2007b). Current trends in the musséi numbers of these
rivers are unknown because neither river ,1.13;5 had a basi-n-wic.ie survey in recent years. The
last mussel survey of the Spoon River was in 1971, and a survey of the La Moine was

performed between 1989-91, but only in McDonough and Hancock counties.



This study was designed to accomplish three goals: 1) To perform basin-wide
mussel surveys of both the La Moine and Spoon Rivers; 2) To use GIS to determine the
effects that basin land use practices and basin gealogy have on musse! communities: and

33 To compare current musse! populations i both basins to historical data,

(R



- METHODS -

Mussel Sw"vey

Forty sites were sampied from beth the La 'E\Ci(.}..ine»{fl?z.lhle 1s E;’igu-re'-l)-anc‘f-‘Sﬁpfmﬂ'
{Table 2, Figure 2} River basins. Sﬁeswcrc ch@-s;-én;bcfzwse historical data were available
for the site, the site was scheduied. to be sampled by the lllinols N.a.tural History Survey
(INFS) statewide mussel sampling crew, or because there was alack of data feam that
portion of the stream. AN 40 sites on the Spoon River, as well as 37 in the La Moine
River, were sampled for four person hours of hand searching. The remaining three sites
(Site Numbers 38-40, Table 1)on the La Mo-ine.Ri\nerr \;\JCFE‘S‘ELm-plB'd using amussel brail
due to high water levels.

Live individuals and deceased musse! shells were collected, Live individuals were
indentified to the species level and total lengths were taken at the site. One 1‘<:presu:ma$ive
of each species was kept from each location and sent to the INHS Mollusk Collection for

), The

[
o]

vouchering (dead individuals took precedent over live individuals when voucherin

remaining live individuals were returned to the stream.

IS Analyses
Watershed analyses were done-using ArcGIS 9.3 (ESR, Radlands,t-CA).

Topographic data was gathered.from the United States Geological Survey Seamless Data

Warehouse (www.seamless.usgs.goy, accessed November 2010) and the 2007 USDA- -
NASS Cropland Data layer was downloaded from the Ilinois Natural Resources

Geospatial Data Clearinghouse website (www.isgs. illinois.edu/nsdihome/. ‘aecessed -

November 2010},



Table 1. Sites in the La Moine River Basin surveyed for freshwater mussels (*Indicates sités also

sampled by INHS mussel crew. **Indicates sites sampled with mussel brail )

Site| -
# Date Stream Location Latitude | Longitude
. . = 1200t St Brdge, 3.9 mi WSW of o _
4 L BN AZU05 Crindstone Craak | Indestry : 4031088 | O0.87788
2 8372009 k. Fork La Moine Glenwood Park #acomb 4047566 -H0.67085
3 CBMAZ000 | E. Fork La-Moine Rt 136 Bridge, 6.4 mi W of Colzhaster 4040971 -00.81185
4 82512009 Spring Craek Spring Lake Park below dam 40.50336 -90.72372
3 8/1/2009 Camp Creek 800 £, Bridge 3.4 mi. 5 of Fandor 40.31982 -80.75475
Troublesome
5 §/1/2009 Cresk E75 E. Bridge 1.9 mi. NE of Fandon 40,39003 9073069
7 91312009 Grindstone Crasek 350 M. Bridgs 0.7 mi VW of industry 40,32824 -00.62038
8 O/3/206G9 Carmp Cresk 1525 E. Bricdge 3.4 i, Nof Indusiry 40.37837 -30.51893
g SM15/2008 Grindstone Crask 806 & Bridge 4.6 mi 8. of Fandon 40.30195 -0G.7H37T
D0 91712009 E. Fork ia doine SO0 E Brdge 1.8 mi NNE of Colchesier 401, 44874 SBOTI5F4
11 92372008 £. Fork La Mging 1650 N Bridga 3.8 mi SW of Bushnet 40.52098 -80 558563
Troublesame .
12 913072608 Creek . 450 N Bridge 4.9 miEWSW of Fandan 40.34929 -50.85083
13 6/10/2010 Bronseon Creek 2800 F Bridge 1.8 mi. NW of Plymouth 40.31128 -90.94049 |
14 6/10/2010 Williams Creek” Williams Cr. Rd 4.8.mi E of Augusia 40.23685 -50.86316
15 8/10/2010 Flour Creek Flaur Cr, Rd. 5.8 mi ESE of Piymaouth 40,25952 -90.82178
Little Missouri o ) )
18 6/29/2010 Creek It Route 98 Bridge 3.1 mi S of Camden | 40.10884 -H0.76776
17 7212010 i.a Harpe Creek 2750 £, Crossing 2.8 mi S of La Hame 40.54345 -80,97353
18 722010 LEtle Creek” 2300 N Bridge 3.4 mi 5 of La Harpe 40.53388 -50,96469
19 71212010 La Harpe Creek” 1950 N Bridge 7.5 mi NE of Carthage 40.48019 -81.02036
20 71212010 Rock Creek” 2250 E Bridge 4.9 mi NE of Carthage 40.48807 -91.07177
21 F13/2010 Crowning Fork® 1800 N Bridge 2.0 mi WSW of Bushnel 40.54228 ~90.54090
22 TI32010 Farmer's Fork® | 1700 N Bridge 3.7 mi WSW of Bushnell | 40.52825 -80.55884
Waco Rd. Bridge 4.3 mi E of Good
23 FI3R2010 E. Fork La Moine Fope 40.55933 -90.59185
IL Route 94 Bridge 1.6 mi NNW of La
24 742010 La Mcine River Harpe 40.60457 -90,98255
IL Route 99 Bridge 0.6 mi NNW of
25 752010 Cedar Creck Camden 40.16235 ~80.77389
28 Ti5i2010 Cedar Creex” 250 E Bridge 4.8 mi WNW of Camden 40.17438 - -80.85672
a7 762010 Missourl Creek Avery Rd Bridge 4.0 mi SE of Camden 40.11081 6071830 |
28 782010 Missour] Creek* Missouri Cr. Rd 3.1 mi SW of Camden 40.12380 -90.81475
28 71612010 Camp Creek 50 N Bridge 5.7 mi $8W of Fandon 40.28836 -80.73874
; Ratlfesnake Ranch Rd 5.6 mi WNW of
30 7Bi2010 Stony Branch _ Rushville 40.15178 -90.66135
31 7122010 Kenpple Creek 2000 E Bridge 2.8 mi 58W of Bushnall 40.51266 -8G 62345
32 82412010 La Moine River 1800 F Bridge 5.4 mi ENE of Carthage 40.45884 -91.04884
33 9/8/2010 La Moine River 1420 & Hridge 7.6 mi NNW of Plymouth 40.4G285 ~90.85272 |
34 SIB2010 ta Moing River 75 N Bridge 4.4 mi E of Plymout 40.28380 -80.83582
35 104712010 La Moine River®: St Mary's Rd 3.6 mi N of Plymouth 40.34387 -9G.91380
36 16/10/2010 La Moine River” 2300 N Bridge 5.2 mi W of La Harpe 40.563181 -81.04113
37 01142610 La Moine River* - Guinea Rd 5.7 mi N of Camden. 40.23538 -80.78243
Down Stream of La Grange Look Rd,
38 10572050 | La Moine River™ 4.2 mi SE of Ripiey . 39.98056 -90.58070 |
Between La: Grange Lock Rd and
35 10152610 0 La Moine Rivar™ Mewsth 35.98214 -90.55865
Between La Grange Lock Rd and
|40 10152010 | ba Moing River™ Mouth 39.98180 -$0.54808

wh
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Figure 1. Map of mussel sampling sites in the La Moine River Basin.



Table 2. Sites in the Spoon River Basin surveyed for fresiwater raussels (*Indicates sites also sampled
by INHS mussel crew.} :

Site
1 # Date Stream Location Latitude | Longitude .

1 THB/2010 Cedar Creel” 1475 St Bridge, 3.5:_%15 SHE Berwick 40 7577 -50.52924 ¢
2 7/16fé010 Caoar Fork® a0t Ave. Bridge, 4 mi 58 Bafwick 4075945 -5(1,45819
3. 762010 Maarg Creek™ P05t St Bric.iqe‘ 4.2 Mi NE Rosevilie 4. 74968 -00.58697

: W Fork Spoon
4 71920140 River® L Route 83 Br 2 Mi £ Eimira 41180685 -BG 7BRAY
E'Fork Spaon i B ) :
5 7182010 River” Co Rd 1300E Br 4 Mi SW Bradford 41.18085 -08.73506
) Coopers Defeat : . ) .

G 712002010 Creak” Co Rd 1300E Br 1.8 Mi NE Modena 41,1496 -89. 73500
7 S FR012010 Camp Creek” Co Rd 1300E 4 Mi S3E Wyoming 41.00930 -80.735172
3 FI20I2010 ‘Prince Run® C.o Rd 22300N Br 2 Mi M Of Princevilia 40.55981 . -89.77207
9 722010 Indign Creek” Co Rd 450N Br 3.5 Mi W Whyomin 41.04054 -0 83424

' Co 'R 2350E 4.8 mi WY of West - : ' C
10 7I212070 Walnut Creek” ©Jersey 41.06178 -80.99448
11 21200 French Creek” Co Rd 2000E Br 4 Mi NW Yates City 40.80845 -80.06201
12 7/21/2010 Court Creek” Co Rd 1800E Br 1.5 MW Dahinda 4{0.92954 -90.13842
] Co Rd 1700N, 5 Mi ENE East

13 71212010 North Creek” Galesburg 40,96148 -50.20965
14 712212010 Brush Creek” G600 N Br 4 Mi &£ Abingdon 40.80115 -50.31751
15 712212010 Haw Creek® Co Rd 400N'Br, 3.5 Mi'SW M_aq{ién 46.’?7229 ~'BD..22214
16 712212010 Littlers Creek” Co Rd 1300E Br 2 Mi NW Rapatee 40.73599 -80.20030
17 Ti22/2010 Haw Creek* Co'Rd 9508 Br, 3 Mi § Khoxville 40.84972 -00.26139
18 TFI2312010 Nearo Creek IL 116 Bridge 6.3 mi E of Roseville 40.73058 -90.54464
19 72312010 Swan Creek™ Co Re 1500E 2.5 Mi SE Greenbush 40.68472 90.50152
20 8/2/2010 Coal Creek® Co Rd 1100E Br 4 Mi SFE London Mills 40.65774 -90.23334
21 8202010 Cedar Cresk” Co Rd 32400N. 2.5 Mi W London Mills 4066073 50.33635
22 8/3/2010 Spoon River* IL Route 17 Br, 2 Miw Wyanmg 41.08287 -88.79532
23 BI3/2010 Spoon River” US Route ‘ESb Br 2.5 Mi SE Dahinda 46.98750 -80.08680
24 8/3/2010 . Spoon River® Ce. Hwy 17 Br 5 Mi Ne Maquon 40.85652 -90.10975
25 8/3/2010 Spoon River* 2Nd St Br N Edge London Mitls l 40.71364 -80.26585
26 8/4/2010 Turkey Creeic” 900N, 1 mi SE Biyton 40.55871 -90.26048
27 8/4/2010 Put Creek* Co Rd 2300N, 3 Wi S Blyton 40.52406 -90.26591
28 87412010 . Bhaw Creek® Co Rd 3258, 1.5 M NW Marielia 40.51684 -90. 38065
29 81572070 Sarker Creek” Co Rd 260E, 1.8 Mi S Marietta 2047119 | ' -00.30285
30 8/5/2010 Big Creek* 1650 E 2 Mi SW Bryant 40.45872 -90.13343
31 5/5/2010 Tater Creek” Mife Load Rd, 1.5 Mi NW Duncar Mills | 46.34722 -50.21250
32 8/26/2018 Spoon River ML Pisgah Rd at Ellisville 40.62677 -80.30212
33| eisvz010 | Spoon River Near Eimore 4095670 | .89.97706
34 8/30/2(H0 Spoon River 650 N.Bridge 1.8 mi ENE of Maguon 40.80796 -60.134G7
35 8/30/2010 Spoon River* " Co Rd 2350N 3.5 Mi NW Smithfield 40.53186 -90.31078

36 9172010 Spoon River _.At Bermadotie ' A040285 | -90.32453
37 9172010 Spoon River® ' . Waterford Rd 3 Mi 5 Lewistown 40.33723 -90.12858
38 Q2212010 Francis Creek £ Holler Rd 4,5 mi'NW . of [pava 40.39879 -00.38259
35 8/24/2010 Big Craek Co Rd 14 3.3 mi W of Lewistown 40.39745 -00,216838
44 G/25/201G Fut Creek Co Rd 2 5.8 mi WNW of Cuba 40.52659 -50.29408
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Figure 2. Map of mussel sampling sites in the Spoon River Basin.



Fused GIS to determine watersheds, summarize land use within the watersheds,
and obtain-mean slope for each watershed. Watersheds were found for each stream within

poth basins, and watersheds were also defined for each mdividual.sample site. Site land

use was deternmined using the 2007 USDA-NASS Croptand Data laver, The cronland data
= I i3

were s.ummarized mnto 3 calegories: row crop (corm and Sa,_@..bt;_ln's}.-, forest, and-pasture.
The r‘cnyainéng land use categories were found to covers Himited avea and thus were lefl
out of the analysis. For each site. T used Spatial /\I‘acll'ys; ta extract the portien of the land”
use raster that was unique to that site’s watershed, and then [ determined the proportion
of row crop, foreést, and pasture for each site. Mean basin slope was also cziiCLsizi'tcrii"uémg
Spatial Analyst. A slope layer (in percent rise) was created using the Slope toof, and then
site specific basin layers were once again used o eXtr.act a portion of the slope layer that
corresponded to each site.

Fish species data for the La Moine River were gathered from the INHS Fish
Collection Database, Western IHinois University Fish Collection and Carney (2007).

“Spoon River fish species data was collected from Burns Jr. (2000), the INI.‘;'S Fish

Collection Database and the Western !linois University Fish Collection.

Data Analysis

Fused the mussel ¢lassification index (MCT) (Szafoni 2002) to describe each site’s
mussel communities. The MCI takes into account species richness, number of intolerant
species, abundance and reproduction to quantify the:mussel community. These factors are - -
used to deseribe communities as ‘rdestrictéd, Limitéd, morc:iemtc_“.h-igii.]y valued or uﬂique‘.‘

Y -

indentifying highly vaiued and unique mussel assemblages is important for the



1t

conservation of mussels, especially in highly dist_urbed watersheds. The mussel
classification index was calculated for each site and 2 mussel resource value was
determmed (Szafoni 2002). Linear regres.sio..n anélyées were performned fo compare site
MCT to proportion of row crop, forest and pasture land use categérics, as well as mean -

basin stope in cach site’s basin.

Historical Dala

Historical mussel sampling data were collected for both basins 1o compare current
mussel communities to past communities {Figures 3 and 4), Much of the historical data
for both basins were gathered from the INHS Mollusk Collettion as well as Cummings
and Mayer (1997) and Tiemann et al, (2007b). Additional Spoon River data was found in
Strode (1892) and an unpublished INHS survey performed by W.C. Starret in 1971,
Further La Moine River data was collected from a survey of the La Moine River basin

across MeDonough and Hancock counties from 1989-1991 (Raumgardner 1995).
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Figure 3. Map of historical mussel sampling sites in the La Moine River basin.
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Figure 4. Map of historical musse] sampling sies in the Spoon River basin.
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"RESULTS
Mussel Survey

151.1;4.9 person-hours of 3‘:1&1;3%?{1-5;, 499 five individuals were collected fromithe La
Maoine River and its tributaries representing 20 species (Table }._flightfiﬁ;ﬂ of the 40 gites
Sdﬂlﬂ ed in the La Momne produced live individuals. Two sites on the East Fork of the La
Maine River (Site 2 and Site 10) ;%u\/ui an MCI score of Highly Valued (Figure 53

tain Pocketbook (Lampsilis cardivm) was the most comnion species in the La Moine
basin, comprising 19% of all live mdividuals. Wabash Pigtos (Fuscomia Hav n) anel
Creeper (Sirophitus wundulalis) made up 15% and 14% ol live individuals, respectively.

'.f“hé Spoon River and tributaries produced a total of 1,308 live individuals and 21
species (Table 4) in 160 person-hours of sampling. Live individuals were collected from
34 of the 40 Spoon River basin sites. Six sites from the Spoon received a MCI of Highiy
Valued {Sites 10, 21, 23, 24, 33 and 34) (Figure 5). L. cardium was also the most
commaon species found in the Spoon basin and accounted for 21% of five individuals. £
Aava accounted for 14% of live individuals and White Heelsplitter (I,asmig().n.a
complanata) accounted for 13%.

No threatened or endangered mussel species were collected alive during this
survey although relic shells were collected. A relic sh eil of the state endangered Snuffbm
{Epivblasma friguetray was found at Spoon River site 24, .Fﬁeiic shells of the state
threatened Slippershell (Alasmidonia viridisy, Spike (Elliptio dilataia) and Black

sandshell {Ligumia recia) were aiso found in the Spoon River basin.



Table 3. All mussels collected and site MCI from La Moine River basin survey. Only
sites where live individuals and shel} were collected are represented. Number indicates
the live individuals collected at each site, D indicates that species was only represented
by recently deceased shell and R indicates that species was only represented by relic
shell. (*Indicates a MRV of Highly Valued) -

Site
ESpecies 1 Commaon Mame 2 I_ 34 | 7 | ¢ | 10 11 ‘ 12
__é?_l_%pfarﬁi?y Amblerminac |
Ambiema plicata . Threeridge | H
Fusconia flava Wabash pigice 40 4 i 5]
Pleurobema sintoxia Round pigtoe o ! ‘
Quadrula pustuiosa Fimpleback 1 12 3 i1
Queadrula quadrula Mapleleaf a0 2 12 3 2 Z
Tritogonia verrmicosa Pistolgrin . 9 2 R [ 5
Uniomerus tetralasmus Pondhom R R
Subfamily Anodontinae g
Lasmigona complanata While heelsplitter 1 7 3 i 1 i 4
Pyganodan grandis ] Giant floater 2 : 6
Strophitus undulatis Creeper - 30 5 5 2 7 4 12
Utterbackia imbeciilis Eaper pondshell 1 D ; 10 i
Subfamily Lampsilinae )
| Lampsifis cardium tain pocketbook 19 IR 3 17
E Lampsilis siliquoidea Fatmucket : 5 i 11
Lampsilis teres Yellow sandshell i
| Leptodea fragils Fragite papershelf 2 2 14 D
Ligumia subrostrata Pondmussal ' 7 2 | 1
Ohliquaria reflexa Threehorn wartyback ‘
Potamilus alalus Pink heelsplitter [ J
Fotamitus ohiensis Pink papersneit ﬁ ) i
Toxoiasma parvus Litliput | 1 D D o i J
Trunciila donaciformes Fawnsfoof : ; . : f 4 !
Truncilla truncafa | Deertos 2 2 | J 2 ‘
i
; ,,,,,,, T -
i Number of Live Individuals 51, 41 P3| o 17 1120 | 14 1 o
I‘ MG : 13" 11 7 i 5 8 12 9 8
_*Indicates MC! vaiue of Highly Valued




Table 3. (continued)

Species Common Name 156 ‘ 16 ‘ 17 ‘ 19 ‘ 21 ! 22 | 25 I 26
] Subfarrily Ambieminae P - - B
L Amblema plicata { Theeerdge |4 i i
Fusconia flava Wabash pigice ‘ 17 N
| Fleurobema sinfoxia Round pigtos T
Cuadrda pustulnsa Firnplabac 1 1 .
Quadrois guadruls Mapleleaf R ]
Tritogonia verrucosa F’isto!g.rip ]
Uniomerus fefralasmus Pondhorm B} D D i, 4
Subfamily Anodontinae
Lasmigons complanaia | White heslspliier n] i ] 2
Pyganodon grandis Giant floater 1 11
Strophitus undulatus Cresper 8] 7
Literbackia imbecilis Paper pondshe '
Subfamily Lampsiiinag
Lampsilis cardium Plain pockatbook 1 B
Lampsiiis siliquoidea Fatmucket
Lampsilis teres Yellow sandshett 1 _
Leplodea fragilis Fragile papershall 1 ]
Ligumia subrostrata Fondimussal D 2
Chliquaria refiexa Threehorn wartyback
Potamilus alatus Pink heelsplitter
Foiamilus ohiensis Pink papersheil
Toxolasma parvus Lilliput D §-t 1 D | b
Truncilia donaciformes Fawnsfoot
Truncilla truncata Deertoe
Number of Live Individuals 0 G 1 6 41 4
WMCE 5 5 5 8 11 8

“Indicates MC! value of Highly Valued
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Table 3. {continued)

Site’
Species Gommon Name 270 20 | 31 [ 32 [33 | 3¢ | 35
Subfamily Ambleminas - .
Amblema-plicata Threeridge ‘ e
! Fusconia flava Wahash pigtee i
Lm_vpieumbcma sintaxia Round pigtos “ ]
: Quadrida pustuiosa Fimpiehack i I 1 D*,i

Quadrula quadrula

Mapteleal 2] 1 1
Tritogonia verrucosa Pistolgris . 8 3 Z
Uniomerus tetralasmus Pandhom i
Subfamily Anodontinas . _
Lasmigona complanata While heels:pliﬁer' D % - .
Pygénocfon grandis Giant flaater ! ] . i
Strophitus undulatus Creener i j 3]
Utterbackia imbeciliis i Paper pondshet " i
Subfamily Lampsilinas ; . N
Lampsilis cardium Plain pocketbook 1 1 R
Lampsilis siliquoidea Fatmucket
Lampsilis tares Yellow sandshell 1 D 3 D
Leptodea fragilis Fragile papersheil 2 9 D
Ligumia subrostrate Pondmusse! 1 D 8]
| Dbliquaria reflexa Threehorn wartyback 1
: Potaimilus alatus Pink heelsplitier R [
Potamiius ofiensis Pink papershell ‘ 1
Toxolasma parvus Liltiput
Truncilla donaciformes Fawnsfoot 3
Truncilla truncata Deerioe
: i
Number of Live Individuals ) 2 0 1 13 23 2
M 5 g 5 10

Indicates MCI value of Highly Valued




Table 2. (continued)

Site
Total
Speties . Cormmon Name 36 Live
Subtamity Ambleminag
Ambiema plicala Threendge I 9
Fusconia flava Wabash pigtoe 77
Pleurshema sinfoxia " Round pigtos 1
Lvadrula pustulosa Fimpieback .y 43
Duadrula guadiula Mapleleaf 34
Tritogonia verricosa f Pistolyrip ; » 35
Uniamerus fetrafasmus j Pondhom I R 4
Subfamily Anadentinae
Lasmigona complanata \Wihite heelsplitier 3 24
Pyganodon grandis Giant floater 24
Strophitus undiulatus Creeper sis]
Utterbackia imbecillis Paper pondshell 11
Subfamily Lampsiiinae
Lampsilis cardium Plain pocketbook g7
Lampsilis siiquoidea Fatmucket 17.
Lampsilis teres Yeliow sandshell 6
Leptodea fragifis Fragile éapershel’! 0 18
Ligumia subrosirata Pondmussel 6
Obliguaria reflexa Threehorn wartyback i
Potamilus alatus Pink heeisplitter 0
Potamilus ohiensis Pink papershell. 1
Toxolasma parvus Lilliput 3
Truncilla donaciformas Fawnsfoot 3
Fruncilla fruncata Deertoe 6
MNurnher of Live Individuals 3 439
MCi B

“indicaies MCI value of Highly Valued
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Table 4. All mussels and site MClcollected from Spoon River basin survey. Only sites
where live individuals and shell: were collected are represented. Number indicates the Tive
individuals collected at each site, D indicates that species was only represented by
recently deceased shell and R indicates that species was only represented by relic shell, (*
mdicates a MRV of Highly Valued)- : '

o [ o Site
Species Cominon Name I i i 2 B \ -4 i 5 | 3 1\ i
Subfaniily Amblami l
Afnblama plicata Threeridge _ . o LR R !
Eilintio dilatats | Soike | R R
Fusconia flava Wabash pigtue e 14 19 R | N
Flewrchema sintoxia Round pigloe : | _ ‘
Quadrula metansvra Monkeyface . il ] . '
Quadrla pustulosa Fimpleback . 2
i Quadrula guadrula Mapleleai
Tritogonia verrucosa Pistolgrin R 7
Linjomerus letralazmus | Pondhorn . | . J
Subfamily Anodontinae . ‘ . )
l Alasmidonta viridis Slippersheli mussel : i L
;__ Anadontoides ferussacianus | Cylindrical papersheli - D. R 10 ] 25
© Lasmigone complanata White heslspiitter 1 D D 7 2 133
i Lasmigona compressa Creek heels plittar 3 : 2 L &
: Lasmigona costafa Fluted-shell
Pvganodon grandis Giant floater - o . . | op
_Strophitus nchilatus Creeper 3 2 1 1o
Utterbachia imbeciilis Paper pondsheil ;
* Supfamity Lampsilinas . C
% Actinonaias llgmentina Muckat . . :
Epioblasma triguetra Snuffbox
Lampsilis cardium Plain pocketbook 13 1 . 45 D R
Lampsiis siffguoides Fatmucket D 5 1 g R
Lamipsilis feres . Yellow sandshel!
Leptodea fragilis Fragile papershell ] 8] - ) 8] D
Ligumia recta Biack sandshel!
Liqumia subrostrata Pondmussel
Qbliguaria reflexa Threehorn wartyback
| Potamilus alatus Pink hesisniittar . ! i i
Potamilus ohiensis Pink papersheli ‘ |
| Toxolasma parvus tiltiput ~ 1 o | : | 0]
Truncilla donaciformes Fawnsfoot i
Truncifla truncata Deertoe N
Venustaconcha ellipsiformes | Ellipse
Number of Live individuals s loa vt o [ar Lol 6 e
M $ L s l7 w0l 7 e i
“Indicates MCH value of Highly Valued
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Table 4. (continued)
;__Spec:ies; e _Lpomz'n@rz Mame : .G 1011 121 130 1518
5 Subfarily Ambisminae 3 ' !
Amblema pliceia Threeridge [
Eflipria dilatata Spike . B 1 i
Fusconia flave Wabash pigice 33 5. 12 4
Bleurabema sinfoxa Round piqtoé 1 16 3
Quadrila metaneyra i Monkeyiace 1
‘ Cuadrula pustuloss Pimpleback ~ 4 23 4 14 o
. Quadrula quadrla Wiaplelaaf . 7
Tritogonia venucosa Bistalgrip :
Uniomerds tefralasmus Pondhomn
Subfamily Anodontinae )
Alasmidonta viridis Stippershel] mLJése R.1 R
Ancdontoides ferussacianus | Cylindrical papershel! | 4 16 ]
fasmigona complanata White heelsplitter 2 2 o 7
Lasmigona compressa Creek heelsplitter D 9 D D D
Lasmigona costata Fluted-sheli N
Pygénodon grandis Giant fioater
Strophitus undulatus Creeper 1 7 ‘ 12 1 0 1 3
Utterbackia imbecillis Paper pondshefi '
i Subfamily Lamipsilinaes |
Actinonsias ligmentina E Mucket
Epichlasma triquetra E Snuffoox 5
Lampsifis cardium : Plain pocketbook a4z 12 15 g B} 3
Lampsilis siliguoidea Fatmucket 2 2 1 1
t.ampsilis teres Yeflow sandshell
Lepfodez Ffragilis Fragile papershcl o
Ligtinia recta Biack sandsheil 3
Ligumia subrostrata FPondmussel |
Obliguatia reflexa Threehorn wartyback
Fofamifus alatus Fink neeisplitter i
Potamilus ohiensls Pink papershelt |
Toxolasma parvus Lilliput 5 R 1 1 1
Truncilta donaciformes Fawnsfoot | %
Truncilla bruncata Deertoe i
Venustaconcha ellipsiformes | Ellipse
Numher of Live Individuals &1 92 64| 18 4 1 § 38 21
Mel , ~ g i ta | 11 7 | 6 1 9 | 10
“indicates MCI value of Highly Valued '




Table 4. (continued)

i _ . o Site
| Specics Commaen Name 7 19 ol ae Dos [ oa
Subfamily Ambleminze .
Amblema phicata Threeridge L ! ) 2 i 1 = .
| Elliptio dilataia Spike ) o : 2 R R B
Fusconia flavs Wabash pigtos 5 7 23 D 3 28
Pleurobema sintowa Rount! pigtee j ‘ 4 7 13
Quadrila metanevra Monkeyface iw | 3 2 14 1 9%
Quadrula pustuloss . Pimpieback } i f . 17 1 2 19
Quadrula quadruls Mapisieal ‘ P2 3 19
Tritogonia verricosa Pistolarip ‘ 5 12 3]
L Untomerus fetralasmus Pondhorn . [ ;‘ N
Subfamily Anodontinae ! . _
Adasmidonta viridis B Slippershell mussel i ! ; |
Anodontoiges ferussacianus Cyl‘inc%i‘icai papershel; ' ] o] I
Lasmigona complanata Whité. Heefsplitter 2 | 4 K] R 1 / 3 2
La&migona Compressa Cre_ek heelsplitier ‘L 14 2 3 C
Lasmigona cosfaty Fiuted-shall . ‘ R
Pyganodon grandis Giant floater
Strophitus undutatus ; Creeper 4
Ulterbackia imbecillis ; Paper pondsheall
Subfamily Lampsiiinas
Actinonaias Iigmen.rma - Mucket R
Epioblasma triquetra Snuffbox R
Lampsiis cardium Plain pocketbook 8 8]
Lampsilis siliquoidea Fatmucket 1
Lampsilis teres _Yeliow sandshell i
Leptodes fragiis Fragile papershell % 1
Liquria recta Black sandshell '
Ligumia subrostrata Pordmussel f
Ohliquaria reflexa Thraehorn wartyback ; !
Fotamilus alaius Pink heefsplitter
Potamilus ohisnsis Pink papershel! ___J
Toxoclasma parnvus Litliput
Truncilla donaciformes Fawnsfoat 1
Truncilla truncata Deertoe ‘
Venustaconcha eliipsiformes | Eiiip.se j IR R
Number of Live Individuals | L6 ]z sa i o a5 | 1a | es |17
Mt | v 7 el s el s | im |

| *Indicates MCI value of Highly Valued ' T L : |




Table 4. (continued)

21

N _ Site
| Speciog | Common Narria: 25 Lopfr | opied oy l ac 7o
Subfamily Ambiemmae .
i Amblema plicata Threeridge ’ /] J |
Elfiptio difatata Shike 1
Fusconis flava Wabash pigtoé R
Pleurobema sintoxia Round pigtoe 2 i D
Quadrula metansvra Mankeyiace: 3 | D
Qu.adru,'a pustulosa Fimpieback R 1
Quadrula quadrula Mapleleal 1 5 1 D 1 0
Tritogonia verrucosa | Fistolgrip 1 i1 _.
* Uniomerus teiralasmus | Pondhom B o J ]
Supfamily Anodontinae .
Alasmidanta viridis Slippershell mussed ) ‘
Anodontoides ferussacianus | Cylindrical papershe\i R. ; |
Lasmigona complanata ! White heelsplitier 1 ' 1 R
Lasmigona compressa Creek heetsplit?erm; ‘
Lasmigona costata Fluted-shefl
Pyganodon grandis Gignt floater ]
Strophitus undulsatus Creeper 3 o D B} D
Utterbackia imbscillis Papar pondshelt i l |
Subfamily Lampsilinae )
Actinonaias ligmentina Muckét
Epioblasma Biquetra Snu_ﬁ‘b‘ox
Lampsilis cardium Plain pocketbook - 3 D 2 D D 3
Lampsilis siifquoides Faimucket [ 0
Lampsilis teres Yeilow sandshek z
Leptodea fragilis Fragile papersheli o o 8- |}
Ligumia recta Black sandshel
Ligumia subrosirata Pondmussal .
Obliguaria reflexa Threshom wartvhack -
Potamilus alatus Pink heelsplitter ;
Pofamilus ohiensis Pink papershell 3 ; _______
Taxolasma parvus Lilipud D 3] D D
Truncilla donaciformes Fawnsfool i 1
Truncifla huncata Deence
Venustaconcha effipsiformes | Ellipse R ]
‘Number of Live individuals ] ! 9 ! 0. & | 0 3 0 ]
MG | Lo | 5] 7 | 5 | 8 | 5 | 0
“Indicates MCI value of Highly Valued




Table 4. (continued)

~ Site
o Common Name 33 34 35 45 37
piarmily Ambleminge
Amblema plicats Threeridpe - e A lr R
L Spike . R R
Fusconia flava Wabash pigtoe 19 14 D
Plsurchema sintoxia Round pigloe 27 3 R
Quadrula metanevra ; Monkévface 34 D n
Quadrula pustilosa ' Pimplabacik 31 15 2 R
Quatrula guadrule ; Mapleleaf 3 2 1 [N
Tritogonia verrucosa Pistolgrip 4
‘ Unicmerus tatratasmis Pondhorn
Subfamily Anpdoniinas
Alasmidanta wiridis Slippershell mussel
Anodontdides ferussacianus | Cviindrical papershell R 1
Lasmiigona complanata White h@eisbiitte_r 1 0 2 ] |
Lasmigcna compressa Creek heelsplitter D
Lasmigona costata FHuted-shell R
Pyganodon grandis Giant floater
Strophitus undulatus Creeper | 2 2] R R
Uttarbacikfa imbecilis Paper pondshell :
| Subfamily Lampsilinae o )
Actinonaias ligmentina Mucket R ] R R
Epinblasma friguetra Snuffbox
Lampsilis cardium Plain pocketbook 5S¢ 11 R |
Lampsilis siliquoides Fatmuckeat 1 R
Lampsiiis teres Yellow sandsheli ] R
Leptodes fragilis Fragile papershetlt 3] | 3 0 1
Ligumia recta Biack-sandshell. B
Ligumia subrostrata Pondmussel t |
Chliguaria reflexa Threehorn wagyhack : 1
Potamiius alatus Pink hestsplitier 8
Potamilus chiensis Pink papzrshell R
Toxolasme parvus Liltipt E
Truncilfa donaciformes FaWnsfooi 2]
Trunciila truncata Deerloa 1o
Venustaconcha eliipsiformes | Ellipse A , B
| Number of Live Indlviduals lis2l 431 9 | 2 [ 8
M [ 15 ] 07 |7

“Indicates MCI value of Highly Valued




Tabie 4. (continued)

! | ! Y Yol
i | Cominen Mame 3% Live
Subfamity Ambl
Ambtema-plicata Thieeridge 1
Efplio dilatata Spike 0
_W.Alfgﬁ_QOJ'}ﬂ'ez fava Wahash pilatoe 158
Pleurnbema sintoxia Round pigtoe 57
Quadrula metanevra Monkeviace 145
"Quadriia pustelosa Pimpleback = 4 141
Quadruta guacinils . Manieieal 2 54
Tritogonia verricosa Pistalgrip 27
: Unfomeius tetralasmus Pondhemn 2
' Supfamly Anodontinas
_Alasmifdonta viridis Shippershellmossel 0
Anodontaiddes férussacisnus | Cylingricat papershet! 83
-I_aamigona complanata White heelsplitter D 472
Lasmigona compressa Creek heélsplitter 27
Lasmigona costala Fluted-shell 0
Pygeanodon grandis i Giant floater R 8
i Strophitus undulatus Cresper . 57
= Utterbackia imbedillis Paper pondshell 0
Subfamily iampsilinae )
Actinongias figmentina Mugchket 5 8]
Epiohiasma triquetra Snuffbox i 0
Lampsilis cardium ‘Plain pocketbook 3 281.
Lampsilis siliquoidea . Fatmtcket 45
Lafnpsf'ﬁs feres Yeliow sandsheall 0
Leptodea fragifis Fragji!e papershell D 4
Ligumid recta Elack sandshelt ' ‘, 0
Ligumia subrostrata Pondmusset i 0
Qbliguaria reflexa Threehorn wartyback 1
Potamilus alatus Pink heeisplitter 0
Potamiius oliensis Pink papershelt G
Toxclasma parvus Litiput 4
Truncilla donaciformes Fawnsfoot - 2
L Truncifla truncata Deeros 1
Yenustaconchs effipsiformes | Ellipse G
Number of Live Individuals 6 9] i 1308
MGt 7 4

“indicates MC! value of Highly Valued
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GIS Analysis

The number of fish aﬁd mussel species found iq-a. basin was fouﬁd to have .a | |
stgmificant positive relationship E(ﬁ‘; ﬂl@ size of the hasi. fi?'%.‘]fz'szn'pg:)ée.. z‘%rt:a wag divided %ntfz. '
45 smafler sub-basins and fish data were avatlabie for 3'8-0'5’“&'%1&5(: suh._mhasim As hasin

sizme increases, the number of fish { /:m species = mmwr seEeikmyy — 17 "E.p <

00001, Ady. R2=10.07 )ami mussel (mmsu’ species =2 BIn{basin sizetkimn?)y — §.49, pp <
0.0001. Ad). 7= 0.530) species also inerease (Table 5, Figure 6’). This corresponds o o

similar comparison done by Watters (199 3yand-Myers-Kinzie et al. (.70(.
Just 5 fand use categories (row crop, pasture and ‘3.f"'01_'*c's.t}' 'L*;on“;_pri-se'd betiveen 70 -
95% of total land use in each site spetific baéﬁn. inm.i use eried’grea‘ﬂy between basins.
Row crop accounted for 23 — 84% of land use, forest.< | — 47% and pdbiu re <1 —-30%.
hen a regression analysis was perfor_med comparing pzr@porﬁioﬁ_of each Iaﬁc}. use
citegory to site MCL all '[hI‘GL caicuorles show d a -Si"liif cant mlauonshlp PlOpO'UDl’i of
row Crop in a site’s basin showed & pos itive relati OllSth to site MCL (MCT =
47(propori1on row crop) +3. 47 P O OOE ,Adj R =0, I") (Figure 7). Bom proportion -
of pasture and forest showed a Sigmﬁcan:t negativ lclationshlp to MCl (M’(J— -
25.99(proportion p{f.ﬁ;f ure) - 1(‘ 49, p=10. OOOJL, A(f] R*=0.1% and !‘A’-C‘] =
- —8183(pf'oﬁorrion\fbﬁ*‘(w!j) 886, p= 0.@02, Adj. BF = O Il } (‘Fivmes S and ‘))
Mean percent basin sfope Elad no significant effect on site T\/IU U‘vi( = —O 41 (”/
Ai‘[()p:e) + 8.44,1 <013, 4dj. R?=0. 0?) (E igure 113\ /\Hhowh mean basin siope showed
no significant relationship to site MCI, it was found that Siopa showed a Siénif’iCént
relationship to the proportioﬁ of each tand use c’ategorﬁ with in th.e"basiré. As mean basin

stope increased, the proportion of row crop in the basin decreased ({Proportion row crop)



=-0.10{% slope) + 0.88, p=3.4x 107", Adj. K*= 0.54) (Figure I1) and proportion of

forest ((propartion forest) =0.08(% slape) — 0.04, p = 9.4 x 1070 Adj R = 0.65)

~¥
¢
-
o]
4

(Figure 12} and pasture ((proportion p(r.a‘{'m-c_;)':—’-' Q02075 slope) + 006, p =17 x 1
Adi. R7=0.29) (Ficure 13} increased.

Many of the sampled sites were downstream of other sampled sites. This causes
their corresponding basing 1o *overlap’ and their éubscc;uent land uses and slopes to be
counted nrore than once {1.e. pseudorrc;:;iécﬁlio'}'i and 11E_I.EU(.‘I/(){'!'CIEIUOI'I..). fnan attempt to
examine whether multiple countings skewed the results of this s.mc_iy, 26 n.‘on—(.wm‘i-a.p;)iz‘sg

“hasins of various sizes and MCI_sco.res wérc chosen for injcftapcm‘fent regression a!.‘lsﬁys:s_
The results of this analysis showed very similar results concerning land use (MO =
H.12(proportion row crop) + 1.62, p = 0.003, Adj. R*= 0.28: MCI=-15.] T (proportion
Jorest) + 10.95, p=0.003, Adj R>=028: MC[= —43.0.] Iproportion pasture) ~ 1344, p =
0.001, 4dj. R*=0.34). |

The non-overlapping basin regression a.mlysés comparing mean percent basin
slope to site MCT did show a significant negative rel-atioﬁﬁhip (MCT=-1117% slope) +
1125, p=0.034, Adj. R*= 0.14). The comparison of s]opt:: to land use in this analysis

also were similar to the analysis comparing all basins.



Fable 5. Number of live mussel species and fish species froni each basin in La Moine
and Spoon rivers and size of each basin.

£ Basin E Live Musse] Spocies % Fish Species’ " Basin Size* |
Spoon River Main Stem ; 18 ___J 45 5473 .
| £ Fork La Moine River o 15 AR - 635 .
‘ L& Maoing River Main Slam 3 _! 4% sz
| Cedar Creek (Sponn) 11 an - 903
U WEInuf Creek 10 25 351
E. Fork Spoon River . . 10 23 o 85 ]
Camp Creek (LaMoine) Y . e 27 370
Haw Creek ] | 30 ey B
L Big Creek 4 16 204
Drowning-Fork ~ 9 2 119 i
Spring Creek 9 22 92 o
Cedar Fork g 30 ! 371
Swan Creek 8 35 i o8 ]
French Creek 5 Z2- . 226
Grindstone Creak 5 32 | 167 N
Farmer's Fork 3 21 151
Littlers Creek 8 22 . 139
La Harpe Craek. 7 21 ) 305
Troublesomea Creek 7 28 245
Indian Creek 7 28 223 ]
| Negrg Cresk = b - . 128
Pui Creek o 5 24 ) B 283
“Shaw Creek 5 21 168
Prince Run 3 13 1 113
Norih Creek 8 25 ‘ 97 B
Turkey Creek 4 - - 140
Brush Creek 4 23 i15
W Fork Spoon River - 4. 21 44
Court Creek- 3 22 : 321
Coal Creek 3 21 . 136
Barker Creek 3 B 23 bisl
Rock Creek 3 18 ] 70 ]
: Misgoli Creek Z 25 : 298
| Flogr Creek’ : z - ) 208
Cedar Creek {LaMoine) 2 L ; 168 N
Williams Greek 2 - 25 . 126
Tater Creek Z .t L 374
Kepple Creek 2 13 57
Coopers Defeat Creek 2 - 35




Table 5. (continued)

[ Little Creek 2 1 5

[
(£

e

Camp Creek (Spoon; ) b - 27
Little Misgoudd Creek 1 13 i

o
Rl )

_Bronsen Creel

[N
~—

Steney Hranch &

[=]
fex]

Francis Cre 8 ! - i'

)

o

Fish species data was gathered from DN basin repons and AMHS
"Basin Size measuwred in square kiomelers. :
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Mussel and Fish Species vs, Basin Size-
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Figure 6. Regression analysis of number of mussel and fish species found in each basin
ol the Spoon.and La Moine Rivers compared to hasin size,

v =06.42x+347, AdiR =0.12, p=0.001 : .
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Figure 7. Comparison of site MCl versus the proportion of row crop in the site’s
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Figure 9, Comparison of site MCI
watershed.

versus the proportien of forest land in the site’s
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Figare 10, Comparison of site- MClversus the mean basin slope in the site’s watershed,
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Figure 11. Comparisen of proportion of row crop in site basin versus mean basin slope
Yor each site. |
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Figure 12. Comparison of proportion of forest in site basin versus mean basin siope for
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Figure 13. Comparison of proportion of pasture in site basin versus mean basin stope for

cach site,
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Historical Data

Historical mussel data for the La Moine River basin were divided into four time
g”;.é:a'io.ds. The survev completed h\: R:m]ng;jas‘cincr'( 1993Y was supplemented by addivonal -
INELS data and arve the garliest samples known on the La Moine, herein designated as
“‘;‘»1‘5-“‘;‘)91’1 Surveys during this {%.n'u-: period coltlected 13 live species from the La Moine
basm, as well as deceased shell of 4 additional species {(F"nbfc Ti burveys completed
between 1991-2000 entirely consisted of INHS eollection dota end also produced 13 tive
species, 3 of which were ot found live in the previous time period. The number of live
species collected from the La Moine basin increased to 18 from INHS survevs between
the years 2001-2009. In my survey, 20 species were 'f‘@Uh(::i live, Overall, 26 species have
been found as live individuals or deceased shell from the La Moine River basin.

The mussels of the Spoon River basin have been studied more thouroughly than
those in the La Moine basin. The Spoon River historical data were divided into seven
time periods, The first were sémpies pezr‘f"m"med by W.S. Strode in between 1892-1912. In
this time period 38 species were collected from the Spoon River (Table &), Surveys done
in 1949 by I.M. Reed (INHS data) found only 14 species. Since 1957, the number of live
species found in the Spoon R':ve% basin has ranged from 17 (19905 INHS surveys) IIO 21
(2000-200% INHS surveys and W.C. Starrett 19711 but has remained relatively constant,

I found 22 species alive in the Spoen River basin. A relic shell of Snuffbox (£,
triguetray, which had never been recorded from the Spoon River, was found durin gmy

"

survey. From over 100 years of sampling, a total of 43 species have been collected as

o

either live individuals or deceased shell from the Spoon River basin,



Table:6. Historical mussel species collected from the La Moine River basin. Lirepresents
the species was found alive in the time frame. I represents only shell of species were
" ooliected.

| 00T 209
! 199520060 g i 2040 ;
! : i el
| Snecwes Comprn Nane o L FENHE Daw ! Matay | ey
: . - S _—
sAmblee olicaia T P L i ! i
Fuscania flava Wabash pislog L L L i
Meaglongios nervie Washiboard .
Plawrabema sintoxiz Round piztae ‘ ) j L .
Ouedderiba aoduion Waitvbici; N o
Citidrnido prstuiosa Fimehack _ B L i L
Cgrdridon gueeedindo Mapletea! Lo & L L N
Teivagmonia vierrneosa ! L L |
Lniomerns temaizsnivs L Pondhorn L b L i L
Subfamily Anodontinge :
Anodanta suborbicidaia Flat foater 1 i -
I_a.t.‘mrqorm complenaty White heclsplitter L L . L L
Pyganodon grandis Gt floater L. L L L
| Swophitus unduiaius Creeper L L L
i tarbackio imbecillis Paper pondshel! ' D L L R
| Subfamily Lampsilinac
Actinonaias liganenting 3 Mucket 8] L i
!
Lampsilis cardivm : Plain pocketbook D L I ___[
Lampsils silquoidea 3 Fatmucket L L
_Lampsilis reres | Yellow sandsheli L ! L L L
Leptodea jragilis ? Tragile papershelt ; l. 1 DL L
Liguemia subrostrata Pondmussel S I I L i
Obliguaria reflexa Threehorn wartyback . . Lo
Pormitus alarus Pink heeisplitter L ) |5} )
Poiamilus ohiensis F Pivk papersshell L L
Toaplasimg parvis Lillipug i L L L 1
Trmeilla donaciformes Fawngfoot : e ]
Tromcilla e ! Dreertoe i
|
“ Toii Species ; e ‘F Total Live Species g 13 : 13 ' ! 18 ; 2




Table 7. Historical mussel species collected from the Speon River basin (1892-1971). L
represents the species was found alive in the time frame. D represents only shell of

species were collected.

1892
1812

Common Namg

Subfamily Ambleminas

Amblema plicaty

ihresridge

Cyalanaias thercolata Purpte wartyback T R N IR
ENiptio crassidens Elephant-ear i 0
Ellisiio difatata Spike L ‘ o !‘
Fusconia fizva Wabash piatoe L L [N L )
Megalonalias narvosa Washhoarg N -
) cthobeses cypliyus Sheepnose L
FPleurabema sintoxia Round pigice L L L L
Guadreld fragosa Vilingad mapfeleaf L
LQuadrula metanevra Morkeyface L L L Lo
Quadrula nodulsta Wartyback L ]
Quadrula pustulosa Fimpleback L L L L
Quadrula quadrula Mapleteaf L L L
Tritogoria verrucosa Pistolgrip L L L L
Uniomerus tolralasmies Fondhorn N
Subfamily Anodontinag
Alasmidonta marginata Elktoe L
Alasmidonta viridis Slippershell musset 5
| . _Anodonia suborbiculata i rlat fioster L
Aﬁo&anfoides ferussacianus ; Cylindrical papershell L L
_Arcidens confragosus Rock-packetbook L
;’,.asmfgona compfanafa ) \White heelsplitter L L L L n
L.asmigona compressa Creek heeisplitter L L
L.asmigona costata Fluted-shell L. L B
Pyganodon grandfs Giant floater L L L L
Stfcphifus undulatus Creeper L L L L
{Niterbackia imbecillis 5 Paper pendshelt L !
Supfamily Lampsilinas E _____
Actinonaias ligameniina ; Mucket L L
Epioblazma trigustra | Snusiox -~
Lampsilis cardium | Plain pocketbook L L L L
Lampsfﬁs flagins Higains eye L L
Lampsilis siliqugidea Fatmucket L L L
‘Lampsilis teres Yellow sandshell L L L L
Leptodea fragilis Fragile papershell L L L
Ligumia recta Black sandshell L L
Obliguaria reflexa Threehorn wartyback L
| Uhovaris ofivaria Hickorynul L b
__Paramilus alaius Fink heelspiitter | S 5]
Fotamifus capax . Fat pocketbook L B
Potamiius ohignsis Fink papersiel L L k. ;
. Toxclasma parvus Litiput L L]




Table 7. (continuedy ‘ S -

r e - T :
i Truncifa donaciformes Fawnsfoot : . . J L : L f

) , ™ |
o Truncila trune Dssrtoe L I [

L U e . R B WS

i Venustancha sfinsiformey i Eliinse . - E N l R |

43 | Totat Live Spacies. - a8 i 14 | i




Table 7. (continued) Historical mussel species collected from the Spoon River basin
(1990-2010). L represents the species was found alive in the time frame. I represents
only shell of species were collected. : -

} .3_;::-1{:5&5; o MO I _I Lurrent Surva
‘ sifarmily Ambileminag o
Amblema plicata Threeridge . L L L.
| Syclonalas tuberculata Purple wartyback -
£ 0 oragsidens Elentant-gar }
Eliiptio difatata i Sptke o [ [3
Fuscopia flava \Wahash pigtoe L i L
Magalonalag nervose Washboard
Filethichasus cyphyus Sheepnose
Fleurobema sinfoxia Found pigloe L L i
Quadnils fragosd ¢ Winged maplsleaf
Cuadruta metanavra Monkeylace 1, 1. L
Quadwila nodiilata Warlyback N 73
Quadrula pustuiosa Pimpteback L. L
Quadrufa quaciufa Mapleleaf L L L
Tritogania verrucosa Pistolgrip L L
‘Uniomerus fetralasmus FPondham L L.
Subfamily Anodontinae
Alasmidonta marginata Elktoe
Alasimidonta viridis Slippersheli m&ss;?i ]
Anodonta suborbiculata | Fiat fioater
Anodantoides ferussacianus Cylindrical papershelt L L L
Arcidens confragosus Rock-pocketbook ; '
Lasmigona complanata White heelsplitter L L L
Lasmigona compressa 1 Creek heelsplitter L L. L
Lasmigong costata Fluted-shefl [N N
: Pyganodon grandis ' Giant floater . L L L
Strophitus undufatus Creeper L ’ L L
Litterbackia imbecillis i Pager pendshell - } N
Subfamily Lampsiinae
Actinonajas figameniina i Mucket ] . o | D
Fpioblasma trigueira Snuibox ' ) > N
Lampsilis cardium Plain pocksthook L Ao L
Lampsifis higginsi Higaing eve
Lampsilis siiquoidea Fatmucket L L L
Lampsilis teres Yelow sandshall L L
Leptodea fragilis Fragile papershell L L L
Ligumia recta Black sandshali 5 D
Obliquaria reflexa Threehorn wartyback , L
Ohovaria olivaria Hickorynut !
_ Fotamilus alafus Pink heelsplitter \ L ]
Fotamilus capax Fat pocketbook j
Fotamius ohfensis Pink papersheli i L L | Lo
__Toxojasma parvus i billiput ) L 5 L ’




Table 7. (continusd)

Fawnsfoo! e

i .
[ Truncita donaciformes
 Truncila trihcata Deaartos

Elinse

R D
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DISCUSSION

v

This survey found Highly Valued mussel assemblages in both the La Moine and
Sooon River basins. Thésa .coai'n';mn'ﬁ.i@s tend 0 be focaéd in the middie rehchesiolboth
river basing (E"‘.igu:“c 3. ;ﬂ\'étﬂi.ff.fi.i'ig to .\;V{.ll.-fCl’S (iﬁ)‘%}?) zm-.d laure b Vo wold e \.uu e}
I."s'r-rd_more mussel species, and ¢ possibly a higher \flLiJ m the Tawer reaches of a river
system, where basio size is greater, It is possible that these imm.'ncdim.c'rcgimn:\i provide:
suitable habitat for both headswater species (Ligumio subrosirater, Usionerus i.:i-fﬁ‘m/(:;xi::mf;.
and Utferbackia imbecillis) and species that prefer more flow ((Jh ;;a/sz,a rejlexe,
Lampsiliy teres and Quadr wlet mercnevr o) Anot er eﬁp-lméatio-n could be a decrease in
hand searching efficiency in cfeeper régions o.fa river. Western Hinois experienced
~ higher than average precipitation aﬁd tiver flow du r'n-i g thie: su.mmc:r of 2010, Hi gh waters
created an environment that was nol optimal for hahd.seari:hmg, and it is'possible that my
sampling missed some individuals in dowq t;eam locations.

A site’s MCT wag a!so'éh_ox_#n l.‘..o be r.‘.c:’ié-iéd to tﬁe ia.n.d use practices i the site
basin.'B:*a-scd"on-l:he resulté-f[*d-lﬁf:AfL‘bu:c]lﬁie ai"ldlD.(;‘VV"i."{iﬂg (200-2),--;1"% Wi :inlex]ﬁééted .to find"
that the more row crop in a ;sit&_’s basiﬁ, the h}g}.}cz.- the MCI; also, it was unexpected that.
basin slope had ne signiﬁca'm relationshiip to MC’E. B’(‘J‘\.'J{‘IT;'IS€ there was not 2 sign-iﬁczﬁ; '
relationship b\,tvww slope gmd MCE, the re’mtion.'shipér'be.if'we-el imsm slope: md land use

categories were found. The close rddtmmhip between slope and land use could indicate
an indirect relationship to MCL Areas with lower slopes tend to have a higher pmpwtmn
of row crop and areas with greater slope have more forest and pasture. Meador and
Goldstern (2003} and Wang et al. (2000) found similar results to this when comparing

Fish fndex of Biotic Integrity (IBT) and number of fish species to land use practices, They

o AN



euplamed that this relations h]p Wwas due o areas'with a high pr oponmp c}f acrzculture
having a lower proportion of urbamzed 1mperv1ous ground cover. E de not fesl that their
,<13mr' tiom s msh!h]c, for my stuu 1.}{ sinee my study area wis not at ol m‘ocmi?c :..5-4\4'('31&(,‘105'
and Goldstesm£2007 ) found that some hasing with b é.gh amourts gt ag E"i.!.'j{.l‘]'fui:'c. hael Ia.;}..c;{h
IB1s and offered the exp hma on that-h{gh- araounts of :-1gr£cu.tt-(_n'€ may aot e gy
detrimental to some fish coramumitics as previously thought, Fromethe resulis of't

study. Dam willing to make a simdlar explanation for freshwiter musse! communitic

in this study the only intolerant species ﬁ_}und. was 1h§ Monkeytace {Uuadriia
metanevray and it was found oniy in th L Spoon River basin. All other spec lcs.iound are
considered tolerant, in re galds to MCIL. Analvsis of the iglistm%ca} mussel species of the
Spoon River basin shows that 18 species are no lenger found alive in the basin and hat
the majority of{, species have not been found sivce 19” 9. Of the. species o lon
found, 2 are federally endangered (L. higginsi, P. capax), 2 are state e.ndangeréd {F
cyphus, E. iriguetra) and 5 are state threatened i (C. tuberculaia, E. cms-.s;z'cfcz:faf, £ dilatate,
A w‘m’dis-and L recta), At fhe 3] me e_f th‘ﬁ“ﬂe‘c—line of these spec 238 from the Eﬁpooml‘\ivcr,
th re was an increase in the p_rr.).;r.zortibn 0';%'_zigr§cuﬁttl.re fand in ilinois {.Ramankutt-y'and‘.
Foley 1999y The amount of land. used for 'wricultme in this region has remained congtant

since the 1970s and so have the numbu of species found in fht* 5 BPooT. The mcrease li’.
agriculture during the beginning of 207 ct:.mmy could be a rcaszonfo_r-tlfle dec.i.n:w in the
number of musse! species during that time period. The surviving musse! communities are
capable of living in alandscape high in agriculture and could explain the positive

relationship seen between row crop land use and MCT
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A similar negative leldtlomhlp when comparing pr opmuon ofpzmm‘p in & hasin
to fish IBI was found by Meador and Goldstein (2003). The grazing of buffer veget‘at.ion.
can allow for anincrease i sec %vﬁml e run off along w ni’i.n-r:z‘z'i‘ént-s fromexcrerment
(Flatts 1691). As ;mmfl in-this studv z.a ea, nasiure fand g nrfo'.s located .m bawing with o
high slope and the steeper stope can ingrease runoft, While w.;m ling i ofren noticed
pasture land either adjacent to or encompassing o stream. Wading livestock canhave

obvious negalive effects on freshwater mussels due o trampling and increased suspended

o]

sediment. Increased runaft, nutrients, and suspended sediment, as well as I?"nmpimg and
fewer fish species can all help cxpl:zi}.n the 1‘1@;_;;.11'1'\/6'r'@[gli@ll:;l'xip between pasture fand z.u'u.d
MCL

The surveys of both ri\/c:-r bﬂbll}‘; fourzd fewer live species tlmﬁ WEre hhloucall}
known. Inn the Spoon River, _';List-ov‘er half_‘[h.e.numberbf’;hi;torica’i sﬁccics has been found
stil occupying the ba.sin. Studies sirntlar to. this one are needed from basins with
healthier, more extensive musset cqmnumitics for Coz.np'ariéons to be made. it is found
that a basin like the La Moine or Spoop have similar c!‘léracteristiés as la system with 4
more extensive mussel communit}:{; then it may be possible for the mintroc_l-uqtionio'f"
extirpated species. It is not outrageous to think some basing may be near the point of
atternpting to remiroduce the cx'ﬁi.rpated mussels of th.aL system. Sietihan et al, {2{)01"} :
ampied six spectes from the Upper Hlinois River that were thought to have been
extirpated and (1 reflexa was found live in the Spoon River during my survey, for the
first time since 1892,

Adlthough the number of live species in the Spoon River bagin has s seemed

relatively constant since 1937, the number of live species found in the La Moine appears

h
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to be mamsmg since 1990, ?ms i¥ mmi likely a pvoduct ofundmmampung hc
4 mussels of the La Mome Rwer Unl ke he onon Rwer very Is little is kniown of Ld

Moine River mussels 'bf::'fare Fouh !i%‘c'ca.tis’e- of thetr similanst f'ﬂ(,afmnu a ml (ARt

missel conmunities, | feel i:ha-?,.a_ mussel survey thatooeur vecd G 1 the-La vhime aloneside

RS

.

Strode’s spoon River survey pl 3923 would have Vadcm d simifar species rﬂm“nbc..rs-.

My survev has helped-io um‘?fzfs-‘_as-md_ﬂ emussel-comnrunities of both basins, A
recent, basin-wide mussel survey of either.basin, was necessaryand showed thiat the two-
hagins were similar in the live S‘pﬂcies coilected from them, The land use in. bath hasing i
pre nmmim.ﬁv row. unp agricuiiure and fand use apafysa suggest that this land use may -
not be completely detrimental to current i‘nu.ssel communities. But, as seen ir:t"the S_po_b_ﬂ
River basin, mussel communities are not as species rich as they once were and further
ana yms.o“‘”m her basing may Knet.:d‘io be accomplished to fur thu our understanding c}ft‘m

effects of land use on mussel cormmunities..
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Abstract: - :

Freshwater mussels {Bivalvia: U‘""un m,) & :’ml_ component of aquatic ecosystems, fill a vamety of enmi{)gx 1
-and are essential fo ma mtamng it of these systems: Due to their sessile nature, filter feeding ba (S, anti

sensitivity fo strearn. flow and botfom subsirate; freshwater mussels act as biological indicators of stream goridition and

biological integrity. In Ilinots, 2 62:extant mussel species (44%) are listed as threatened or L,ndangerad

While broad geographic informa vailable'on the distribution and abundance of mussels in Hinois, consistently

collected mussel-community data set requiived to integrate mussels into aquatic community assessments-do not exist.

- “Recently, a project was undertak sutvey ?:and assess the freshwater mussel populations: from 33 stream basm:s in
conjunction with the IDNRAEPA basm surveys. Inclusion of mussels into these basin’ SUrVeys compimes the ¢
hensive basin monitoring programs:tha:_mﬂ ct the entire spectram of abiotic and biotic siream: 'esgumﬁs-.g’l’
sel surveys will'provide reliable: d repeatab .te:c:hmques for assessing the freshwater mussel omnnity i
streams. They will also provide data for: monttoring freshwater mussel populations.on a loeal, :

watershed basis. In 2009, mussel survey 's:were conducted in Lhe: Cache River basin in southﬁrn IHinois. 'Fh:w goai of
this poster is to sumimarize data collec ed from the 2009 survey and to compare results frem the Upper Cache (Ohio

* drainage) and the Lowor Cadm zsmppz dmmaga) '

Keywords: Freshwater mussels: A _aphﬁzl?@;v-sr
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