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Abstract

Few bivalve surveys have been conducted on tributaties to the Mississippi River
upstream of St. Anthony Falls in Minneapolis, Minnesota, A qualitative survey of the
Sandy River basin, located primarily in Aitkin County, was conducted during August -
September, 1994. The Sandy River drainage, comprised of the West Savanna, Prairie,
Tamarack, and Sandy Rivers, was surveyed at thirty-two sites for freshwater bivalves,
Pill clams (Sphaerium) and nine species of unionids were observed: Acrinonaias
ligamentina, Anodonta grandis, A. imbecillis, Anodontoides ferussacianus, Lampsilis
ovata, L. siliquoidea, Lasmigona compressa, Ligumia recta, and Strophitus undulatus.
Numerous populations of Lampsilis siliquoidea, Anodonta grandis, Anodontoides
ferussacianus, and Sphaerium were observed throughout the drainage. Populatons of
Lasmigona compressa, Ligumia recta, and Anodonta imbecillis were scattered between
tributaries. Very few Lampsilis ovara and Strophitus undularus were observed: only one
dead Actinonaias ligamentina was found. Greatest unionid diversity occurred in the
Prairie River, which is located in a state forest. Highest CPUEs were recorded at sites in
the West Savanna River, situated primarily in the Savanna Portage State Park. Lowest
unionid diversity and CPUEs were observed in channelized reaches of the Sandy River.

Introduction

Freshwater mussels (unionids) are used to assess anthropogenic impact on streams
throughout the United States (Bedford et al. 1968, Fikes and Tubb 1971, Slooff, et al.
1983, Thorp and Covich 1991). In the Sandy River drainage, the West Savanna and
Prairie Rivers are relatively undisturbed by human development, whereas the Tamarack
and Sandy Rivers have had much of their riparian areas developed for use as pasture,
Erowing row crops, or community development. The Minnesota Pollution Control
Agency, Minnesota Dept. of Natural Resources, Big Sandy Lake Association, Aitkin
County Soil & Water Conservation District, and U.S. Army Corp. of Engineers are
concerned about the quality of water entering Big Sandy Lake (Wilson et al. 1992).
Unionids can be utilized as long-term, stationary indicators of water quality. By
observing unionid diversity and frequency between the mributaries, one can obtain
evidence on where water and/or habitat quality problems reside in the basin.

Very little is known about the bivalve fauna of the Sandy River drainage. According to
records at Minnesota's freshwater mussel repository, the James Ford Bell Museum of
Natural History, only one collection has been made from the Sandy River drainage, In
1939, Ligumia recra was collected from the Prairie River (Catalogue No. 2200).

The purpose of this project was to conduct a brief, qualitative survey of the unionids in
the Sandy River drainage and compare the bivalve fauna between tributaries.



Study Site

The Sandy River basin (1050 km?), a tributary to the Mississippi River, is located in
north central anesma. Running through St. Louis, Carlton, and Aitkin Counties, the
Sandy River drainage is comprised of four major tributaries: the West Savanna, Prairie,
Tamarack, and the Sandy Rivers. The West Savanna and Prairie Rivers and Big Sandy
Lake lie on glacial till (moraines) while the Sandy and Tamarack Rivers flow over loamy
soils (lacustrine deposits) (personal communication - Steve Gorecky, Minnesota Natural
Ragu}lrc;s Cﬂngcwaﬁun Service, Soil Conservation). Much of the West Savanna and
Prairie Rivers lie within State owned land where there is little human development of the
niparian areas. Throughout the West Savanna and upper two-thirds of the Prairie Rivers
there are numerous beaver dams which create marsh areas.

The Tamarack and Sandy Rivers flow through more developed land. In addition to
flowing through the towns of Wright and Cromwell (populations 162 and 229
respectively), the riparian area of the Tamarack River has been developed into pasture
and for growing row crops. The Sandy River flows very close 1o McGregor (population
447). The upper two-thirds of the Sandy River was channelized in the early 1900's to
increase the amount of arable land; the channel is maintained to this day. The riparian
area of the Sandy River is being used for pasture and to grow row crops and wild rice.
The West Savanna and Tamarack Rivers join the Prairie River at it's lower end and the
Praine and Sandy Rivers empty into a 38 km? Army Corp. of Engineer reservoir,
comprised primarily of Big Sandy Lake (21 km?), before the Sandy River joins the
Mississippi River (MN Dept. Conserv. 1968). The lower third of the Sandy River is
somewhat lentic in nature due to the Big Sandy Lake impoundment.

Materials and Methods

The four major tributaries of the Sandy River drainage, the Prairie, Tamarack, West
Savanna, and Sandy Rivers, were qualitatively surveyed for unionids. Most surveying
was conducted by two people using snorkeling equipment scanning the stream substrate
for bivalves. Sites 3 and 6 were surveyed with SCUBA. Time spent surveying each site
ranged from 5 min to 1.5 hr. Larger, flat rocks were occasionally turned over to search
for Sphaerids and Simpsonaias ambigua (salamander mussel). For many sites one to four
individuals of each species were kept as voucher specimens. Voucher specimens were
deposited at the James Ford Bell Museum of Natural History. Bivalve nomenclature
follows Turgeon et al. (1988).

Water quality samples were collected from a variety of locations in the Sandy River
drainage (Figure 1). Water sampling stations consisted of either automated sampling
stations (Sigma Streamline 80051 Portable Water Sampler manufactured by American
Sigma and a CR10 data recorder, manufactured Campbell Scientific, Inc.) or hand-
collection sites. Hand-collected samples were placed on ice and shipped the same day to
the EPA laboratory (State and EPA certified) in Duluth, Minnesota.

Results and Discussion

Thirty-two sites were surveyed on the Sandy River basin (Figure 2). Nine species of
unionids and the freshwater clam (Sphaerium) were observed. The most widﬂspFERﬂ and
commonly occurring species were Lampsilis siliquoidea, Anodontoides ferussacianus,
Anodonta grandis, and Sphaeriwm, in decreasing order (Tables 1 and 2). Populations of

2



voners apdwmes Jaiem paroajioa pury ‘
—
g
vories Furpdures imem snpwomne .

puaday

[1amiuary

o —

R
R

INIY P10y

S
BN

42A1Y Yovapwm |

Lunop uope)

Anmop
SInog 1§

“p661 SuLmp ageureip
™, I9ARY Apurg auyi ur suonms Fuipdwms samay 1 amiiyg

F

e e e —— e

Jodarnoiy

4241y Apung @

¢

BMEMIULTAN

[}
| ]
1 .
_ 8]
_ |
| /
v
|
_._ azary
__ 1ddysSISSTN
.__..EEGU 4201y puwpapg L
| uPnry
|
|




|
_

Um0l % ﬁ ‘sa11s KaaIng 7 amidi]
_

saapeA Lidun  (©) soqu

saaeA Kidua 79 9ads oAt (@) : e S ik = .
(s)moumoads 2a1] (@) 9 5 » h h “ __"_ " __ 109000W
s Kaams (O Lz M § 67 A241y dpuog ]
_ [ ) [
puaday | e - o = 0
_ §1 ) @ 07 >
! LT
| L8 4o S O
i b )
| o)
£z
BABMIUUIA
_:h:.u.nﬂ._

QQRYSIYS rrrrrrr” (Y
T

_ 11

hY

!
{
|
|
|
!
Aunoy uoipes q Y]
S e S — 8
1 fy SR £ : o
R ﬁ__r ~Y
g 1 .‘ i .—.... v
=) 5 01 q-% ,
! " | €%zl §
~J _ﬂ uL Mwlﬁ A1 D1 _ f < & /N.u
=k R ! |
W) T F
2) T > ! APATY

4 .
& \ 1ddississiy

._
| !
o i
B = _I %‘ funon "__ £1umon) 4301y DUUDADY .
,ﬁ \ e e SmoTs | upmy T
m = ¥ |._ 2 | P
A= : __.|_||.“ Z m A._...x




(prap/ast] “0'1) POAIISGO SIATEA PRAD PUR SUDUIIAIS DA] JO JAqUINU A1) SNEDIPL SIGUINU UIIMIAG USES Y - 4

OEM

0102

L0

] i€ n1/0s 1E/SE wmanyds

611

EC

EL

4

65 0 O

Sarads praomn
C < f £ l £ £ b b A THOT,
spruotn

4 8< PF [43 LR 0s 9 &L SAIL RO,

sl

6/t

CI/EL

1

T

e

(A

61

/L

b/l

Gf I/t

Srpmpun
smnfdods

Didad
/2 b/ET DIUnsIg

pesaadiind

I | DUOFIUTT]

papionbifis

/£ oSt wlel ST /1 1/68  SE 1z </6 sisdwiry

pInAD
I/l [ sypsdun g

shupionssnaaf
[ /el [ €1 L £ 7 fapromuopouy

sHaaquil
1/0 /6 piuopouy

SIpunAT
+5/S1 0 el B 1 £ DINOpouy

DUNUAD ]
SpIUoIay

vl

1

£l

cl 11 1]

6 8 L ¥ g ¥ £ 4 1 saradg

TATY SUTI]

TOATY] PUUBARS 159N E

‘5118 ADAINS 18 PAAIASQO 5aATRAL] JO Aouanbaly 1 AquL




(Prap/oal] “a°t) POAIISD SAAIRA PEIP PUR SUALUNDAAS AN JO J2QINL U1 SEIPUT BIDGUING UDIMID USBIS W -

SI/1S  8/8 9 /e OE/18 £1/pl IWSE  SHEvy  OF Ay

SaIads pruoiun

£ 0 1] l l l ] £ £ i 0 ) £ 4 [ 1 JALL [0,
§pruommn

8 ] 0 ! £l l 0 0L 9l col 0 0 8l 19  Stl 11 2All THOL
Smpnpun

snnydoas

mIaas
l sy

psyaaduos
1 pUOSIUSDT

papronbis

S 1/0 B/E1 [ /0 £ o L £T9s BUIEL  s/s sisdwin g

ninag
1/0 sinsdary

snuninssnaaf
| 1z £ cfeg 0 £ 1 1 SRPIOIUOPONY

Sijj1aaquy
1/0 T £1 Driopany

sipunad
[k 11/0 i1 T et < I tr muapony

punuAUD R
«1/0 SPINOUNIY

ik e Uk 60 B L Ut S¢ | [ %4 [ &4 Ue 6l Bl Ll Satadg

TaATy] ApUTS TOATY JORMUIR],

(PanuNUO) "$MIS ADAINS 18 PAAIISQO SIATRAL] JO Aouanbarg 1 2[qu],




[

£l

a1

£y

0ol 0L uinamyds

€O

£l

i

81

LE ]

60

LS Ep

E'l

spraoran

e 001 & 0L A HAdD

0ol

Bl

£l

1

Cl

(Al

o1

£l

=l

il

£l

6%

E'l

cl

£

43

€1

£t LE

€1

E'l

E'l

sHpnpun
sninydoas

1224
Dy

pssasduios
T DUOTIHST ]

wvapimbipis

BLI 0L oF LT sipsdwn ] -~

Ao
sy

sHpanssna,
O bl 9 4 SAPIOIOpPONY

Spaaadgu
LT piiopau

sipupad

i 9l [ 6 priopouy

ouuAUD 1]
SOITHOUTIDY

vl

bl

bl

cl L

01

TaATY oI

B T =1 SRTRBN S
TSATY UUUVAR

'sans AaAns yora Supyaiess papuadxa (511140) HOHA Jo moy jun 1ad PAIDajos SIA[RAIG JO IAQUINN T A|qR,




4 4

¥

T

0% i

3

umaavyds

£9

Or €61

01

Spruarin
AT HNGOD

RO

gl gl

9

Zt

Ll

¥l

01

L1

Le BRI

L0 C

Srpmpun
smingdons

Dioad
IR ary

pEsAadiiog
DU RS ]

papionbis

sijisdwny

Ao
Sijsdany

shupovsingaf
SaPIoIopony

SHaqU
uopOuy

S1pupad
pluopouy

DUTIUAUD 1]
SOINONNIY

0t (i 8C Le Uz SC b

EC

[ IC {4

6Ol il

L1

TAATY Apueg

TAATY Javaetin],

SRTREN S

(panunuod) “saits Aaains yowa Fumjanas papuadxa (gNdD) HogJa Jo mor 1un 1ad patoa[[on SaA[RAIG JO 123qUINN 7 AR




Lasmigona compressa, Ligumia recta, and Anodonta imbecillis were scattered between
mbutaries. Very few Lampsilis ovata, Strophitus undularus were observed. One dead
Actinonaias ligamentina was found. Site location, habitat, date, and survey time are
described in Appendix 1. ’

Distribution of unionids varied between rivers. Diversity was somewhat greater in
upstream sites surveyed compared to downstream sites in the West Savanna River. The
lower half of the Prairie River held more species of unionids than the upper (Sites 14-16).
Downstream sites (17 and 19) were more diverse than upstream sites in the Tamarack
River, although Site 20 was unique. Site 20 was the furthest upsream occurrence of
Lampyilis ovara, and the only location where Actinonaias ligamentina was observed.
Because the diversity of Site 20 appears unusually high, we recommend the area around
this site be surveyed more extensively and proper authorities at the city of Wright be
notified of the unique environment just downstream of the city limits. The furthest
downstream sites on the Sandy River possessed approximately the same diversity as the
furthest upstreéam site. The central portion of the Sandy River (channelized) either did
ngt hold unionids, or occasionally Lampsilis siliquoidea and/or Sphaerium were
observed,

Qualitative differences between sites warrant further quantitative study. The West
Savanna River appears to hold the most diverse and densely populated unionid
community of the drainage, whereas channelized portions of the Sandy River appear to be
a relatvely poor bivalve environment (Table 3).

Table 3. Average number of unionid species, number of unionids/site, and unionid catch
per unit effort (CPUE=number observed/hr) observed in mibutaries of the Sandy

River drainage.
Average number Average number of Average unionid
Tributary of unionid species unionids/site + | S.D. CPUES+1 SD.
W. Savanna River 4+1 54+43 114 + 81
Prairie River 342 44 + 35 35+29
Tamarack River 237 30 £ 56 46+ 74
Sandy River* 4+1 61 +63 40+ 32
(unchannelized)
Sandy River 1] 5£8 ' 7+10
{channelized)

* _ Sites 23 and 24

The ranty and simplicity of the unionid community in the channelized Sandy River
suggests there may be water quality and/or habitat degradation relative to the other
tributaries. Water quality variables recorded between March and November, 1994 are
summarized in Table 4 and described completely in Appendix 3. The Sandy River has
higher concentrations of total phosphorus, nitrates and nitrites, and higher turbidity and
total suspended solid levels than average values recorded from minimally impacted rivers
in northern Minnesota (McCollor and Heiskary 1993). Heavy silt loads are known to be
deleterious to unionids (Marking and Bills 198()), Habitat degradation due to stream
channelization has been shown to lower unionid diversity (Stein 1972). If pesticides
enter the river they will likely have a negative impact on unionids as well (Havlik and
Marking 1987).
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ies Accounts

Unionids encountered during this survey are discussed in relation to their distribution and
habitat. Distribution maps for each species are located in Appendix 2.

Actinonaias ligamentina(Lamarck, 1819) — mucket

A single pair of empty Acrinonaias ligamentina valves were found during this survey
(Site 2{}}. S_m:: 20 18 on the Tamarack River situated on the western edge of the small
town of Wright (pop. 162). We estimate the valves are 2-3 years old.

The occurrence of A. ligamentina in the upper Mississippi River is highly unusual (Graf
1994). According to Bell Museum records, this species is only recorded as far upstream
in the Mississippi River as the Rum River drainage. A specimen is also recorded from
Cass Lake, however, due to incomplete records, it is unclear whether or not the specimen
was collected from the Mississippi River drainage in Cass County. This species is locally
commen throughout much of the rest of the Mississippi River drainage and

eastern Great Lakes (Clarke 1981, Oesch 1984, Cummings and Mayer 1992).

Anodonta grandis (Say, 1829) — giant floater

Anodonta grandis are found in many lakes and rivers throughout the United States and
Canada (Clarke 1981, Oesch 1984). Tt was the third most numerous and frequently
encountered species during in this survey (Tables 1 and 2). A. grandis were found ata
majority of sites in the West Savanna and Prairie Rivers and at approximately half the
sites on the Sandy and Tamarack Rivers. These unionids were usually found in areas of
low water velocity; especially in pools formed by beaver dams. They generally inhabited
substrates comprised of sand and silt.

Anodonta imbecillis (Say, 1829) — paper pondshell

Live Anodonta imbecillis were common in the upper West Savanna River and scattered in
the lower Sandy River. A. imbecillis comprised nearly half the unionids collected at Site
1 on the West Savanna River. CPUE was average to low at Sandy River sites. One pair
of empty valves were collected in the Prairie River (Site 8). A. imbecillis were found in
pools in the West Savanna River and slow moving runs in the lower Sandy River. They
generally inhabited sandy substrates, rarely silt.

Anodonta imbecillis is a locally abundant and widespread unionid (Cummings and Mayer
1992). Bell Museum records show this species to be scattered about the center of the
state (Graf 1994). It occurs throughout much of the Mississippi River basin, easterly
portions of the Great Lakes, and in Gulf Coast drainages west of the Mississippi River to
approximately Mexico (Clarke 1981, Oesch 1984).

Anodontoides ferussacianus (1. Lea, 1834) — cylindrical papershell

Anodontoides ferussacianus was the second most frequently encountered and numerous
unionid observed during this survey (Tables 1 and 2). These unionids were found ar the
majority of sites in the West Savanna, Prairie, and Tamarack Rivers and were frequently
observed in the lower Sandy River. A. ferussacianus were usually found in areas of low
water velocity, especially in beaver ponds, and generally inhabited sand and silt
substrates.

Anodontoides ferussacianus are often found in small sreams (Cummings anc} May‘ar
1992). In west-central Minnesota this species lives in the upper reaches of tributaries to
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the Minnesota and Red Rivers (Graf 1994). A. ferussacianus is distributed throughout the

central and upper Mississippi River, the Great Lakes area, and southern Ontario and
Manitoba (Clarke 1981, Oesch 1984).

Lampsilis ovata (Say, 1817) — pocketbook

Lampsilis ovara was rarely observed during this survey. Live L. ovara were observed in
the lower Prairie River (Sites 6 and 8). One valve was collected at Site 20 on the
Tamarack River. In the Prairie River this unionid was observed in the center of the
stream under moderate flow, where the substrate was primarily sand, gravel, and rubble.

Lampsilis ovara is a relatively common species. In Minnesota, L. ovara is found in many
drainages (Graf 1994). This species is common throughout the central and upper
Mississippi River drainage, Grear Lakes region, and lower Saskatchewan (Clarke 198 1,
Oesch 1984, Cummings and Mayer 1992).

Lampsilis siliguoidea (Barnes, 1823) — fatmucket

Lampsilis siliquoidea was the most commonly encountered, and widely distributed
unionid observed during this survey. They were found at nearly every site and within
each of the four rivers, including, in small numbers, channelized portions of the Sandy
River. L. siliquoidea was usually found in slow moving runs and pools, especially
common in beaver ponds, generally inhabiting sand and silt substrates.

Lampsilis siliquoidea is a very common and widely distributed species. It is found in
many rivers and lakes in Minnesota (Graf 1994), It is found throughout much of the
Mississippi River drainage, Great Lakes area, and lower half of central Canada (Clarke
1981, Oesch 1984,

Lasmigona compressa (1. Lea, 1829) — creek heelsplitter

Lasmigona compressa was uncommonly encountered during this survey. The species
was observed at centrally located sites in the West Savanna and Tamarack Rivers. L,
compressa was observed at three sites in the lower third of the Prairie River. This species
usually inhabited substrate comprised of sand, gravel, and rubble with modest water
velocity.

Lasmigona compressa has been observed in a variety of tributaries scattered about central
Minnesota, east-central United States and Canada, although locally uncommon (Clarke
1981, Cummings and Mayer 1992, Williams et al. 1992, Graf 1994).

Ligumia recta(Lamarck, 1819) — black sandshell

Ligumia recta was observed in the lower portions of the Prairie and Tamarack Rivers. It
was relatively uncommon, although 23 were observed at Site 7 on the Prairie River
(CPUE=31/hr). The black sandshell has been collected from the Prairie River in the past
(Bell Museum of Natural History, Catalogue No. 2200). This species is considered a
medium-river species (Cummings and Mayer 1992) and was found during this survey
only in the lower one-third of the Prairie and Tamarack rivers. The species frequently
occupied sand, gravel, and rubble habitats with moderate current.

Ligumia recra 1s widespread in North America although relatively uncommon in the
midwest (Cummings and Mayer 1992). It is found in many drainages in Minnesota and
throughout much of the Mississippi River drainage and the Great Lakes in Canada
(Clarke 1981, Qesch 1984, Graf 1994).




Strophitus undulatus (Say, 1817) — squawfoot

Strophitus undulatus was rarely encountered during this survey. Two individuals were
found at Site 12. Smrophines undulatus inhabits a variety of mibutaries in central
Minnesota and is widespread and common throughout central and northeast United States
and southern Canada in a wide perimeter around the Great Lakes (Clarke 1981, Oesch
1984, Cummings and Mayer 1992, Graf 1994).

Other bivalves

Sphaerids were relatively common in all tributaries of the Sandy River drainage.

Sphaerids are generally common and spread throughout most of North America (Clarke
1981, Thorp and Covich 1991).

No exotic bivalves, Corbicula fluminea or Dreissena polymorpha, were observed.
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