. inthe St. Clair Delta
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Population structure and genetic status of
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research directions
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— Largest diversity IS in Nortn
America (300 species)

40 species known in the Lower
Great Lakes

37 species known historically in
Lake St. Clair

— 22 species recorded in the
last decade.

- 1
R & |§f\{1\h;xn 2002
R NN

Strayer et al. 2004
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Habitat for other species
Resource limitation
Food source
Bioindicator

(Vaughn and Hakenkamp 2001)
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0St Imperiled group: of;
organisms in North: Americ

70% of native erec]es extinct
of vulnerable to extinction

— 36 species thought to be il ey
extinc

— 165 species vulnerable to
extinction

Causes of decline include;
— Habitat destruction
— Pollution

— Changes in host fish communities wg™*

— Commercial exploitation

— Invasive species N

Strayer et al. 2004, Bogan et al. 1993, www.dnr.wi.gov



* Dreissenid Mussels

— Highly invasive E
bivalve mollusks

Photo by Randy Westbrook, USGS



pDreissenid Fo

prima Cause fr A it

— Interfere with feeding
\

— Interfere with respiration S

— Prevent closing
— Prevent burrowing

— Interfere with locomotion

— Hinder reproduction
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Lake St. Clair ag,




Avg. = 1.93 unionids/m?
1986

Nalepa et al



acline

1,159
109 7,181

10,389 1,491

Avg. = 1.70 unionids/m? Avg. = 1610 dreissenids/m?
1990



Unionid De

-

—

INe In e St. CI

183 3,018 870

3,442 3,812

Avg. = 0.68 unionids/m? Avg. = 1521 dreissenids/m?

1992



Unionid Decline

Unionid density (m-)

Avg. = 0.04 unionids/m?

1994

Avg.

= 3242 dreissenids/m?
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Dreissenid density (individuals/m?)

-B-Zebra Mussels =e—=Unionids
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wetlands et

1997; Crane Creek Marsh,
2005, 2007)

* Dreissena densitie
significant declines betwee
1994 and 2001 in St.

Clai I (Hunter & Simmons 2004)

 Large unionid refuge
discovered and
documented in the St. Clair

delta 1999'2001 (Zanatta et al. 2002)
* Very shallow <1 m
« only a single live unionid
found in water >2 m

5 iy ",'
R 1 _errge.ie. ric
% 7. ©2012 Cnes /Spotl'im

“Image NOAA ' .-

« Exhaustive sampling: 1999-
2001, 2003, 2010 (Zanatta et al.

2002, McGoldrick et al. 2009, Lucy et al. 2014)



Zanatta et al. (In Review) NE Naturalist
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tivermouths, coastal
124 Sites . 7

Zanatta et al. (In Review) NE Naturalist
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Zanatta et al. (In Review) NE Naturalist



apItals

tiputing to unionid

(Sherman et al. 2015)

— Soft sediments

.
.....

— Fluctuating water levels
— Wave action :
— Predation

— Water flow pattern

Retain remnant unionid populations




* Population stt
L. siliquoidea

nclusions, implications, and future
rch directions



eotenecks

 Bottlenecks

— Demographic: Reduction in effective
‘ population size

— Genetic: Reduction in genetic diversity




 Genetic drr

* Inbreeding

 Extinction




3)

4)

nt N the rer

1€ level of gene flow occurring petween

L

sampling locations WJran the St. Clair delta and

Is genetic differentiation related to geographic
Isolation at this scale?

Is there any evidence of a recent genetic bottleneck
In the Fatmucket populations?



Villosa iris

Truncilla donaciformis
Strophitus undulatus
Pyganodon grandis
Ptychobranchus fasciolaris
Potamilus alatus
Pleurobema sintoxia
Obovaria subrotunda
Ligumia recta

Ligumia nasuta

Leptodea fragilis
Lasmigona costata
[ampsilis siliquoidea
Lampsilis cardium
Lampsilis fasciola
Fusconaia flava

Elliptio dilatata
Anodontoides ferussacianus
Amblema plicata
Alasmidonta marginata

)
2
o
@
a
7))
7]
)
)
S
=

Realtive Abundance (%)
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Nide distribution

Lifespan >20 years

3 Mantle Iure Photo by Joe Santore

— Host species generalist




[ed Dy visIting

y surveyed
ucy et al. 2014)

 Tributary populations unaffected by
dreissenids

— Selected by scouting accessible
locations and investigating sites
identified by museum records (onio state

University Freshwater Bivalve Database)
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Study

Kelly & Rhymer 2005
Zanatta & Murphy 2007
Zanatta et al. 2007
Zanatta & Murphy 2008
Current Study

Common Name Species
Yellow Lampmussel Lampsilis cariosa
Northern Riffleshell Epioblasma torulosa

Wavy-rayed Lampmussel Lampsilis fasciola
Snuffbox Epioblasma triquetra
Fatmucket Lampsilis siliguoidea

Avg. Polymorphism

21.86
13.70
15.40
15.20
21.63



AVg. AllElIC

Richness

Sampling Location

Big Musc. Bay
Pocket Bay
Bass Bay
Belle River
Pine River
Black River

Average

No statistical difference between sampling locations (p = .919)



 Predicts the most prob
populations (K)

 Predicts the most probable population of
origin for each sample

— STRUCTURE
* Indicated one interbreeding population
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Clinton  Pollet o Pocket Pine Belle lack
River Bay. L 2| ! RIver River River

Clinton Rive

Pollet bay

Goose Bay 0.028*  0.004* Among
: Individual
BlgBMusc. . 022" 0.007 ' ~ A
i/ 38%
Pocket Bay .069*  0.099*

Global F5r=.036

Bass Bay 0.011 0.028* 0.021* 0.052* 0.057*
p =.0001

Pine River  0.030*  0.041* 0.033 0.062* 0.085* 0.024*
Belle River 0.036* 0.024* 0.003* 0.015* 0.071* 0.020* 0.037*

Black River 0.046*  0.044* 0.043* 0.080* 0.090* 0.022* 0.050* 0.045*
Significant(*) = p < 0.0014 after Bonferroni correction



Clinton  Pallet 500° | POCKEL S¢ Pine
kL K ViuSsc: e
River Bay. . al River

Bay.

Clinton River
Pollet bay  0.034*

Goose Bay 0.028*

Big Musc.
Bay

Pocket Bay 0.054* 0.074* 0.069* 0.099*

0.060* 0.0

0.022*

Bass Bay 0.011 0.028* 0.021* 0.052* 0.057*
Pine River  0.030*  0.041* 0.033 0.062* 0.085* 0.024*
Belle River 0.036* 0.024* 0.003* 0.015* 0.071* 0.020* 0.037*

Black River 0.046*  0.044* 0.043* 0.080* 0.090* 0.022* 0.050* 0.045*
Significant(*) = p < 0.0014 after Bonferroni correction



y = 0.0004x + 0.0468
R2=0.117
p = 0.009

100 150

Geographic Distance (km)




opulation lLA'M \ Mode Shift

0.006* 0.990

0.014~ 0.996
Pollet Bay 0.098 .875 0.963 Normal L-shaped

Bass Bay 0.010* ORCYA0) 0.527 Normal L-shaped

Pocket Bay ).191 0.809 0.844 Normal L-shaped
Belle River Normal L-shaped
Black River 0.320 0.973 0.986 Normal L-shaped
Clinton River 0.125 0.980 0.980 Normal L-shaped
Pine River 0.006* 0.809 0.902 Normal L-shaped
All Sites 0.010* 0.994 0.996 Normal L-shaped

Significant(*) = P < 0.05
No tests significant after bonferroni correction (a = 0.002) (excludes “All Sites”)
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1) o] remnant unienid community in the St. Clair aelta

Among highest quality refuges in the lower Great LLakes

2) recent dreissenid

invasion
3) Sampling locations appear to comprise a single interbreeding population

4)  Genetic differentiation was significantly correlated with geographic
distance

5) Little evidence was found supporting a recent genetic bottleneck
- Insufficient time since dreissenid invasion?

- Insufficient demographic bottleneck to produce genetic bottleneck?

Rowe and Zanatta (2014) Biological Invasions



 The results for Fatmucke
mussels represent a ‘best case
scenario’

» Further studies should be
conducted with less common
and more sensitive species

« Monitoring of unionids in Lake
St. Clair and St. Clair River
should continue in order to
protect the Great Lakes’ fragile
mussel assemblages and
populations




— U.S. Fish and Wl|d|lfe SerV|ce

- Great Lakes Fish and Wlldllfe Restoratlf)TﬁD?Ct > "2
2010 Grant e =

Central I\/I“ichig'an University

CENTRAL MICHIGAN
UNIVERSITY




Jessica Sherman |y~

Tom Biber = — —
Jennifer Bergner : _— = — T
Mariah Scott Mlchlqan DNR/DEO m‘ S— —
Lindsey Kolich - _Michael Thomas — o < = ‘
Jay Twitchel 3 Ken Koster
Erin Bertram Roy Beasley

e David Dortman = —"

University of Guelph
Ryan Gregory DTE dive team

W




S

‘u

Questlc)ns? ‘
‘r‘ _« Papers and ‘more FEH

http'//peopl CSL: m|Ch e(‘r'f//,)r‘,[r""

..j.

'U\‘




