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 Central Michigan under Dr. David Zanata
 Freshwater mussel population genetics

e Florida Fish and Wildlife Conservation
Commission

o Establish freshwater mussel monitoring
program for the state of Florida

e Georgia Department of Natural Resources,
Wildlife Conservation Section

* Freshwater mussel conservation in Georgia



e What are Freshwater Mussels?
 Freshwater Mussels in the ACF Basin

e Threats to ACF Mussels

 History of Mussel Research in the ACF

 Long-term Monitoring of Mussels in

the lower ACF

e Future Directions



Definition, Diversity, distribution

 Freshwater mussels are a diverse group of bivalve mollusks (clams) which
occupy freshwater habitats across the world.

e ~ 900 species worldwide

« All continents except
Antarctica and the
Pacific Islands

o Greatest diversity is in North
America (~300 species)

e 4

Global diversity
hotspot!

AU

Lopez-Lima et al, 2018
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Presentation Notes
Nucleus of diversity in Alabama, Tennessee, and Georgia


Freshwater Mussel Life Cycle




ACF Mussel Host Attraction Strategies




Other Host Attraction Strategies

B F oo

Black sandshell (Ligumia recta)
Sac River, Missouri

M. C. Barnhart 2002




Ecological
Services

Water Filters RS 7 X
» Remove suspended particles from the water column
» Deposit suspended nutrients to the bottom
» Remove algae and bacteria from system
* Increase substrate denitrification

Food source
* Fish, otter, muskrat, raccoon, waterfowl

Bioturbation
o Stir the substrate to mix and incorporate oxygen

Epifauna

* Provide habitat for bryozoans, sponges, insects, other
species, and other invertebrates B




Lined Pocketbook
Lampsilis binominata

Conservation Status

U. S. Nat. Mus. 4 2 5 4~ Lea Coll.

* “Most endangered group of animals in
the world” (> 70% of species
threatened at some level)

o 88 Federally Listed Species in the
Southeast

« 73 Endangered, 15 Threatened

o 6 federally listed species in the ACF
» 4 Endangered, 2 Threatened

* 4 more State Listed
2 Endangered, 2 Threatened

e 2 species already extinct, one presumed
extirpated

Last collected in 1978



Mussel Diversity in the ACF

o 32 species currently recognized in the basin
e 21 genera
e 7 endemic

 Share several species across the eastern gulf slope
drainages




Freshwater Mussels in the ACF Basin
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Recent History of Mussel Research in the ACF

o William Clench and Ruth Turner 1954
* Museum of Comparative Zoology at Harvard (MCZ) + FMNH

 Surveyed the impoundment footprint of Jim Woodruff Lock and Dam
as well as surrounding Tributaries to the Gulf of Mexico

 Published as “Freshwater Mollusks of Alabama, Georgia, and Florida From the |
Escambia to the Suwannee River” (1956)

e Jayne Brim Box and Jim Williams 1991-1992
o USGS survey of 324 sites basin-wide
* Thorough review of available museum collections

 Published as “Unionid Mollusks of the Apalachicola Basin in Alabama,
Florida, and Georgia” (2000)

e Jason Wisniewski et al. 2004-2017
» Georgia DNR sampled 272 sites in the Flint and Chattahoochee

e Susan Geda et al. 2014-2018

 Florida Fish and Wildlife conducted 219 surveys in the Apalachicola
and Chipola River Basins
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Post secession of dredging around 2000 by state of FL. improvements: Still peaking power twice daily, still have wing dams,






S
Mussel-specific
Threats

 Impoundments
 Habitat Loss (water) |
» Habitat Loss (substrate)
 Reproductive Disruption
* Pollution 0!

Statewide Risk Factors for Aquatic
Species
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The Dammning of the Rivers

e 1925 — Lake Blackshear
» 1926 — Lake Harding

e 1952 — Lake Seminole

e 1956 — Lake Lanier

e 1959 — Lake Oliver

e 1963 — Walter F. George
e 1975 — West Point Lake




Woodruff Lock and Dam

M
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Post-1970’s flow alteration
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Drought Conditions in Georgia: 2000-2022

DO|_|D1 . D2 . D3 . D4 U.S. Drought Monitor
Georgia
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~4 km of creek were dry (bank to bank) during 2006-2010 drought

June 2007
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Figure 8. Sub-Area 4 of Lower Chattahoochee and Flint River Basins
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Long-term Monitoring in the ACF

Sawhatchee cpmme{

_ Limestone

Chokee

Pl o N
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L Spring




Long-term Monitoring Methods

* Established sites with robust mussel populations in drought sensitive
areas, preferably including rare and listed species

 Designate permanent 100m study reaches

« Sample sites annually using single pass, full coverage bank-to-bank tactile
searches

e Collected mussels are tagged on each valve using unlque vinyl shellfish
tags - .
e Data collected includes:
e Species
* Length HERE
e Sex/Reproductive status §/S 5§
* Flow

n\

o Water Quality Al "‘-h'\
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Long-term Monitoring Methods: Outcomes

e Survival « To Date:
e Growth  10-17 years of continuous
_ (mostly) data

* Recruitment  Collected and tagged 17,103
e Population Demographics unique individuals

: : : : » Generated four publications

Emlgrétlonllmml_g_ratlon » Established Flow Calibrations

 Detection Probability for LTM sites
* Drought Response e Limitations:
° Dlsturbance Response ° Only traCking mature adults

* Not excavating

* Tag Retention e Somewhat variable



Flow Calibrations
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Spring Creek Augmentation Project

RIVER RESEARCH AND APPLICATIONS
River Res. Applic. (2015)

Published online in Wiley Online Library
(wileyonlinelibrary.com) DOI: 10.1002/rra.2937

AN EVALUATION OF STREAMFLOW AUGMENTATION AS A SHORT-TERM
FRESHWATER MUSSEL CONSERVATION STRATEGY

J. M. WISNIEWSKI**, S. ABBOTT® AND A. M. GASCHO LANDIS*"

* Nongame Conservation Section, Wildlife Resources Division, Georgia Department of Natural Resources, Social Circle, Georgia, USA
® Georgia Ecological Services, United States Fish & Wildlife Service, Fort Benning, Georgia, USA




Spring Creek Methodology

o Agreement between GADNR, GAEPD, the Water Policy and Planning
Center, and Golden Triangle RC&D

o Installed two 20cm wells at the wastewater treatment facility 400m from
the stream.

» Water was delivered on demand via a 24cm flexible vinyl hose

* The hose would be deployed 72hrs after flows at the Colquitt gage
dropped below 1.5 feet

 Flow would be turned on after flows dropped below 1.0 feet and would
be maintained until flows returned to >1.0 feet.
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J. M. WISNIEWSKI ET AL.
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Figure 2. Daily stream stage measured at the USGS gage station (USGS 02356638) on Spring Creek between August 2011 and September
2014. Augmentation encompassing the 4 August 2012 occasion includes two separate occasions occurring from 12 July 2012 to 30 July
2012 and from 2 August 2012 until 7 August 2012
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Major Conclusions

e Survival was related to flow

« Survival was high and similar in all three treatment reaches, likely
Indicating that augmentation levels were not sufficient to mitigate flow
related mortality at the levels observed.

* Variability in temporary emigration was not sufficient to trigger
burrowing behavior in mussels

 Sever drought conditions were not experienced during the study and the
efficacy of augmentation as a short-term strategy has not yet been
adequately assessed



Challenges

USG5 82356638 SPRING CREEK APPROX .25 HI US US27 NR COLQUITT, GA
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Number of Mussels Collected
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Sawhatchee Creek
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One of the last measurable populations of

3 listed unionids
14 total unionid species

B T —“_“ Lt ..—-""_-\
Sawhatchee Creek

el

~ 7 meters wide

Mostly sand substrate with ample woody
debris

:I
C—— 1Kilometers

Relatively undisturbed watershed



Sawhatchee Creek Population Monitoring

Objectives:
Assess the population of endangered unionids
Verify recent recruitment

Verify gravidity

S

Measure long-term individual growth

Methods:

150 meter stream reach sampled

Mark-recapture endangered unionids

Sampled once annually in May/June beginning in 2005
Generated detection CJS models in MARK




Detection Probability

Definition:

The probability that a species/individual is detected given
that the species/individual is present at a location

Why is it important?

3 states: Present and collected

Present and not collected

Not present

We only collect a small proportion of the animals within
the site and can estimate this proportion



Total Catch by Year

05 06 07 08 09 10 Mean St. Dev.

P.p. 138 150 195 186 131 142 157 27

M.p. 54 56 75 82 62 6/ 66 11

H.s. 16 20 30 22 18 9 19 7

Total 208 226 300 290 213 218 242 42

Species Capture probability 95% CI LL 95% CI UL

Pleurobema pyriforme 0.36 0.27 0.35
Medionidus penicillatus 0.24 0.19 0.29
0.51

Hamiota subangulata 0.31 0.23




Estimated Population Size
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Pop estimate 
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P(g) Pop estimate
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		Year		Pleurobema		Medionidus		Hamiota		Detection		Survival		Discharge		Effort

		2005		138		54		16		0.17				84

		2006		150		56		20		0.2		0.77		15

		2007		195		75		30		0.3		0.82		10		1890

		2008		186		82		22		0.33		0.75		20		975

		2009		131		62		18		0.28		0.8		40		4860

		2010		142		67		9		0.32		0.87		24		1380

																						2005		2006		2007		2008		2009		2010		Detection		LL		UL

		P		138		150		195		186		131		142						P		138		150		195		186		131		142		0.31		0.27		0.35

		M		54		56		75		82		62		67						M		54		56		75		82		62		67		0.24		0.19		0.29

		H		16		20		30		22		18		9						H		16		20		30		22		18		9		0.36		0.23		0.51

		Det		0.2		0.29		0.36		0.26		0.35

		Year		2005		2006		2007		2008		2009

		Pleurobema		690		517		542		715		374										445		484		629		600		423		458

		Medionidus		270		193		208		315		177										225		233		313		342		258		279

		Hamiota		80		69		83		85		51										44		56		83		61		50		25

		95% CI LL		0.14		0.24		0.3		0.22		0.28								LL		511		556		722		689		485		526

		95% CI UP		0.27		0.35		0.42		0.32		0.42										284		295		395		432		326		353

		LL																				70		87		130		96		78		39

		Pleurobema		986		625		650		845		468

		Medionidus		386		233		250		373		221								UL		394		429		557		531		374		406

		Hamiota		114		83		100		100		64										186		193		259		283		214		231

		UL																				31		39		59		43		35		18

		Pleurobema		511		429		464		581		312

		Medionidus		200		160		179		256		148

		Hamiota		59		57		71		69		43
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Conclusions

Mean capture probabilities of the 3 focal species was approximately 0.30

- Varied by species and year

~3% of tagged individuals were captured more than 50% of sampling occasions
- 5 sampling occasions needed until recaps outnumbered 15t captures

- 54% of individuals tagged in 2005 have not been recaptured
Capture probabilities may increase when individuals are brooding

Bigger waters will likely result in even lower detection
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