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Talk Overview

White River Lake Sturgeon
Genetic Criteria for Source
Evaluation

m Genetic Variability

m Genetic Distinctiveness

® Genetic Integrity
Methods Summary

Is the White River a Suitable
Source?

Management Implications




Background

m [ake sturgeon once abundant in Ohio River system

m Currently, only single population of lake sturgeon exists
in Ohio River drainage (White River, E. Fork)

Wabash River ﬁ
. g;' Ohio River

White River
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Presentation Notes
Lake sturgeon once common in Ohio River system from Pennsylvania to confluence with Wabash River in Indiana

Declines due to river impoundment, pollution, commercial overharvest

No lake sturgeon sightings in Ohio River proper since 1960’s – thought to be extirpated

Single population found in East Fork of White River, Indiana


White River Background

m White River seems like an obvious choice to be
used as source for Ohio River reintroductions

® However...

= Little known about the genetic characteristics of the
White River population
m Small, isolated population = inbreeding, genetic drift
m Relationship to other lake sturgeon populations unknown

m Genetic composition?
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Several agencies are interested in reintroducing lake sturgeon to the Ohio River

White River is small (probably only consisting of several hundred adults) and has likely been isolated from other lake sturgeon populations for at least 100 years

Small populations more susceptible to inbreeding; bottlenecks can accelerate genetic drift and reduce variability

Don’t know much about gene flow among drainages.  White River lake sturgeon may be very distinct genetically, or very similar to other stocks

Lake sturgeon have been stocked into the Mississippi River for ~20 years; some concern that the White River population has recently received immigrants from Mississippi River strays


Objectives

m Characterize the White River lake sturgeon
population and assess its suitability as a source
for Ohio River reintroductions

® Genetic Variability

m Maximize genetic vatiability = adaptability over time
® Genetic distinctiveness

m Can be evidence of adaptive divergence
= Genetic integrity

m [mmigrants (especially non-native or hatchery
sources) can ‘“‘contaminate” genetic lineages
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Want to maximize genetic diversity in reintroduced populations to provide plenty of “raw material” for natural selection to work upon

Genetic distinctiveness is evidence of low gene flow and possibly adaptive differences between populations in a region

High levels of genetic distinctness would suggest that the White River lake sturgeon had been isolated for some time and may be specifically adapted to Ohio River environmental conditions


Methods Summary

m Collected microsatellite (10 loct)
and sequence data from
mitochondrial control region for 8
lake sturgeon populations
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Study Populations

Lake of the Woods (N = 100)

Sturgeon River (N = 30)

Wibash Riv

Otio B

Chippewa River (N = 18)

Misgouri River (N = 48)

Misgissippi River (N = 101)

Peshtigo River (N = 43)

Lake Winnebago
(N = 80)

White River (N = 79)
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Samples from eight populations from four systems: GLB, Hudson Bay, Mississippi River, and Ohio River drainages


Methods Summary

Collected microsatellite (10 loct) and
sequence data from mitochondrial
control region for 8 lake sturgeon
populations

Variability: Estimated genetic
variability in White River population

(IN=79)

Distinctiveness: Examined genetic
structure of Midwestern lake sturgeon
populations

Integrity: Conducted population
assignment testing with White River
and possible migration sources
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Results

m 499 lake sturgeon
genotyped at ten
microsatellite loci

m 382 bases of control
region sequence for

414 lake sturgeon
= 20 haplotypes identified



Genetic Variability - Microsatellites
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Genetic Variability - Microsatellites |l
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Genetic Variability - Mitochondrial

O Haplotypes
B Private Haplotypes
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Genetic Distinctiveness : Population
Structure

m Significant I = 0.12

ST (microsat)

® Fsrmmnay= U-54

m Pairwise F = 0.09 — 0.16

ST (microsat)

B Pairwise Fopnpnay = 0.37 — 0.72




White River population appears to be ....

- As genetically variable as other potential sources

*Genetically distinct from other lake sturgeon populations
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Genetic Integrity: Population Assighment

Lake Winnebago Stock
PaN —
/oy (N = 229)
4 %I“\,\

/

White River Chippewa River
(N=79) (N=18)
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To examine genetic integrity, I used a population assignment program called STRUCTURE.  I only used those populations that could naturally donate migrants to the White River (excluded GLB and HB pops)

Two unusual assignments in White River population

Individual didn’t assign to White River with high probabiliy (Q = 0.51) and not assigned anywhere else

#2 assigned to White River with low probability (Q = 0.033) and assigned with probability to Chippewa River (Q = 0.661)




White River population does not appeat
to be contaminated by non-native stocks.




These data suggest that the White River lake
sturgeon population represents the best source
for reintroductions in the Ohio River




Management Implications

m Benefits of using White River as soutce

m Possible adaptive differences between White River and
other lake sturgeon populations

m Persistence insurance = decrease likelihood that a single
event could devastate the Ohio River genetic stock

m However....




Lake sturgeon spawning behavior in the White
River is not well characterized. Couldn’t we

use another source in the meantime?

m Possible alternative sources
= Lake Winnebago
= Chippewa River

= | ake Winnebago used for many lake sturgeon
reintroductions... maybe too many?
= Concerns about genetic homogenization

= Chippewa River = Not enough data!
= Need to examine a larger sample to genetically characterize



Using a single non-native source could permanently
compromise the genetic integrity of the Ohio River
lake sturgeon genetic stock!

We recommend that
management efforts focus
on preserving and
reintroducing the White
River lake sturgeon stock to
conserve this unique genetic

lineage.
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AFS 2007 Annual Meeting Symposium

Bridging the Gap: Addressing Critical
Uncertainties in North American
Sturgeon Conservation and Recovery
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Presentation Notes
Add pix of shovelnose and green

9 spp of sturgeon in NA, and all under anthropogenic pressure to some degree of severity

Sturgeon managers for all spp experiencing many of the same roadblocks due to uncertainties about sturgeon biology

Great to bring sturgeon biologists and managers from across the country together to discuss advances in understanding some of these uncertainties

Thought the sturgeon symposium at the 2004 AFS meeting in Madison was successful; might want to have it every couple of years 


l Pairwise For  |yor—M

WH Low LW MS MO PS SR CR

WH - 0.720* 0.377* 0.374* 0.401* 0.411* 0.474* 0.492*
Low  0.159* 0-536% 0.409* 0.517* 0.342* 0.568* 0.562*
LW 0.086* . 0.035 0.040 0.130* 0.234* 0.042
MS 0.094* %4 0006 0015 0.117* 0.221% 0.072
MO  0.104* @ °*% 0.006 Ul 0.133* 0.243* 0.095
PS 0.138* =¥ 00507 00507 s 0059 0127
SR 0.112*  °%¥ 0.085% bbez 0.094* 0.066* e 0278
CR 0.099*  %i'& 0.054* 0.056* 0.063* 0.073* N

*Statistically significant comparisons (table-wide a = 0.002)
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Drainage differences

Lake of the Woods most differentiated

White River significantly differentiated at all loci


Genetic Variability - Microsatellites

AR AP He Ho IS21
White R. (79) 29.8 2 0419 0439  -0.047
L. Woods (100) 335 5 0454 0457  -0.007
L. Winnebago (80) 37.8b 1 0.512 0.521 -0.017
Mississippi R. (101) 37.0 1 0.486 0.507 -0.044
Missourt R. (48) 35.6 0 0.498 0.521 -0.046
Peshtigo R. (43) 37.4b 0 0.473 0.449 0.053
Sturgeon R. (30) 375 2 0537° 0512 0.047
Chippewa R. (18) 350 0 0526  0.561 0.070

I values not significant different from zero (P >0.05)
bSignificantly different from White River population (P < 0.05)
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White River appeared to have lower levels of genetic diversity than other natural populations, but these diffs were generally not significant.  

Note that Lake of the Woods has a large number of rare alleles, again consistent with high levels of genetic divergence between it and other lake sturgeon populations surveyed.  


Genetic Variability — Control Region

H, H, H, k
White R. (58) 5 3 0.493 1.10
L. Woods (88) 3 0 0.109 0.40
L. Winnebago (66) 3 2 0.778 3.07
Mississippt R. (81) 7 2 0.735 4.24
Missouri R. (37) 5 0 0.716 4.27
Peshtigo R. (41) 7 1 0.714 2.44
Sturgeon R. (20) 3 1 0.582 2.23
Chippewa R. (17) 2 0 0.538 1.08
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Overall Hd =  0.775

Overall k = 3.511
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