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The Emerald Shiner Connects the Niagara Ecosystem

Sport fish

Amanda Boyd/USFWS

Migratory Waterfowl

Bait Fishery

www.flickr.com

www.birdforum.net R T /

Emerald shiner wotopis atherinoides




Niagara River: Important Bird Area (IBA)

 The Niagara River is globally
recognized as an IBA in the
same conservation category as
the Everglades and the
Galapagos Islands.

 Important Bird Areas are sites
that provide essential habitat
for one or more species of bird
for breeding, wintering, and/or
migrating.



Habitat
modifications

e Damming
e \Water diversions
e River-channel modifications

e Shoreline alterations



Impacts on shiners

e Obstacles to movement

e Water velocity (e.g. Broderick Park)
* Water temperatures

e Mass mortality (tributaries)



Research

Habitat use
Reproductive success
Year-class formation

Opportunity for river-lake
movement

Importance in predator
diets: sport fish and
common terns

www.buffalorising.com
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AD U LT SAM PLI NG Daytime Electrofishing
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The Catch



Night-time Electrofishing



Night-time Electrofishing



Laboratory Measurements of the Catch
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YOY SAMPLING



North Grand Island Emergent Marsh



Ichthyoplankton Sampling

Bongo nets



Fish larvae
assemblages
where routinely
collected from
marinas during
June-July-August.




Family Cyprinidae (Emerald Shiner)
Total length = 13.6 mm
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Bluntnose Minnow




Jacob Cochran
(start date 6/1/14)
GLES

Title: Ecology of the Young-of-the-Year Emerald Shiner (Notropis
atherinoides) in the Upper Niagara River: Development, Growth, and
Assemblage Interactions.

Chris Osborne (start
date 6/1/14)
BIO

Title: Assessing Reproductive Effort of the Emerald Shiner (Notropis
atherinoides) in the Upper Niagara River: effects of age, sex, and seasonality.

John Lang

(start date 6/1/14)
BIO

Title: An Analysis of Morphometric and Genetic Differentiation in Lake and
River Populations of the Emerald Shiner, Notropis atherinoides.

Steven Fleck
(start date 1/1/15)
BIO

Topic: Vegetation and substrate in the upper Niagara as habitat components
for adult and juvenile emerald shiners.

Rebecca Johnson
(start date 6/1/15)
GLES

Topic: Microbiology and water chemistry of habitats utilized by larval and
juvenile emerald shiners in the upper Niagara River.

Colleen Kolb
(start date 6/1/15)
GLES

Topic: Use of fatty acids and stable isotopes to investigate the diet of the
emerald shiner in the Niagara River.




Genetic make-up of the Niagara population

e Spatial differences:

eastern L. Erie — upper Niagara — lower Niagara —
western L. Ontario.

e Seasonality: Spring — Summer — Fall

Sample Processing for DNA
(Dr. Michalak, Virginia Tech):

* lonTorrent sequencing

* lllumina's TruSeq Synthetic Long-Read
kit: produces 6-10 kb fragments, ideal
for identification of repeat sequences
such as microsatellites with virtually no

error.




lllumina sequencing (low coverage genome)

Bioinformatic identification of microsatellite loci

Population screening for microsatellite polymorphism

Estimates of population genetic parameters (e.g. Fst)




Genetic Parameters:

Wright fixation index (F;):
The proportion of the total genetic variability that occurs among populations.
It is @ measure of the level of population genetic differentiation.

Standing genetic variation: existing variation in a population as opposed
to variation that results from new mutations.




Eastern Lake Erie (Mouth of Cattaragus Cr., Silver Creek) 50

Upper Niagara River 50
Eastern Lake Erie (Mouth of Cattaragus Cr., Silver Creek) 50
Upper Niagara River 50

Western Lake Ontario (Wilson, NY) 50
Lower Niagara River 50
Eastern Lake Erie (Mouth of Cattaragus Cr., Silver Creek) 50

Upper Niagara River




Shoreline Water Flow Velocities
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Shoreline Water Flow Velocities
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Black Rock Lock and Canal Sampling

Seining Locations

e Monthly sampling
July — October 2014

e 20 stations
e Seining and water

quality

Niagara
River
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Observations:

e Yearling and older shiners are using the canal.

* YOY shiners are in the lock and downstream from it in the river.
* YOY were not found in the canal.




Outreach



Work to be accomplished
next season - Year 2 (2015):

Continue study of shiner population ecology
and genetics.

Continue water chemistry and physico-
chemical parameter measurements.

Continue sampling the Black Rock Canal and
lock April —June.

Sample piscivorous fish stomach contents.

Initiate laboratory shiner swimming
experiments.

Mapping of vegetation and substrate in the
upper Niagara.

Activate emerald shiner project website.




Thank you!
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