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Starry stonewort

 Native to Eur. & Asia

* Red listed (CHE, CZE,
FIN, DEU, GBR, JPN, SWE)
« Special concern
* Near threatened
* Vulnerable
« Endangered
. Regiona”y extinct Photo: Scott Brown




Starry stonewort

Eucarya

Nitellopsis obtusa
* Green algae

Harmful blue-

green algae

Three domains of living organisms

(Gogarten, Taiz et al. 2015)



Starry stonewort

Nitellopsis obtusa

« Charophyte
(green algae)
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Phylogeny of green plants, Viridiplantae

(Soltis Lab)



Starry stonewort
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VEUCRVE Female gogonium
antheridia

Filamentous
rhizoids

Bulbil

Photos: P. Skawinski, A. Boissezon, D. Larkin




Reproduction and spread

 Dioecious, only males
known in North America

» Spread here by
fragments and bulbils

« Asexual reproductive
structures




Reproduction and spread

 Concentrated in lakes
w/ accesses and
high-use areas

* Human movement

Photo: Paul Skawinski



Invasion history

* Relatively new invader
* Increasing concern for AIS management



Invasion history
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Current known distribution
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Known occurrences in Minnesota

2015
e Koronis/Mud

e Koronis/Mud



Known occurrences in Minnesota

2015

« Koronis/Mud

2016

e Cass e Upper Red
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* Upper Red
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Known occurrences in Minnesota

2015
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Known occurrences in Minnesota

2015
e Koronis/Mud

2016

« Cass

* Moose
 Turtle

* Upper Red

* Winnibigoshish
* Rice

* Sylvia

2017

 Grand
« Minnewaska

e Upper Red

Moose
T AS T s :
urtle.o..WlnnlblgOShISh
Cass

Minnewaskae  RIC€ Grand
Olf.oronisll\/lud
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Invasion process

Abundance

Species Rare, Rapidly Widespread and
absent localized increasing abundant

Invasion stage
(time—>)



Invasion process

Abundance

Stage of high
uncertainty
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Invasion process

How many lakes?
 Curly-leaf pondweed ~750
 Eurasian watermilfoil ~330
 Flowering rush ~36

v

‘f//§tarry
¥ stonewort

Abundance

Species Rare, Rapidly Widespread and
absent localized increasing abundant

Invasion stage
(time—>)



Invasion process

* How much of an
Invaded lake?
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Starry Stonewort Abundance Map
Point Intercept Survey (130 Meter Spacing)
September/October 2015 by FISH/EWR Staff
Lake Koronis, Stearns County (DOW 73020000)



Ecological impacts

* High uncertainty
* Not enough research

Photo: Paul Skawinski



Ecological impacts

* High uncertainty
* Not enough research

« 212 peer-reviewed

papers involving ssw
(Web of Science, Jan. 2018)

* But only 11 addressing as non-
native species in North America

* Only 1 of those documenting
1 1 *k*% }
ecological impacts Photo: Paul Skawinski

(Geis et al. 1981, Schloesser et al. 1986, Nichols et al. 1988, Griffiths et al. 1991, Sleith et al. 2015, Escobar et al. 2016,
Midwood et al. 2016, Alix et al. 2017, ***Brainard and Schulz 2017, Karol and Sleith 2017, Romero-Alvarez et al. 2017)



Our research/extension focus

Spread
Where’s it going to end up?

Impacts
What are its effects?

Management

How can we support early
detection/rapid response?




Our research/extension focus

Spread
Where’s it going to end up?

Impacts
What are its effects?

Management

How can we support early
detection/rapid response?




Spread potential

* What is its ecological “niche”?
* Where are those conditions available?

Image: McGraw Hill
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* Wide trophic-state

Lake water chemistry

nemistry of SSW lakes
High pH
High conductivity (ca, mg)

ranges

Based on data from NY (Sleith)
and Europe (Boissezon et al.)

Dr. Ranjan Muthukrishnan
(Postdoc)



C

Lake water chemistry

4

nemistry of SSW lakes
High pH
High conductivity (ca, mg)

* Wide trophic-state

ranges

Based on data from NY (Sleith)
and Europe (Boissezon et al.)

What lakes is it found
In now?
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Lake water chemistry

alle
Hig

nemistry of SSW lakes
o pr 4

N conductivity (ca, M)

* WIO

ranges

Based on data from NY (Sleith)

e trophic-state

and Europe (Boissezon et al.)

What lakes is it found
In now?

What are
environmental
conditions of these
lakes?




Lake water chemistry

Chemistry of SSW lakes

What lakes is it found

* High pH in now?

« High conductivity (ca, mg)

* Wide trophic-state . |Whatare
ranges B i Conciions of these

Based on data from NY (Sleith) =~ lakes?
and Europe (Boissezon et al.)

Which Minnesota

lakes overlap with
these conditions?




Learning from patterns in New York

Sampled lakes

SSW present
SSW absent




Learning from patterns in New York

Sampled lakes
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Regional risk map

Random forest Boosted regression tree

High risk
-



Regional risk map

Random forest Boosted regression tree

Low risk High risk
E - S



Regional risk map

Random forest

e Upper Red
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Where else Is 1t?

e Upper Red

Turtle o .Moose

e ® \Winnibigoshish
Cass

Minnewaskae RIC€ grand
@ Koronis/Mud

SyIvia'



How can we find needles In a
haystack?

e Upper Red

Turtle'ggMoose

e ® \Winnibigoshish
Cass

Minnewaskae RIC€ grand
@ Koronis/Mud

SyIvia'



Citizen science

e Upper Red

Turtle o .Moose
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Starry Trek — Aug. 5, 2017

RIVER ALLIANCE
of WISCONSIN



Deployed tools and protocols
to partner organizations...
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Who hosted rendezvous sites In...
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In a total of...

Waterbodies




Resulting in...

Grand Lake (Stearns Co.)
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New early detection




MnDNR and Grand Lake Assoc. partnered on rapid response

Photo: MNDNR Invasive Species Program
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Good prognosis because of early detection & rapid response
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Starry Trek 2018
Save the date!  saurdayaug 18, 2018
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