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INTRODUCTION

= About lake snow
= OQur research
= \What next
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About lake snow

= |Lindavia intermedia
= Largish ~0.02 mm

= Secretes ‘glue’ like
slime

= Forms a large sticky
mass which floats In
the water

Images Dr Phil Novis



Lake snhow or lake snot?

= Marine snow
= | ake snhow

= | ake snot

Is generally called lake snow



How lake snow forms
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Clogging filters
Sticking to swimm

Fouling of fishing gear




Ecological
impacts



https://sites.google.com/site/fremontohlonecollegepond/extra-credit/daphnia/image001.png?attredirects=0
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Where is lake snow present?

Lake Wanaka / Hawea

Lake Wakatipu / Moke

Lake Benmore (Canterbury)
Pukaki lakes (Canterbury)
Lake Coleridge (Canterbury)

Lake Waikaremoana (N.Island)
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Purpose

“To test whether lake snow (Lindavia
Intermedia) is a recent invader to NZ lakes”




DNA

= A chemical

Minor groove

Major groove

© Hydrogen
© Oxygen

@ Nitrogen

© Carbon

© Phosphorus

Pyrimidines Purines
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DNA

= A chemical




DNA

= A chemical
= Stores genetic information
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1. Lindavia intermedia Wanaka

2. Lindavia intermedia Wakatipu
3. Lindavia_intermedia_ Coleridge
4. Lindavia bodanica J81 Wyoming

B e

6. Cyclostephanos tholiformis strai
7. Cyclostephanos invisitatus_strai
8. Cyclostephanos_sp. WTC16
9. Cyclostephanos sp. WTC18

10. Cyclostephanos dubius

11. Cyclostephanos dubius_strain Wa
12. Stephanodiscus _minutulus_strain
13. Stephanodiscus minutulus_strain
14. Stephanodiscus hantzschii strai
15. Stephanodiscus minutulus_strain

==

16. Stephanodiscus_yellowstonensis_
17. Stephanodiscus_reimerii strain_
18. Stephanodiscus niagarae strain_
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19. Stephanodiscus niagarae strain_
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20. Stephanodiscus neoastraea strai
21. Stephanodiscus_minutulus_strain
22. Stephanodiscus_sp. FHTC11

23. Stephanodiscus binderanus_strai
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24. Stephanodiscus agassizensis str




DNA

= A chemical
= Stores genetic information
= Changes over time

S0 million years later:

CAATCGATCG

23 million years later:

CAATTGATCG

Comman ancestor:

CAATTTATCG

235 million years later:

CAATTTATCT

30 million years later:

CAATTTATTT



http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj6l-HFv9DWAhXHlZQKHfAcBfoQjRwIBw&url=http://evolution.berkeley.edu/evolibrary/article/molecclocks_01&psig=AOvVaw1ZR07ogIvuPBlPQFcBZu-v&ust=1506984093480206
https://en.wikipedia.org/wiki/File:Allan_C_Wilson.png

DNA

= A chemical
= Stores genetic information
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DNA

= A chemical

= Stores genetic information

= Changes over time é A, richardi
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DNA

= A chemical
= Stores genetic information

= Chanaqges over tlme




DNA

= A chemical
= Stores genetic information
= Changes over time

A — 8 repeats

Forward primer
e

- GCTCCAGEUTTAGACTTCTTCTTOCTTCT TCTTCT TCTTCGCACTTTAACGATACGG. | .
CCAGGTCOGAATCTGARGCARGARGARGARGARGARGAASCGT SARATT GCTATGCOC, |
-
Reverse pnimer

B — /7 repeats

Forward primear

e
.. GCTCCAGGCTTAGACT TCTTCTTCTTCTTCTTCT TCGCACTTTAACGATACGS. . .
- CEAGETCCGRAT CTGRAGAAGAAGAAGARGAAGARGCGTGAAATTGUTATECC . | .
B
Ravarse pnimer

C — QO repeats

Ferward primsr
—_
.. . GCTCCAGGCTTAGACTTICTTCTICTTCTTCTTC I TCTTCTTCGCACT TTARCGATACGG. .« .
 CGAGGTCCGARTC TGARGAAGAAGAAGAAGAASAAGARGALGCGTHARATTGOTATSOC. | .
« -
Reverse primer
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DNA

= A chemical

= Stores genetic information
= Changes over time

= Records ancestry



Pantocsekiella ocellata LB8 DQ514904+DQ514832
Pantocsekiella costei TCC353 KT072952

Lindavia radiosa KU295762+KU295761 +KT072901
Lindavia intermedia Wanaka KY801264+KY801267
1.00/100 Lindavia intermedia Wakatipu KY801265+KY801268
Lindavia intermedia Coleridge KY801266+KY801269
Lindavia bodanica J98-1 DQ514901+DQ514829
Cyclostephanos dubius KC284714+KC284710
Cyclostephanos invisitatus FHTC26 DQ514899+DQ514827
Cyclostephanos sp. WTC16 DQ514912+DQ514840
Cyclostephanos sp. WTC18 DQ514913+DQ514841
Cyclostephanos tholiformis FHTC15 DQ514898+DQ514826
Stephanodiscus yellowstonensis Y7 DQ514910+DQ514838
Stephanodiscus reimerii WLO-11 DQ514909+DQ514837
Stephanodiscus niagarae OKA-A DQ514908+DQ514836
1.00/99 [Stephanodiscus neoastraea Sneo4 DQ514906+DQ514834
Stephanodiscus agassizensis CHTC1 DQ514895+DQ514823
Stephanodiscus binderanus ESB2 DQ514896+DQ514824
Stephanodiscus minutulus J95-21 DQ514900+DQ514828
Stephanodiscus minutulus Y95-6 DQ514915+DQ514843
Stephanodiscus oregonicus Y98-1 DQ514916+DQ514844
Stephanodiscus hantzschii UTCC267 GQ844874+JQ217353
1.00/72 Stephanodiscus hantzschii WTC21 DQ514914+DQ514842
Stephanodiscus parvus FHTC11 DQ514897+DQ514825
b Praestephanos triporus KHR001 GQ844873+KF429741

1.00/100

1.00/86

1.00/92

0.99/91

1.00/100

1.00/-




Lake show
“phylogeography”

Obtain material from different areas
Washington
British Columbia
—Ataska—
—AArormthe-
——N =i eHaRe-

Switzerland

—Cermmany—



Lake show
“phylogeography”

Inset B

New
Zealand

Coleridge

Hawea

Wanaka

200 k
2 Wakatipu —m




Lake show
“phylogeography”

Obtain material from different areas
Find rapidly changing regions of DNA
= 100 candidates

= 20 gave bands on gels

= 12 produced variation

= 6 were repeatable



Lake show
“phylogeography”

Obtain material from different areas
Find rapidly changing regions of DNA
Collect data from each region

Nuclear Chloroplast
Wanaka

Wanaka2
Wakatipu
Hawea
Coleridge
Youngs
Cultus

Léman




Lake show
“phylogeography”
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NZ and Washington lake snow Is the same



Lake show
“phylogeography”

Pattern of diversity most consistent with a
“there to here” explanation



WHAT DOES ALL THIS MEAN?

» |Lake snow should be regarded as invasive
= Quite likely from North America

= Drivers: more complex than straight
environmental change

= Another biosecurity lesson



IT DOESN’T TELL US

= Anything about mechanisms
= Exactly when it arrived

= How to fix It

In short: we need to know more about It



WHAT NEXT?

= _Lake monitoring

* ORC-funded work

= University funded research
= MBIE projects



Lake monitoring

From Sept. 2016, monthly boat-based
monitoring of:

= Hawea / Wanaka

= Wakatipu / Hayes

= Three years committed
= | TP?




New ORC-funded work

Confirming the time of arrival of lake snow In
Otago

= Coring and dating the sediments of lake
snow Infected lakes In the region

= Checking all NZ diatom lists and historical
collections for reference to lake snow



New ORC-funded work

= Studying literature on causes of algae
shifts to Lindavia-like diatoms in big deep
lakes from around the world

= Studying world-wide literature on causes of
polysaccharide production by the algae

= l-year programme



University of Otago Research

Lake snow and fish populations

= Travis Ingram, MS, and Birgit Kohler
(Uppsala University)

= Measurement of the sinking rate of lake
snow to the lake bed and its impact on
common bullies

= ]-year programme




Lakes380 MBIE research

Led by Marcus Vandergoes (GNS) and Susie
Wood (Cawthron Institute)

= Determining the environmental history of
380 NZ lakes through sediment coring

= Southern Great Lakes diatom analisis

= 5-year programme




MBIE: Lake snow toolbox
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About the fund

= Endeavour Smart ldeas fund
= Up to $1 million dollars over three years

= Successful proposal.:

“Lake snow detection and quantification:

novel methods for an emerging
environmental problem”



Project overview

= Develop new tools to quantify and detect

= Test those tools in Lake Wanaka




Wrap up...

* No quick fixes

e SO0 much more to learn



HOW YOU CAN HELP

* Help stop the spread
Check, Clean, Dry — always
* Tell us when you encounter lake snow...

It helps build a picture of where it has the
biggest impact on people enjoying the lakes



HOW YOU CAN HELP

@ Get Emergency READY & Contact us Q Search
Otago
Regional
= Council
Our Council, Managing our Plans, Policies, News and Public
Our Region Environment Rates il Can=ents Reports Events Transport

L ;~-:'\'
. Rates Info Bus Timetables

LAWA Funding & Grants

A T \

Notified resource consent applications

| SUBMIT IT APPLY FOR IT ‘




Otago

P~ Council

'\ Regional

@ Get Emergency READY

Our Council, Managing our

Rates Consents

Our Region Environment Reports

Plans, Policies,

& Contact us ! Q Search
News and Public
Events Transport

Your are here: Home:

Do it Online

Pay it »
Submit it »

Apply for it »

nvironmental
nhancement
und

Citizen Science -
lake snow
encounter form

Have you had an encounter with
lake snow? Report it here as part
Otago’s citizen science. It helps
ORC, and our research partners
understand where in our beautiful
lakes that lake snow is causing a
nuisance to you. Read more »

he fund provides support for the
cost of activities which either
retains the existing characteristics
of valued natural resources or
improves environments degraded
because of problems in the past.
Read more »

Current notified
applications

You can view resource consent
applications that are currently
open for submission, awaiting
hearing, being heard or pending a
decision. Submissions on currently
notified applications can be
submitted online. Read more »
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Thank you for

coming along tonight
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