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The Finger Lakes

11 large glacially formed
lakes in CNY

« Economically important
resources

« Range in water quality,
size, volume, and uses

= Drinking water

= Primary and secondary
contact recreation
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Why Winter Limnology?

« Twiss and Stryszowska (2016)

» |ack of winter data in the Great Lakes . .
. major knowledge gap and a limit “into
ecosystem function.”

 Lack of seasonal lake data

= an important gap at the SUNY-
ESF/NYSDEC Research Symposium
(May 2017).

- Utility in lake monitoring and assessments
and modeling

* Important historical perspective for the
Flnger Lakes :,_f NEW YORK | Department of
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DEC Winter Limnology Started with a Question . . .

| wonder what frostbite feels like?




Winter Limnology Started with a Question . ..

Are we missing
anything?

Department of
Environmental
Conservation

f NEW YORK
STATE OF
OPPORTUNITY




The Program, 2018

Eleven Finger lakes

February and April 2018

Chemistry samples in upper waters and # R
@ Apri
deeper waters

= N, P, carbon, silica

= chlorophyll-a and microcystin
Field measurements and conditions
= Multiprobe, Secchi depth
Biology samples

= Zooplankton, phytoplankton, in situ
fluorometer




NYSDEC CSLAP in the Finger Lakes

22-26 Locations on 11 lakes

Twice per month, June —
September
Analyses:

* Nutrients/forms (phosphorus
and nitrogen)

« Chlorophyll-a, algae indicators,
and toxins

« Clarity (Secchi disk), user
perception

e Calcium, pH, conductivity
« Dissolved carbon
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Preliminary
Results
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February: Ice Covered Lakes Some vertical

structure In

Temperature (°C) temperature Iin ice-
01.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 Covered Iakes
°  Not much
£ change but
§° | e enough for
e environmental
:,Z il significance
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February: Ice Covered Lakes

Chlorophyll-a (pg/L)
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February: Open Water Lakes

Temperature (°C)
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Depth (m)

February: Open Water Lakes

Chlorophyll-a (pg/L)

40

60

80

100

2

3

Depth (m)

20

40

60

80

100

6

Dissolved Oxygen (mg/L)

8

10

12 14 16

18

CG
—a—KE
—0—SE

cY
—— OW

——5SK

Department of
Environmental
Conservation

NEW YORK
STATE OF
OPPORTUNITY




NEW YORK | Department of
omortuny | Environmental
Conservation




Summer vs Winter: Total P

Some major
40 ]
@2017 Summer M February 2018 differences
—~° in TP
-
B Summer and
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Winter Productivity*

Very high Chl-a
60 pg/L in February

Conesus ~
60 pug/L

________________________________________________ Eutrophic
l Lakes by
I_ NYS Chl-a
I_ l_ l_ ml ] standard (8

oT ug/L)
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Summer vs Winter: Chlorophyll-a

” Some_ lakes
60 ng/L @ 2017 Summer had hlgher
s l 1 B FEBRUARY Chl-ain
EJR @ APRIL February
¥ l l compared
© s L L with the
0 ol 10 summer
CO HE CA HO CG KE SE CY OW SK OT average
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Summer Phytoplankton Community

2017 Open Water Algae Samples

2017 Open Water Algae Samples
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Winter Phytoplankton

Chl-a {pg/l)
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Clarity on Ice-
Covered Lakes

« Difficult due to
Secchi size, augur
hole

 Interpreting is
difficult
= the light field

under ice Is
different than . ST ik
thI'Ough the hOIe : ; g et WYORK | Department of
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Clarity: April vs. Summer
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A Historical Perspective

Winter/spring TP
concentration had historically
been used as a metric of
water quality

« Sawyer 1974, Sakamoto 1967

« Dillon and Rigler 1974a

» Olgesby and Schaffner, 1978

» |oading and trophic state
analysis of 13 NYS lakes (all 11
Finger Lakes)

24

Ext I Figure 5
% ima Olgesby and
Schaffner, 1978
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Summer Chla (mg-m3)
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The gquare root of 9 is 3.

A) True.
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Utility: Understanding Trends

25
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TP (pg/L)
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2017-2018 Owasco Lake

Summer Avg: 14.7

Sep-17 Dec-17

-O—-CSLAP

Summer Avg: 8
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Utility: Understanding Trends

2017-2018 Owasco Lake

TP (pg/L)

Summer Avg: 14.7
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5 Winter limnology program
confirmed observed trends
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@ NYSDEC Winter Limno
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TP (mg/l)
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Utility: Odds and Ends

* Remote sensing

= Satellite imagery
calibration

= Verification of drone
photos

Confirmation

» |ack of cyanotoxins in
winter 2018

’ - .
Sentinel 2A image data from European Space Agency Processed using SNAP & Sen2Cor P u b I I C re I atl O n S
Imaged 16th Sepetmber 2018 Calibrated with NYSFOLA CSLAP 2017 data

[ J
Processed October 15th 2018 Author: L. McCaffrey, NYS DEC
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FUTURE

Data collection in 2019-2020
= Continued analysis

Evaluation of current empirical
models

» Changes from past relationships?
Finalize assessments with winter

water quality data

= \Winter vs. summer differences

Bio-P to
the
Epilimnion

clarity
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Summer vs. Winter: Source Water
« Callinan et al. 2013

60 pg/L 2017 Summer
1 l i B FEBRUARY
* Lake productivity > 1l l ._ L L ]_

organic matter - HO  CG oY ow sk
drinking water
quality?

Winter data may be
very insightful for
assessing source
water quality
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Thank You

Anthony
Prestigiacomo

Research Scientist 2

615 Erie Blvd. West; Syracuse, NY
13204
Anthony.Prestigiacomo@dec.ny.gov
(315) 426-7452

Connect with us:

Facebook: www.facebook.com/NYSDEC
Twitter: twitter.com/NYSDEC

Flickr: www.flickr.com/photos/nysdec




