Anatomy:of a Fish Kill

Dr. Edie Widder, CEO & Senior Scientist
Ocean Research & Conservation Association
www.teamorca.org

ORCA



VO STORY « DEVELOMNG STORY » DEVELOMNG STORY « DEVELOPING STORY « DEVELOFING STOR

FOX 35 MASSIVE FISH KILL IN BREVARD CO.
5:05 64° INDIAN & BANANA RIVERS







N

\ SR phy

S






,...;

L f"ﬁ{«,,), 5///
it







THE

; Ij J &;" -
) s N, -,
RO b A s C 23
R T * 2
/ 1 i -_"."‘ L

I‘;‘]y \, %
“,'ﬁ:i,\'"h .

' Sy
RN ——— £
-2, ":-:;ﬁ_” :

Cacebock com /marleticasdomns
GCredtors.comzon



Causes of Fish Kills

*Low Dissolved Oxygen
*Toxic Algae

Chemical Pollution















Dissolved Oxygen

Sunrise Sunset

The normal daily cycle of dissolved oxy-
gen production. Production starts when
the sun rises and stops when it sets.
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Dissolved Oxygen

Day 1 Day 2 Day 3

Several continuous days of cloudy
weather can repeatedly drop the oxy-
gen level lower and lower.



Dissolved Oxygen
RANGE OF TOLERANCE FOR
DISSOLVED OXYGEN IN FISH
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— Kilroy ecosystem monitoring
- Real time

el

- Wireless
- Low cost
- Easy to install
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www.teamorca.org

CHANGING THE NATURE OF AQUATIC PRESERVATION

Ocean Research & Conservation Association

Home About ORCA What we do Education Images & Video Get Involved ORCA Store Contact Us
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Kilroy Monitoring
View map of Kilroy
Monitoring Systems for
State of Florida project.
View Map

Live Kilroy Data

View live, realtime Kilroy A
data and meterorological .
data from the Ft. Pierce

Inlet, FL.

View Feed

Stay Informed

Stay informed about ORCA's
work to protect important
aquatic ecosystems by
signing up for our monthly
eNewsletter. Sign Up

What We Are Learning From Kilroys Make a dona on ‘

Dr. Edie Widder talks to WPTV News Channel 5 about the 13 ORCA Kilroys in the Indian ORCA is dedicated to the protection and

Join Team Orca Become a member with a donation of $50 or more

River Lagoon and what we are learning. Learn More Here restoration of aquatic ecosystems and the

species they sustain through the development
of innovative technologies and science based
conservation action.
Please help support our mission.

The Campaign for a Clean Indian River Lagoon
ORCA has created a Campaign for a Clean Indian River Lagoon. The plan includes simple
steps; first we will create a pollution gradient map of the entire 156 miles of the Indian ' DID YOU KNOW?2
River Lagoon. Then we will install 50 ORCA Kilroy™ water monitoring devices in the -

lagoon. With these two steps, sources of pollution can be identified and then be
corrected or eliminated and nature can be restored. To learn more about ORCA's
Campaign for a Clean Indian River Lagoon. Click Here

The Technology Behind Those Amazing Giant Squid Images

The first footage of the Giant Squid (Architeuthis dux) in its natural habitat was filmed
by ORCA's deep sea camera, Medusa! Dr. Edie Widder was one of the three Scientists
involved in the Discovery Channel expedition that captured the Giant Squid on film in
its natural habitat for the first time in history. The electronic jellyfish (e-jelly) that she
and ORCA engineers developed, attracted the Giant Squid and made it possible to get
this special video footage. This e-jelly imitates certain bioluminescent displays, like that
of deep-sea jellyfish. More on this story: CBS Evening News | CBS This Morning |
CNN
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Why did the dissolved oxygen plummet?
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Blue/Green Algae (RFU)

Create Plot
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Brown tide
Aureoumbra lagunensis
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Chlorophyll a

Phycocyanin

Phycoerythrin
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Figure 2.1. Fluorometer configuration for detection of chlorophyll a (Turner Designs 2004)
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Figure 2.2. Fluorometer configuration for detection of phycocyanin (Turner Designs 2004)
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Figure 2.3. Fluorometer configuration for detection of phycoerythrin (Turner Designs 2004)
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Dissolved Oxygen % Saturation (%)
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Disolved Oxygen (ml/L)

Oxygen Concentration vs Temperature
in (Sea) Water
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Dissolved Oxygen % Saturation (%)
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Dissolved Oxygen % Saturation (%)

Sykes Creek Mar 8-22, 2016 02 and Phycocyanin
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Low Pressure High Pressure

Henry’s Law

Partial pressure
of gas
above solution

P equals
1 partial pressure
of gas
in the solution.

Po

The solubility of a gas in solution will decrease
as the partial pressure of the gas above the
solution decreases.



Atmospheric Pressure

Hydraulic Head in Well

(inches of Hg)

(0.1 m increment)

31
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29
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Time (1 day increment)

Figure 5.3 Records of
atmospheric pressure
and hydraulic head in a
crystalline bedrock well
in Georgia in March,
1993. A large
low-pressure storm
passes in the middle of
the record. This well is
open in the interval from
37 to 620 ft deep, and its
barometric efficiency
during this storm was
0.58. From Landmeyer,
J. E. 1996, Aquifer
response to record low
barometric pressures in
the southeastern United
States, Ground Water,
34(5), 917-924.
Reprinted from Ground
Water with permission of
the National Ground
Water Association.
Copyright 1996.



Depth (m)

M Depth (m),5ykes Creek

M Salinity (P5U),5ykes Creek
0.741 22.421

0.726 | A 22.112

0.711 A W7 Salinity : 21.802
I\ .

0.695 13 v | 21.493

0.680 JN M[ 21.183

0.665 A 1| M 20.874

L i
R 2 2
LN
0.634 n M\ y 20.255 O
— \ ! 2
0.619 . v A \ ﬁ 19.946 "E
0.603 1 A ” 19.636 (3
Pressure > \ ,
0588 1 . I : l 19.327
) )
0.573 r‘ L 19.018
0.557 \ | hhh‘ ! I | 18.708
0.542 { d L 18.399
0.527 18.089
0.512 17.780
o . o KL Y KA A5 o
ﬁqﬁg ,Lﬁ“j'h i o3 o W B R A7
o o ol o o \? o\t Vv

Diraan Recaarc~lh and Canesrcatios A ceaciationm 1erme anad (odifor e



Factors Contributingto Brevard FishKill

* Heavyrains —— massive algae bloom

* Presence of blue green algae helped feed the bloom?

* Die off of algae —— decrease in dissolved oxygen

 Water temperature increased 6° C in 11 days preceding the bloom
* Decreased sunlight favored respiration over photosynthesis

* Decrease in barometric pressure —— decrease in dissolved O,
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Imagine if we taught baseball
the way we teach science

Alison Gopnik. 1999. Small Wonders,
The New York Review of Books



BASEBALL is a game... P

played by two teams of nine players on a diamond-shaped field.

Offense Defense

*School children would be taught the rules of the game.

*Undergraduates might get to reproduce famous historic
baseball plays.

*But only in graduate school would they, at last, actually
get to play a game..

*What kind of baseball players will they be?
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Aquatic Ecosystems
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How Life Came to Land
Plankton
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Conservation
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EXPLORING MARINE ECOSYSTEMS
POSTER PROJECT

PROJECT: You will be designing an informative poster board
that will detail vital facts about a specific marine environment.

e First, you will select one marine ecosystem to explore.
Using any reference books and the internet, you will
research the details of your chosen ecosystem and
record the information in your notebook.

e You should research and record information such as:

o Ecosystem description and locations

o Various plants and animails living there

o Biotic and abiotic factors

o Describe what it is like to live there

o Anthropogenic impacts (positive and negative)

e Once yourresearch is complete, you will organize the
facts to be creatively displayed on a poster board.

e Then, present your poster and research to the class for a
discussion.

***Be sure to reference the rubric when designing your poster
board.***
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EXPLORING ZONES OF TOLERANCE
WITH BRINE SHRIMP

PRELAB DISCUSSION

What are zones of tolerance?

http://dtc.pima.edu/blc/105/503/tuto

Each species of animal, plant, or any living thing needs a certain set of
environmental conditions if that species is going to survive. For example, the
population of butterflies in the graph above needs to have the temperature of
the environment within a certain zone of tolerance in order to survive. If the
temperature gets too hot or too cold, all of the butterflies die. This area outside
the range of tolerance is called the zone of intolerance. But, just like people, not
every butterfly in the population likes to be at exactly the same temperature.
And just like people, not every butterfly can survive extreme temperatures at the
edge of the zone of tolerance. That is why this zone of tolerance describes the
conditions needed for the population, not the individual.
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