Biological considerations for enclosed coastal
water bodies: King Harbor as an example
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Algal bloom in
King Harbor,
May 2006
following a fish kill
in 2005.
Residual nutrients??
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Redondo Beach Dead Fish: Theories Abound After Millions
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175 tons of Pacific sardines
(approximately 2+ million fish)



O Continuous-recording
sensor packages: present
since 2007.
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Close call?
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Vertical profile from QBoat, King Harbor (Port Royal)
3/6/07 17:15 start time
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Sensor package:
Temperature, Salinity, Depth,
Chlorophyll, Dissolved Oxygen



© 2007 Europa Technologi

A
)
=
n
0
=
)
c
v
(%)




HF Dock

lH Dock

__________

03708

— 03117
— 0315

———03M18

0322
——— 0325

DO (mgiL)

DO (moiL)



Sensor package:
Temperature, Salinity, Depth,
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hlorophyll, Dissolved Oxygen, Turbidity |







Dissolved Oxygen (% saturation)
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175 tons of Pacific sardines in 73,000 m3 with a
standard respiration rate, reasonable respiration rate...

...0, in water could be consumed in 6-12 hrs.
Case closed?

Side story...

Fish stomachs contained Domoic
Acid, a powerful neurotoxin
Harbor waters did not!

(NB: composting destroyed toxin)




But... no domoic acid in the harbor, no toxic algae in the harbor.

So, where’s the toxic bloom?

MODIS Chlorophyll [ug- L™'] (March 8, 2011) [Source: Coastwatch]
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Take home: Problems in harbors can reflect
conditions well outside the harbors.

; 0.50 pg domoic acid L?

b ¢ 40.4 pg domoic acid L*?
& 42.3 ug domoic acid L*!
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Management Considerations

Rapid removal of dead fish dramatically improved
the rate and degree of recovery of water quality, and

probably prevented subsequent algal blooms in 2012.
(no repeat of what happened in 2005/2006)

Long-term issue for preventing these events should

probably focus on preventing precipitous drops in

dissolved oxygen. e
-enhanced oxygenation of water? N b
-enhanced flushing of the harbor?
-at the very least, response rapidly!

Science side note:
Development and application of sensing technology
Teased apart potential factors leading to the fish kill.
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