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The Ocean

Covers 71% of the Earth’s surface

Contains 97% of the Earth’s water

Dominates the Earth’s Water Cycle

95% of the ocean remains unexplored

Supports a great diversity of life and ecosystems

Is a major influence on weather and climate, making earth habitable
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The ocean is a dynamic environment
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Marine systems are complex
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Northwest Atlantic:
General Circulation

Warm Currents

Cold Currents

Fratantoni and Pickart. (2007)
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Physical Oceanography
of the Mid Atlantic Bight
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Ocean Seasonality

SaffirSimpson Hurricane Intensity Scale
fropical depression—EET] I;I o s Y e |
troplcal storm: 1 2 3 4 5
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Bottom Temperature: The Cold Pool

* Forms in the spring as longer days and calmer TR A
winds preferentially warms the surface ocean. Bicse/ 2 . I el S

more frequent storms mix the ocean.

* Important bottom feature throughout

Cold Pool as seen in the ESPRESSO model
the summer.

August 10, 2013

N\
RUTGERS
Center for Ocean Observing

Leadership



Coastal Upwelling / Downwelling

Physical Process -
Wind Driven
- Surface Coastal Upwelling

W 74 bloom and Downwelling
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SW upwelling

favorable wind

NE downwelling
favorable wind

Coupled Biological Response -
Bacterial Decay of a
Phytoplankton Bloom
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New Jersey
Coastal
Upwelling
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Landscapes are NOT Seascapes!!
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Landscapes are NOT Seascapes!!
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In the ocean....

A )
» Ocean International LOVELADIES
Market ,
-

Neptune Market

D) Pangaea awras / * The streets move (Often!)

d
. MAYETTA ‘i NORTHJBEACH

% y

@ .;u[‘fCity . .

- 7 * The primary producers live days
to weeks

Island

ACME Markets
-

 Fish are cold blooded

= LBl Oil &
Murphy's &= @Vinegar Co.
Fresh Markets '~

N\
RUTGERS
Center for Ocean Observing

Leadership



Landscapes are NOT Seascapes!!
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Life histories of many
species are attuned to
changes in ocean

temperature

Migration
Spawning
Recruitment
Abundance
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Life histories of many
species are attuned to
changes in ocean

temperature

Black Sea Bass
Alongshore
Migration
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Black Sea Bass Habitat (Lab based physiology)

Slesinger: # Years January Habitat>0.5 (Trained Temperatures Only)
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Life histories of many
species are attuned to
changes in ocean

temperature

Atlantic Butterfish

Cross Shore
Migration
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Thermal optimum = 18.1C (65F)

Fall offshore migration trigger: first
time <15C (59F)

Effects on abundance

Life histories of many
species are attuned to
changes in ocean
temperature
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Marine Mammals
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Rutgers University — Center for Ocean Observing Leadership
The COOLRoom

CODAR Network L-Band & X-Band Satellite Glider Fleet 3-D Nowcasts
Receivers & Forecasts
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How an underwater Glider works...

1. At surface,
pump/diaphragm
decreases volume,
Glider descends

N

2. At depth
pump/diaphragm
increases volume,
Glider ascends

P

~

4 “Glider surfaces, " &
acquires GPS, &
communicates to S

shore via satellite = _

.
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3. Glider flies a saw tooth pattern,
collecting environmental data
along it’s path
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High Resolution Ocean and Marine Mammal Mapping
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High Resolution Ocean and Marine Mammal Mapping

MARACOOS 6km Ol: 2021/02/17 11:00 GMT
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MARACOOS

Ocean Information for a Changing World
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EcoGliders:

January 24-Today
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Ocean Information for a Changing World



In Summary

 The ocean is an incredibly dynamic environment with significant
variability from days and weeks to years and decades.

« Seascapes are not landscapes: Marine ecology is constantly adjusting to
the dynamic ocean within which they live.

« Researchers at Rutgers are working through collaborative research
projects to advance our understanding of this fascinating ecosystem.
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