


Main Concepts = Physical Factors of Marine Life

» All life is composed of only 23 chemical elements - four elements make up 99% of
mass = oxygen, hydrogen, carbon, and nitrogen.

»Marine life is completely dependent on its surrounding physical environment for a
dynamic exchange of the above nonliving materials essential to life.

» Material reservoirs that supply the global-scale biogeochemical cycles include water,
carbon, oxygen, nitrogen, phosphorous, and silica.

» Physical environment where community of organisms live is called a habitat.

» There are a number of physical factors within a marine habitat that control the types
and numbers of marine organisms.

» Physical factors include sunlight, water temperature, available nutrients, salinity,
dissolved gases, water pressure, and pH

» Certain physical factors that are super critical for the survival of an organism is termed
a “limiting factor”.

» Ocean’s biological pump is the dynamic interaction between phytoplankton,
zooplankton, decomposers, sunlight, nutrients, and dissolved gasses — essential to
health of marine food webs and earth climate

» Marine habitats, or ocean zones, are classified by several criteria: sunlight, distance
from the shore, water depth, bottom type, and water temperature.
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Life on Planet Earth

Photosynthesis " Respiration
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Water
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200 - 1000 meters -- twilight zone -- not totally dark yet

this far.
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Daytime temperatures in some shallow
tropical lagoons

Highest surface temperatures in
open ocean

Common surface tem peratures in
tropical waters

Common surface tem peratures in
subtropical waters

Common surface tem peratures in
temperate waters

Common surface tem peratures in
high-latitude temperate waters

Surface temperatures in low Arctic
and Antarctic waters in summer

Surface temperatures in high Arctic
and Antarctic waters all year (seawater
freezes at -1.9 C)
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The Wnrld’s Water Cycle
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The Carbon CycIe
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1) The nitrogen cycle supplies nitrate nutrients to photosynthesizing
organisms like phytoplankton, seaweeds and plants.

- 2) Nitrogen compounds move from one reservoir to anothervia
chemical and transport processes.



Small onshore transport of P
by seabirds, human fishing

N

0.5

Beturn to sea

P in organisms — Pin dissolved PO,
|

via rivers
0.1 e ; f P in rock returns
: to biosphere via
: :Upwelling | Pin PO, uplift or volcanism
i FAST LOOP
] IN CYCLE “RELATIVELY
e e e e P FAST”
Modest delay if PO, is LOOP IN SLOW LOOP
released in deep water CYCLE IN CYGLE
Pin sediments — Pin crustal rock
10 1,026,100,000

1) The phosphorous cycle supplies phosphate nutrients to
photosynthesizing organisms like phytoplankton, seaweeds
and plants.

2) Phosphorous compounds move from one reservoir to another

via chemical and transport processes.



** The plankton in the marine
food webs are important in
driving the nutrient cycles

¢ Both living and nonliving
components make up the
nutrient cycles

*+ Bacteria also play a key
role in the nutrient cycles as
decomposers of organic
matter (dead bodies and fecal
material) back into reusable
nutrients.
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“Marine Life Food Cycles

“ Two overlapping food cycles
in the marine world

1) “Classic” loop

2) “Microbial” loop

s “Classic” loop includes
nutrients, phytoplankton and
herbivores.

» “Microbial” loop includes
phytoplankton, bacteria, micro-

herbivores and organic matter.
e

»“Classic” loop depends on the
“microbial” food loop

* “Microbial’ loop.is also known
as the “oceanic biological pump’



s The most important
biological activity in the
ocean occurs at the
microbial level = the
plankton organisms

*+ The players include
the primary producers,
the primary consumers,
and the decomposers

» All three players are
critical to the entire
marine food web and
the nutrient cycles

Microbial Food Web

i
2I.

Fecal Pellet 1

Stewart NMEA July 2004 (20)

From Jackson Texas A&M University




/-~ Ocean'’s Biological Pump._

“* The ocean’s “biological
pump” is the foundational
level in the complete marine
food web and in driving the

nutrient cycles |

*+ Both living and nonliving
components are in dynamic
exchange within the ocean’s
biological pump

*+ The ocean’s biological
pump is crucial for all life on
Earth

% The ocean’s biological

pump affects Earth’s climate




~_ The Ocean’s Biological Pump
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Habitat €lassification Schemes.

» Intensity of Sunlight

» Distance from Shoreline
> Bottom vs. Water Column
» Water depth to Bottom

» Tide zone levels




ohes of Marine Environments

Neritic © 2002 Brooks/Col
. Zone . a division of Thomson Learning, Inc)
Littoral | Oceanic

Zone Zone

PHOTIC ZONE

| IBENTHIC

Zones of the Ocean

Benthic (Bottom) Pelagic (Water)
Supralittoral (Supertidal)  Neritic
Littoral (Intertidal) Oceanic—by light
Sublittoral (Subtidal) Euphotic } :
Inner Disphotic ROLiE
Quter Aphotic | p ek, !
Bathyal Oceanic—by depth il i } 11,000
Abyssal Epipelagic L e
Hadal Mesopelagic : Depth (m)
Bathypelagic il
Abyssopelagic




Classification by Depth of Sunlight Penetration
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, 7 Habitat Classification —_

/ Water Column versus'Bottom Zones
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Irregular and sometimes
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< Least nutrients far from land

PELAGIC REALM

Oceanic system 4

“* Continental shelves and
regions of upwelling are most
productive habitats

“«* Most open ocean habitats

have low productivity 24
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» All life is composed of only 23 chemical elements - four elements make up 99% of
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»Marine life is completely dependent on its surrounding physical environment for a
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