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image7.png
Estuary Habitats — Open Water

Marine organisms in the open
water habitat

Osprey and terns forage for fish 5
in the open water

Topsmelt and mullet are two fish
species common in estuaries

Round rays and other
cartilaginous fish will often use

estuaries as nurseries
and catadromous
fish migrate through estuaries
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Estuary Habitats — Open Water

» Tidal cycle brings in plankton and
other marine organisms

» Freshwater input and tides affect
salinity levels of brackish water

» Nutrients from freshwater input
stimulates algal growth but can lead
to eutrophication

» Turn over from tides and nutrients
from mainland sources make the
water murky and poor for primary
production
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Sandy Intertidal vs. Mud Flats

Course substrate Fine substrate

Good water filtration Poor water filtration
Sandy Intertidal Mud Flats
Courser sands drain water quickly » Fine silts drains water slowly
Dries out quickly » Dries out slowly

Little organic matter » Lots of
species diversity » Lots of infauna
Oxygen present below the surface » Lots of deposit feeders
» Anoxic (without oxygen) below the surface
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Estuary Habitats — Mudflats
Area exposed during low tide.

Mud formed by fine particles
consisting of silt, clay and
detritus deposited by
freshwater and marine inputs.

of living
organisms of all estuary habitats
Invertebrate infauna are dominant
in mudflat habitat
Important food source for
shorebirds during low tide and
fishes during high tide
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Feeding Strategies of some Marine Organisms
» Suspension feeders: organisms that feed on particulate organic matter
suspended in the water

» Deposit feeders: organisms that feed on particulate organic matter that
settles on the bottom (detritus)

SUSPENSION FEEDING 'DEPOSIT FEEDING
Foeding on partculate organc matter suspended n the water Foeding onpariculale ogaric
mater that seties o the botiom

Fitr fecding

‘Suspension feeding n

‘Which watr i acively
pumped oriterng | L

ructares are swapt
though the water
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Oxygen Availability in Mud Flats

Detritus (Deposit Feeders) ~ Decomposition (Decay Bacteria)

~

Oxygen Consumption
}

Anaerobic sulfur producing bacteria under surface

|

Hydrogen Sulfide (H,$) - Rotten Egg Smell
(Smelly,anoxic, dark black mud)





image13.png
Estuary Habitats — Mudflats

» Changes in salinity, temperature,
and exposure make mudflats
inhospitable to most species.

» Mudflat organisms have
adaptations to overcome the
challenges associated with the
mudflat habitat.

» Hemoglobin in blood aids in low
oxygen environment

» Muscular foot (clams) or peristalsis
(worms) are used to burrow in to
the mu:

» Mudflats are home to few
estuarine species present in
great numbers.
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Feeding Strategies of some Marine Organisms

feeders are more
common in mudflat habitats
because the high amount of
sediment in mudflats can
clog the feeding mechanism
of many suspension feeders

Size of
sediment
particies

Oxygen and
deriue
concentration

Loss ongen, mora detrivs | Mors orygen, less detrius
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Estuary Habitats — Salt Marsh

» Areas partially flooded during high tide

» Saltmarsh plants bordering mudflats mark
height of average high tide.

» Temperate and subarctic regions
worldwide

» Dominated by (salt-tolerant
plants)
» Salt grass, cord grass and pickleweed

» Salt marsh plants help stabilize soils by
decreasing erosion caused by wave action
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Estuary Habitats — Mudflats

Various bill lengths and shapes of
shorebird species are an example
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Estuary Habitats — Salt Marsh

Pickleweed

» Typically found in low to middle
zones of salt marsh

» Succulent

» Excess salt is transported to the
tips of the plant where the salt
containing cells break down and
die, turning red in the process

» Important habitat for protected
species
» Beldings savanna sparrow and
saltmarsh harvest mouse
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Estuary Habitats — Salt Marsh

Salt Grass

Typically found in middle zone of
salt marsh

Halophytes: salt tolerant plant
species
Excretes salt from pores crystallizes
on the blade forming characteristic
square salt shape

Asexual reErcduc(ion through
rhizomes (horizontal stems)

Used by nesting birds and as a
food source for ducks and geese
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Adaptations in Mangrove Plants

» Pneumatophores: specialized root
structures that facilitate root respiration

» Fine particles and water create waterlogged
soil that is anoxic (oxygen-poor).

Pneumatophores

» Prop roots: Shallow system of roots
that help stabilize and support the
mangrove trees in the soft muddy soil
during changing tides
» Prop roots can also perform gas exchange

like pneumatophores
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Estuary Habitats - Mangroves

» Salt tolerant trees and shrubs
found in tropical and subtropical
shores
» Cannot tolerate frost
» Expanding due to

» Important home for many
commerecially important species
» Shrimp, lobster, crabs, and many fishes
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Importance of Estuaries

Estuaries act as for
numerous marine organisms
» Fewer predators and rich food
sources
» Approximately 90% of the marine
commercial catch in northern
Gulf of Mexico rely on estuaries
for part of their life cycle
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Adaptations in Mangrove Plants

» Early germination (sprouting)
creates seed “spikes” in some
mangrove species

» Salt glands in the leaves of many
mangrove species release excess
salt taken in by the roots

Salterystals
secreted
from salt
glands
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Importance of Estuaries

» Estuaries help buffer against
by absorbing
excess runoff and slowly releasing it
into the ocean.
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Importance of Estuaries

Estuaries act as critical stopovers for F ; e ,)x", -

many migratory bird species o
Many migratory birds breed in

estuaries
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The Continental Shelf

» The continental shelf is the submerged
edge of the continental crust above the
continental slope.

, +area submerged during low tide
» Larger along passive margins

» Relatively shallow water
» Typically less than 150m (490ft)

» Nutrients from coastal areas make
continental shelves highly productive
and diverse ecosystems
» Important fishing areas

90% of all commercial catch
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Importance of Estuaries

» Estuary plants filter silt and nutrients
from the water, but also trap trash and
other pollutants

» Estuary soils help neutralize toxic
pollutants that are on their way out to
sea
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Soft-Bottom Subtidal Communities

:organisms that live on the
bottom
» Dominated by polycheate worms
(annelids), molluscs, crustaceans
(arthropods), and echinoderms

» Detritus is an important food
source for most benthic
organisms
» Detritus: particles of dead organic

matter
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Soft-Bottom Subtidal Communities

» Oxygen penetrates deeper in sandy bottoms than in mud, allowing infauna
to burrow deeper into the bottom.

i s Ophive)

Anohgoss
(o ik Haploops)
)
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Organisms of the Soft-Bottom Community

Moon snails drill a hole |2 il
o in the shell of clams !
then use the radula to
rasp away their flesh

-

Sand dollars and brittle
stars are suspension N\
feeders in soft-bottom
communities

Sea pen are suspension
feeding cnidarians

Clams use their muscular
foot to burrow in the sand L
then use siphons to feed on ¥
detritus
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Feeding Strategies of some Marine Organisms

> feeders are
more common in sandy
soft-bottom habitats where
the coarser particles allow
filter feeders to feed on
detritus more efficiently

Size of
sediment
partcies

Oxygen and
deriue

Loss ongen, mora detrivs | Mors orygen, less detrius
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Vegetated Subtidal Communities

Camivoros

-
Secondary Consumers |2
=

Primary Consumers | ri:

I
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Vegetated Subtidal Communities

Seagrasses

» Often found in sheltered
shallow water

» allow grasses to
absorb nutrients from sediment
Greater primary production

» Important food source for sea
turtles, manatee,and sea urchins

» Home to many small epiphytes

:organisms that live on
top of plants
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Vegetates Subtidal Communities

Kelp Forests
» Dense forests of fast-growing
brown algae

» Different species of brown algae
grow best at different depths

» Found in temperate and subpolar
regions

» Important food source and
shelter for many organisms




image34.png
Seagrass Ecology =

Algae epiphytes grow on seagrass
preventing them from @ Q’

photosynthesizing and growing QQQ
L SR o

Crabs eat the animals that grave on
algal epiphytes

When sea otters are absent, crabs eat
more of the grazers leading to an
increase in algal epiphytes and a
decrease in seagrasses

W.,E
i
!

st e

Jtee

i

When sea otters are present they
keep crab populations in check, which

allow grazers to control algal M 0
epgzhy(es. resulting in healthy seagrass 1
beds "

|
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!
I
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Kelp Forest Ecology

» A decline in seal and sea lion populations
has led to more sea otters being eaten
by killer whales

» A decline in sea otters has led to an
increase in se urchins

» An increase in sea urchins has led to an
increase in sea urchin grazing intensity
on the kelp

» Increased grazing by sea urchins has led
to a decline in healthy kelp forests
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Kelp Forest Distribution

» Kelp forests are found in temperate and polar regions, and are more abundant on
sides of continents where nutrient-rich currents flow from higher latitudes
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Estuaries

Estuary: a partially enclosed area where a freshwater river or stream
meets the ocean resulting in waters.

e Esuary

Newport Back Bay
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Check Your Understanding

Which of the following habitats are covered with water during
high tide but exposed during low tide?

a. Open water

b. Mud flats

c. Salt Marsh

d. Sea grasses

e. More than one of the above habitats
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Check Your Understanding

True or False: Deposit feeders are more common in mudflats
because the fine silt can clog the feeding
mechanisms of suspension feeders

True or False: Most estuarine species are osmoregulators that
actively regulate the amount of salt in their body
fluids
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“Only a fool trips on what is behind them.”

“Everyone's connected but no one is connecting”
~Armin Van Buuren

Chapters 12 and 13

I Estuaries and the Continental Shelf
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Estuaries and Tides

» Mudflats are fully submerged and the salt marsh partially submerged during
high tide. The mudflats are exposed during low tide allowing shorebirds to
feed on the invertebrate infauna buried in the mud.
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Estuaries

Estuary habitat types:

»

Open water:area covered with water
during low tide

Mudflats: areas covered during high tide
but exposed during low tide

:area covered during high tide

Freshwater marshes and ponds:
stagnant freshwater habitats

Riparian: terrestrial areas along
freshwater habitats

Upland: terrestrial habitats not adjacent
to fresh or salt water habitats

>

Habitats of Upper Newport Bay

%=

o
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Osmoregulation of Estuary Orgamsms

Most estuarine organlsms are euryhaline
(can tolerate a wide range of salinities)

:organisms whose body
fluids change with the salinity of the water
» Common in soft-bodied molluscs and worms
» Found in most estuarine species

i

Osmoregulators: organisms who actively
maintain blood salinity levels despite the | Ginook saimen
salinity of the surround sea water

» Common in fish, crabs,and some molluscs

» Some species (ex: crab) can regulate their 3
internal blood salinity to a point before
conforming to salinity of the seawater

Salnty ot water (1) ——————»
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Estuaries and Tides

» Influx of seawater during high
tide increases the salinity of
the water in the estuary to
that of seawater (35%x) High tide.
» Seawater is than
freshwater causing a salt
wedge along the bottom

» Loss of seawater during low
tide causes influx of freshwater,
reducing the salinity of the
water in the estuary

Lowtide s,




