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Principle 5:

'The ocean supports a gr

y of life and

with diverse and unique ecosystems from the surface
through the water column and down to the sea floor.

|The ‘ocean provides a vast, interconnected fiving space
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C.
The diversity of ocean ecosystems
allows for many lifeforms
and adaptations of ocean
organisms.
Diversity o
Feeding Beha
C.37.
Many marine organisms have|
adaptations for feeding,
capturing prey, and avoiding
predators.
C.38. C.40. C.42. C.45.

Some marine organisms have|
strategies and/or structures
for finding food in the vast
ocean where there is: varied
abundance of food in specific
locations like in coastal
regions and upwelling zones;
or scarcity of food in large
expanses like the open

ocean and deep sea.

Marine organisms have
strategies and/or structures|
for capturing food in a
watery environment where:
food may be suspended in
the water column; the
organism has to contend
with the fluid friction of
water and buoyancy.

Some marine organisms have|
symbiotic relationships that
help them acquire

energy.

39,
For exploiting patchy
distribution of food,
strategies inclues: migrating
long distances (e.g., Gray
whales, chambered nautili,
land zooplankton); and

having fat reserves (e.g.,
marine marine mammals and
sea birds). For surviving in
lenvironments where prey are
hard to find, some strategies
include: having large
stomachs and mouths (e.g.,
deep-sea hatchet fish and
quiper eels) to take advantage
of prey when they find it; and
hydrodynamic tuna that chase
down prey at high speeds.

Cai.
These strategies include:
catching food in suspension
(e.g., cnidarians, crinoids);
filtering large quantities of
water to strain out smaller
organisms (e.g., baleen in
whales, siphons in claims,
modified legs in barnacles);
and having strong muscles
or fast reflexes to chase
[down and snatch prey (e.g.,
fast swimming tuna and
marlin, tentacles of squids
d octopuses.

C.43.

Dinoflagellates called
zooxanthellae live in
the tissues of coral
polyps. Coral gets
sugars and oxygen
from

Marine organisms have different
lifestyles (i.e., planktonic, nektonic,
benthic), and many transition
between lifestyles as part of their
life cycle, which allow them to
survive in different ecosystems at
different stages in their

ljuveniles accessing different
resources than adults (e.g., food
and space); limiting competition
between juveniles and adults;
decreased predation rates on, and
increased available nutrients for,
ljuveniles.

C.aa.

Diversity of Life Cycles &
Reproductive Strategies

Organisms in the ocean have
a variety of reproductive strategies|
and lfe cycles.

Marine organisms have a range of
life cycles and reproductive modes|
from simple, asexual reproduction

to complex sexual reproduction,
and some species shift between
asexual and sexual (alternation of
generation).

C.51.
Reproductive strategies of
marine organisms tend to
be related to population
density of the species, and
thus are connected to mate|
and chances of
finding mates.

C53.
Marine organisms have
strategies for finding mates
and maximizing fertilization
of eggs in the vast ocean.

C.55.
Marine organisms have

C.46.

Some examples of these changes
between lifestyles include: benthic|
adult crabs in the intertidal with a
ljuvenile planktonic larval form;
sessile adult mollusks with a

larval form.

by the

and the zooxanthallae
gets carbon dioxide,
nutrients and shelter
from the coral. Other
examples of mutualism
include clown fish living
among anemone
tentacles and cleaner fish|
removing parasites from

other fish.

Some common forms of

C.49.
Some marine organisms have
f

asexual
among marine organisms
include: splitting or fission
(e.g., anemones) and
budding (e.g., sponges).
Organisms that reproduce
asexually can have
extremely fast growth rates
under favorable
environmental conditions
(e.g., microbes, algae).

o
switching between sexual and
asexual reproduction each
generation (e.g., jellyfish,
seaweed). For seaweeds,
diploid sporophyte generation
produces haploid spores
through meiosis, and a haploid

Sexual reproduction may
involve separate males
and females; or switching
between male and female
or vice versa or have both
male and female
reproductive organs
simultaneously (i.e.,

. Sol

In places with high population
density where there is high
mate competition, organisms
may change sex (e.g
blue head wrasse) or have
multiple mates (e.g., squid).
In places with low population
density, organisms may be

her ome

produces haploid gametes. The
fertilized gametes produce the
sporophyte. In some green and
brown algae, the gametophyte
and the sporophyte look
identical, while in kelps the
large organism we see is the
sporophyte. The kelp

gametophyte is microscopic.

species
change sex in response to
age, population changes,
and shifts in environmental
factors (e.g., brittlestars,
coral reef fish).

(e.g., pelagic
species like mahimahi), or
develop parasitic

C5a.
These strategies include:
using mulitple environmental
cues, such as day length,
tidal cycles, seasonal
variations in current patterns,
to synchronize their breeding
or spawning cycles (..,
grunions, elephant seals, and
butterfly fish); for species
tha[ have external

(e.g., anglerfish and isopods).

females and
males produce millions of eggs
and sperms (e.g., sea urchins,
squids); for deep sea and
pelagic species, producing
bioluminescent signals to
attract mates (e.g., some
pelagic octopuses).

C.56.

These strategies include:
releasing millions of eggs

and sperm into the water
(broadcast spawning),

which offers no parental

care, but increase probability
for survival and dispersal of
offspring by ocean currents
(e.g., clams, corals, and most
fish); brooding young inside
male or female adults or
defending patches of fertilized
eggs, which offers some
parental care (e.g., seahorse,
octopus, some sharks, and
surf perch); and intense
parental care where one or
both parents invest
tremendous energy to nurture|
young until they are large
enough to fend for
themselves (e.g., marine
mammals, sea birds).




