plankton
(passive floaters)

erOceans
(bottom-dwellers) (el SHhinEE)

- -
Here, There, and = Pelagic refers to the water column
from surface to. the.just above the bottom
AImOSt EveryWhere = Benthic refers to the seafloor
from salt marsh to the deepest trench
m There are many more benthic species of animals than
pelagic species
~98% of all marine animal species live on or near the seafloor
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Ocea@j@t?(“bioz nes”)

u| thej egic (Water*column) environments

= NEritic Verlies continental shelf

u OCeaniGzonNe™ beyond shelf break
m specifi &

= epipelagic zqne.
— illuminated' surface layer:
= mesopelagic zone
— “twilight,” no photesynthesis
5 ‘ » L ) : = bathypelagic zone
©00eI) |ECS amE thiE Zo) € — totally dark, no living plants
[EtsSTnameEtherZonEs ofit = abyssalpelagic zone
VegguglEldle, ey ~ more than Y5 ocean volume
AllfteNestarenooie

BENTHIC PROVINCE
ittoral Intertidal
. Sublittoral 0-200 m
7 = hadalpelagic zone Bl 200-2000m
Abyssal 2000 - 6000 m
— deep-sea trenches Hadal >6000m
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Oceamj{@t?(“biozon s")
u| thej eﬁ: (bottom) environments

elf):

= |ittoral idal) zone — between high and low tide

" Sublittl 7 — beach) to shelf break
m deep .

= bathyal zone: »

— continental slope & rise
— beneath mesopelagic and
bathypelagic zones
PELAGIC PROVINCE

= abyssal zone Erpage | 0-200m
Mesopelagic 200~ 1000 m

— average deep ocean bottom [AESatuEregPr

— beneath abyssalpelagic zone [ttty

= hadal zone BENTHIC PROVINCE

— deep-sea trenches
— beneath hadalpelagic zone

Som@g -

u erotrophs - organisms that reguire food
of ‘erganic compounds prefabricated
by oth nisms
= Au;g@phs - organisms that can synthesize
ordanic compoeunds (their body tissues) from

inorganic siibstances (nutrients)
= that is, they make their own food
= two types:

1. photosynthetic organisms
m  utilize solar energy to power photosynthesis
m live in the photic zone
2. chemosynthetic organisms
m  utilize chemical reactions to power chemosynthesis
m  commonly live near deep sea vents
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Lighw bration zones

epfh Wwhere light is sufficient for photosynthesis
el deptiiwhereiillumination is too weak for

aphotic’zonepr recéives no light from the surface because it is
all absorbed e water above

" epip@laéic Zone

— [lluminated' surface layer:
» mesopelagic zone

— “twilight,” no photosynthesis
= bathypelagic zone

— totally dark, no living plants
= abyssalpelagic zone

— more than %2 ocean volume

» hadalpelagic zone
— deep-sea trenches AT 2N

photic
Z0ne;
dysphotic
zone.

aphotic
zone

nekton

lizimiem (active swimmers)

(bottom-dwellers)

epifauna

phytoplankth - microscopic, single-celled, photosynthetic
algae (diatoms, dinoflagellates, coccolithophorids)
zooplankton - includes some animals (copepods, krill, jellies)
and microscopic, single-celled intermediate plant/animal life
forms (flagellates, ciliates, forams)

bacterioplankton - many kinds of heterotrophic bacteria, and
some photosynthetic bacteria (cyanobacteria)

meroplankton - larval stage of some benthonic and nektonic
animals (spend early part of life as plankton)




Diatom

Note the green color due to
the presence atlor ophyll

s

¢

Copepaods are fleasized
crustaceans; they are the
most abundant animal in‘the
" oceant

Phytoplankton (mostly
colonial diatoms here)

Shrimplike krill
-




tenophores jellyfish

members of the
zooplankton
community

© 1993 Gertrud Cronberg
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other gelatinous
plankton

Physophora

(asiphonophorg




Aequorea

Benthocondon

newlywﬂﬁid larvae
\ ! ‘ eroplankton
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sea urchin larva

barnacle larva

jellyfish larva

Worm
(Polvchaere) |

Snail

ME Pian

Val sial

vertebrate animals

shrimp larva

crab larva
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plankton
(passive floaters)

i gl=idto)

(bottom-dwellers)

epifauna

m| organisms capable of moving independently
of ocean currents

m some invertebrates (squid)

= many marine vertebrates (pelagic fish,
marine mammals, marine reptiles)

Red Sea surgeonfish

yellow-fin tuna

puffer fish

giant sunfish

Vo
‘iﬂf’ Reef Shark

‘j‘,

skates

Whale Shark




Harbor Seal

Leatherback turtle

Nautilus

plankton
(passive floaters)

nekton

BENTNEN) . -
(active swimmers)

benthic

Infauna

organisms that live on the seafloor (epifauna & epiflora) or

buried within sediments (infauna):

most marine invertebrates (clams, mussels, oysters, snails,

barnacles, lobsters, crabs, sea urchins, starfish, sea cucumbers,

corals, anemones, sponges, worms)

attached plants (sea grasses) and algae (kelp and other

seaweeds) —
“ground fish” (flounder, sole, cod, haddock) anemonesepifaung




abalone scallop

Brittle star

m our focus ...
m temperature
m salinity

water dena'm'
water viscosity
dissolved nutrients
pollution

space to live
cover

habitat
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Effecw epiperature
m es of dlffgsgogng:rr:goss, and metabolism are strongly A0 Mol confcrol P iatribution of

e h/_LM’i emperature, the higher the rate of molecular use of osmotic pressure.
[TioVementiic Ut of cells, and zf/?e h/gher.t/ze rate of biological Stenohali anisms can tolerate only a narrow range
activitys ng growth rates, motility, and life span. of saIinlﬁep and or mobile organisms).
Tempe_ratu lie,also controls the w Mary, Organisiis; are not be able to tolerate the high salinities
gases in water(CO, for photosynthesis, O, for animal (>90%p)) of some'subtropical lagoons or the reduced salinities
respiration) (<30 %) of coastal. waters or estuaries

The higher the temperature, the less dissolved gas that water can - - .
Fold! (1EY eolIVEIINIONE Hiore dissolved gas) Eu_ryr_iallne organisms can to_Ierate a wlder range of

salinities (surface and/or sessile organisms).

Stenothermal organisms can tolerate only a narrow , - i
range of temperatures (deep and/or mobile organisms) Coastal organisms must be able to cope with daily and seasonal

A h swings in salinity related to tidal movement, evaporation, precipitation
Eurythermal organisms can tolerate a wider range of

E ! and river runoff
temperatures (shallow and/or sessile organisms)

lefuwm @5mosis

u Se Water poses al special problem for many marine organisms
it a differencelinfionic concentration (salinity)
be dy fltids of an organism and its salt water
Environmeni:
Cellwall semi-permeable; some molecules pass
threugh, euiersialie screened out.
Diffusion is'thelpassive movement of molecules from high
concentration to low concentration.
Osmosis is the diffusion of water molecules into or out of a
cell.
= J ne - If there is a difference, or gradient, between the inside and
flellfle outside of the cell, an osmotic pressure will cause water
molecules to move
= from high concentration of water (=low salinity)
= fo low concentration of water (=high salinity).

Salinity
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fifision occl's'on any concentration gradient
faer 0ss al cell membrane, including the
regulatio triefts and waste prodcuts.

[IFfmembrane

()
waste mplectile
. 9

nutrient molecules C)

()
alﬁusion: high concentration» low concentratio

hypoteniceel

as in marine fish

ative to “salts”)

Os@;@ssﬂe

u Is and tisstie haviing an ionic concentration less than

Eﬁ they/live'in: hypotonic
u /115/] f fish.and marine mammals have evolved

irz) 5\ [Wvercomethe loss of water (dehydration) from
el eels

>
m Cells and'tisslie' having an ionic concentration greater

than the environment they live in: hypertonic

m fresfi water fish have evolved strategies to rid themselves of
excess water from their cells

m Cells and tissue with an ionic concentration equal to the

environment they live in: isotonic
m sharks, rays, and many marine invertebrates

aMIhich is divided' into two parts; a
elmembriane separates the two halves. The left

sidercontains fireshiwaterand the right side contains salt water.
SsSUrelexists across the membrane barrier.

-

which side representsthe

which side representsthe and if we conditions that would affect
conditions that would affect drink a salt water fish?
afresh water fish? salt water?
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