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Domain: Archaea, Bacteria, or Eukarya
Kingdom: Animalia, Plantae, Fungi, Protista,Archaea, Bacteria
Phylum: A group of similar classes
Class: A group of similar orders
Order:A group of families
Family: A group of similar genera
Genus: A group of similar species

Species:A group of interbreeding organisms that are
reproductively isolated from other organisms
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Classifying Organisms: Taxonomy

‘Species Genus Family Order Class Phylum Kingdom Domain

» Domain aroncanus |
) e\ e L S ST S ST
» Kingdom SskE= vl ol e BPoadll < v

» Phylum (plural, phyla)
» Class

» Order

» Family

» Genus (plural, genera)
» Species (no specie!)
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Taxonomy of a Grizzly Bear

Taxonomic Group  Number of Species Examples

oot | smacionien @5 407N w1
oo | suzmion | S =9, 30 1
e S T )
e O ]

Odercomvors | Aboue 270 |&M\”

Family Ursidae 8
Genus Ursus 4
Species Ursus |

arctos





image10.png
Grizzlybear Blackbear Giant Redfox Abert Coral Seastar
snake

m “ pends b Multicellular, eukaryotic organisms.
& A1 e e % Heterotrophic
'KINGDOM Animalia
m “ ~ Dorsal hollow nerve cord, notochord,
ey e e pharyngeal gill slits, post-anal tail

PHYLUM Chordata

m J A Mammary glands, three-inner ear bones, hair or
CLASS Mammalia fur, mandible
& Flesh-caters, modified teeth (carnassial pair), four
ORDER Carnivora o five clawed toes on al feet

Plantigrade paws with five non-retractable claws,
heavy bodied with short legs, short tail

m Humped shoulders, long curved claws
ENUS Ursus

Large bear, broad head, brown fur, dark claws

FAMILY Ursid:

SPECIES Ursus arctos
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Taxonomy

Why use binomial nomenclature?

Mahi mahi = Dorado = Dolphinfish
or
Coryphaena hippurus
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Domain: Eukarya
Kingdom: Animalia
Phylum: Chordata
Class: Mammalia
Order: Carnivora
Family: Ursidae
Genus: Ursus

Species:Arctos

Taxonomy

Domain: Eukarya
Kingdom: Animalia
Phylum: Chordata
Class: Mammalia
Order: Carnivora
Family: Ursidae
Genus: Ursus
Species: Maritimus





image13.png
Phylogenetic trees can be Order Family Genus Species

used to depict taxonomic

. . Panthera

classification and pardus m
(leopara) -

aepifad
enyued

evolutionary relationships = g
g Taxidea
3 H <
S AL
8 ? badger)

eant

- Lutra lutra
o = Last common ancestor between (Eummn&‘
Mustelidae and Canidae (1) otter)

Canis
e= Last common ancestor between latrans
Q@  (covote)

coyotes and gray wolves

sepiued
sued

Canis
lupus
(gray wol) ©




image14.png
Phylogenetic Trees

» Phylogeny: evolutionary history of a group of
organisms

» Ancestral trait:a characteristic that existed in an
ancestor

» Derived trait:a characteristic that is a modified
form of an ancestral trait

» :a shared, derived characteristic
» Used to support evolutionary relationships
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Millons of years ago

amd b
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Interpreting Phylogenetic Trees
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Ganivorous
foeding

‘\\ Synapomorphies are placed on
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groups with the derived traits
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THE EVOLUTIONARY HISTORY OF HUMANS
“The evolutionary history of humans did not follow a siraight line. Since frst appearing
around 4 millon years ago, there have been many branches o the human evolutionary.
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Phylogeny of Primates
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Interpreting Phylogenetic Trees

»—u—l"‘dﬂ é&""@ »”G&"*’ﬂé

Rapteoed St W s TP
fih " Arghians Prmstes & rabnde Crocodes o™ amphioans  Crocodes  BiS  prstes Srounts

Can be rotated on aneioc 609
axes and still
represent same
evolutionary history




image20.png
Major Lineages of Mammals
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Marine Microbes

» Includes microscopic bacteria, archaea, and unicellular protists
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Check Your Understanding

e

(@) (b) (c)

> 0 o w

> W O ©




image23.png
Domain: Bacteria

» No membrane bound nucleus
or organelles

» Single-celled organisms

» Various shapes
» Ex:Round = coccus

» Asexual reproduction

» in cell wall
separates bacteria from archaea
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Plankton versus Nekton

Plankton: aquatic organisms that are
unable to swim against the current

Phytoplankton: photosynthetic
planktonic organisms

Zooplankton: heterotrophic planktonic
organisms

:actively swimming
organisms that can swim against the
current
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Role of Marine Bacteria

Bacteria make nutrients available to other organisms
through decomposition

\( ® up....m..
»,.‘

Phytoplankton

2% o | }’?‘/
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Domain: Bacteria

Heterotrophic bacteria: obtain energy
from organic matter

» Found everywhere in the ocean

» Important decomposers that recycle
nutrients in food webs

» Provides food for bottom-dwelling
organisms
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Nitrogen Fixation

Nitrogen fixation: conversion of atmospheric nitrogen (N,) to ammonia (NH;)
» Heterocysts carry out nitrogen fixation
» Nitrogen used in formation of proteins and organic compounds

SRR iN=Nc
Photosynthetic ‘

cells NH, H
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Bacteria: Cyanobacteria

Autotrophic bacteria: obtain food energy
through photosynthesis.

» 15t photosynthetic organisms on Earth
» Increased oxygen in atmosphere
» Accounts for most primary production in open
oceans
» Likely evolved into chloroplast in eukaryotic cells

» Contains Chlorophyll A, phycocyanin (blue
pigment), and phycoerythrin (red pigment)

» Only organism that can
(product of photosynthesis)
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Symbiotic Bacteria

» Symbiotic relationship: an interaction between two different organisms
living in close physical association
» Often mutually beneficial to both organisms

Cellulose eating bacteria in the gut of
Bioluminescent bacteria found in many shipworms allow them to eat wood
deep sea fish like this lantern fish

Tetrodotoxin s a potent neurotoxin
found in many marine organisms
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Domain: Bacteria

:layered bio-chemical
structures formed through the cementation
of bio-films produced by cyanobacteria

» Oldest known fossils
» 3.5 billion years old

» Only organisms for a
1.5 billion years

» Found in shallow seas
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Domain: Eukarya, Kingdom: “Protista”

Protists: similar appearing but diverse phyla that are not related through
an exclusive common ancestor, which have different life cycles, trophic
levels, modes of locomotion and cellular structures.

» Under constant debate and revision

» Eukaryotic organisms that are not plants, animals, or fungi
» Most are unicellular

» Without

» First eukaryotes arose ~1.5 bya

» Photosynthetic plant-like protists (algae) and heterotrophic animal-like
protists
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Domain: Archaea

Prokaryotic cell but similar to Eukaryotes in
DNA replication and protein synthesis

» More closely related to eukaryotes

e ¥ P
:organisms that live grow ({J OQ {)(
best in one or more conditions that would .
kill most organisms
» Thermophiles: live in extremely hot environments

Methanocaldococcus jannaschiilives near deep sea
hydrothermal vents

» Halophiles: live in extremely salty environments

» Methanogens: Methane releasing archaea that are
poisoned by oxygen

>
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Kingdom: Protista, Phylum Dinophyta

Dinoflagellates

» Planktonic

» Unicellular

» Many are mixotrophic

» Mixotroph: organisms that perform
photosynthesis but are also heterotrophic

» Cell wall made of cellulose plates
» Two flagella

» Some are bioluminescent

» Algal blooms (red tides)

» Domoic acid

>
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Kingdom: Protista, Phylum Bacillariophyta

Diatoms
» Planktonic

» Unicellular, but often form chains

» Cell walls made of (glass-like material)
called frustule
» Diatomaceous Earth

» Carotenoids (yellow and brown pigments)
» Important primary producers
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Algal Blooms and Bioluminescence

Bioluminescence in dinoflagellates is produced by a chemical reaction in
the organism

Luciferin + O2 Luciferase

Oxyluciferin +
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Algal Blooms

:excessive richness of nutrients in a body of water, frequently
due to runoff from agricultural areas on land
» Can cause algal blooms, which is the dense growth of algae and bacteria that
can resultin where animals die from lack of oxygen (hypoxia).
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Domains of Life

» Bacteria
» Unicellular prokaryotes

» Archaea

» Unicellular prokaryotes
Extremophiles

You are here

» Eukarya
» Unicellular and multicellular
eukaryotes
Protists
Fungi
Plants
Animals —-
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Dead Zones

» The number and size of dead zones have increased over the last 50 years

tobel ncrsase i number of hypori zones i of Gulf of Merico hyporic zne.
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What Causes Dead Zones?

. During the summer months
nutrient rich runoff from land

enters the oceans resulting in i
eutrophication Hutrant ana

o
th

2. Eutrophication along with
abundant solar energy leads to
massive algal blooms

3. Dead algae sink to the bottom
where bacteria aid in oty
decomposition comminty

4. Heterotrophic bacteria deplete
oxygen available to other
organisms forming a hypoxic
environment

>
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Algal Blooms and Toxins
» Paralytic Shellfish Poisoning (PSP): DANGER Q

caused by saxitonin produced by
dinoflagellates TOXIC SHELLFISH

» Neurotoxic Shellfish Poisoning (NSP):
caused by brevitoxin produced by
dinoflagellates

» Amnesic Shellfish Poisoning (ASP):
caused by domoic acid produced by
diatoms
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Occurrence of Paralytic Shellfish Poisoning





image41.png
Biomagnification

Biomagnification: toxic substances become  Fisn-ating 8
increasingly within living things &
as they move up each trophic level ot
» Common with algal toxins, DDT, Mercury,and PCB’s P 000,000
* smal 00,000
F:

Magnification of
DDT Concentration
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Algal Blooms and Toxins
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Zooxanthellae and Coral Bleaching
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Kingdom: Protista, Phylum Dinophyta

Zooxanthellae
CORAL ANATOMY

» Symbiotic dinoflagellate found in the
tissue of many marine invertebrates

» Photosynthetic zooxanthellae provide
hosts with carbon products used for Tentaces Mouth
energy and growth /

Mesogloca

Nematocyst

“Zooanthelae

Pharym

" Septum

Zooxanthellae
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Kingdom: Protista, Phylum: Radiolaria

Radiolarians

» Porous, (glass) tests
» Thin pseudopodia capture food
» Planktonic

» Radiolarian ooze: skeletal remains of
radiolarians that settles on the bottom

Food particle

Pseudopod
\ g

Seteton

Outer
cytoplasm

e \
cyloplasm Nucleus
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Kingdom: Protista, Phylum Foraminifera

Foraminiferans
» Porous, tests (shells)
» Foramen (little hole), ferre (to bear)

» Thin pseudopodia (false feet) capture food
» Marine and freshwater

» Most are benthic (live on the bottom)
» Fossilized forams = limestone rock

» Chemical markers in tests used
to determine previous climates
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"What you get by achieving your goals is not as important as
what you become by achieving your goals."
- Henry David Thoreau

Taxonomy, Marine Microbes, and
Multicellular Primary Producers

I Chapters 5 and 6
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Multicellular Primary Producers

Macroalgae (seaweeds): multicellular,
photosynthetic organisms that lack true
tissue, leaves, stems, and roots.
» Classification depends on photosynthetic
pigments
Green, red, and brown seaweeds
» Wide range of growth forms

Marine plants: multicellular,

photosynthetic organisms with true leaves,

stems and roots (contain vascular tissue).
» Flowering plants
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Summary of Marine Microbes
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Kingdom: Protista, Phylum: Phaeophyta

Brown algae

» Largest and most complex seaweeds
» Rockweeds and Kelps

» Dominant primary producer in
temperate and polar rocky coasts

» Photosynthetic pigments
» Brown and yellow carotenoids
»

» Algin
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Structure of Macroalgae

:entire body of algae

Blades: leaf-like structures that are
the main site of photosynthesis

Stipe: stem-like structure that
provide support

Pneumatocyst: gas-filled bladders
that keep blades near the surface
to maximize photosynthesis

Holdfast: root-like structure that
attaches the thallus to the bottom

>
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Kelp Forest Species
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Kingdom: Protista, Phylum: Phaeophyta

Kelp forests are made up of various brown algae's and are some of the most
productive ecosystems on Earth
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Kingdom: Protista, Phylum: Phaeophyta

Brown Algae

Bull Kelp (Nereocystis luetkeana)
» Stipe can grow to 30m (98ft)

» Large pneumatocysts

» Common in northern pacific
Northern California to Alaska
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Kingdom: Protista, Phylum: Phaeophyta

Brown Algae
Giant Kelp (Macrocystis pyrifera)
» Can grow more than 45m long (150ft)
» Can grow 60cm (2ft) a day
» Single pneumatocysts at base of each blade

» Common in northern pacific Northern
California to Alaska, South America, South
Africa, New Zealand, and southern
Australia

» Large stands make up kelp forests

» Declining due to warming water temps
and purple sea urchins
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Kingdom: Protista, Phylum: Rhodophyta

Red algae

» More marine red algae than green
and brown algae combined

» Contains Chlorophyll A, phycocyanin
(blue pigment), and
(red pigment)

» Common in shallow marine Corallina algae are red algae that deposit

environments calcium carbonate in their cell walls. Warm
water corallina species are important in
» Agar coral reef building.
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Kingdom: Protista, Phylum: Chlorophyta

Green algae
» Only about 10% are marine

Caulerpa taxifola is an invasive
green algae common in the
aquarium trade. It's sale and
distribution is outlawed in
California.

» Most are unicellular

» Photosynthetic pigments
»

» Land plants evolved from
green algae

» Dominate algae in areas that
very in salinity
» Bays, estuaries tide pools

Sea lettuce (Uiva latuca) and dead man's fingers (Codium fragile)
are common in intertidal habitats
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Domains and Kingdoms of Life
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» Earth—___ BYA s ";
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Economic Importance of Marine Algae

» Marine algae are eaten by different
cultures

» Gelatinous chemicals derived from
algae are used to stabilize various
food products

» Algin: stabilizer used in many dairy
products

» Agar:used as medium in petri dishes
» Biofuels
» Animal feeds
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Kingdom: Plantae, Phylum: Anthophyta

i

Flowering plants SRS

True leaves, stems and roots

Vascular tissue transports water
and nutrients

250,000 species of flowering
plants

Less than found in marine
environments
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Kingdom: Plantae, Phylum: Anthophyta

Salt-Marsh Plants Saltmarsh bird's beak
(Cordylanthus maritimus) is a
federal and state endangered

» Halophytes: salt tolerant plants

» Salt glands excrete excess salt species that is found in Newport
5 . Bay Estuary. Notice the salt
» Typically submerged only during crystals excreted by the plant.

high-tide
» Habitat for many fish and bird
species

Pickleweed (Salicomnia virginica) and Cordgrass (Spartina folosia)
are also common in our local estuaries
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Kingdom: Plantae, Phylum: Anthophyta

Seagrasses ———
g -
Root M

Manateegrass  Eelgrass  Paddlegrass Turtlegrass Surfgrass
(Syringodium)  (Zostera)  (Halophiia) (Thalassia) (Phyllospacix)

» Most are tropical and subtropical
» Horizontal stems called rhizomes

» Sexual reproduction through
pollination

» Asexual reproduction trough
extending rhizomes

Leal

» Eel grass and surf grass
common locally

Rhizome
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Summary of Macroalgae and Plants

Group.

Green aigae

Red agae

Flowering piants
(seagrasses,
Soltmarsh

mangroves)

Distinguishing. Photosynthetic and | Major Food | Major Cell-Wall
Features Accessory Pigments | Reserves | Components.
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Carotenaics

Edkaryotc plnts, Chiorophyia, b, staren Cetulose
muitceluiar, carctencids
battom-dweling;atemation
of dominant sporophyte and
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Ecology
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Kingdom: Plantae, Phylum: Anthophyta

Mangroves

» Salt tolerant trees and shrubs found in
tropical and subtropical shores

» Pneumatophores: specialized root
structures that facilitate root respiration

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

Pneumatophores
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Check Your Understanding

Which of the following is the correct taxonomic order?

a. Phylum — Class — Genus — Order — Species
b. Domain — Phylum — Kingdom — Class — Family
c. Domain — Kingdom — Phylum — Class — Order
d. Kingdom — Domain — Phylum — Order — Class
e. Phylum — Class — Order — Family — Species
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Check Your Understanding

True or False: Planktonic organisms go with the flow, literally

True or False: Flowering plants are responsible for most of the
primary production in marine environments

True or False: Kelp are protists not plants
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Check Your Understanding

What are dead zones? Describe how dead zones are formed?
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Check Your Understanding

Which of the following have a calcium carbonate test?

a. Radiolarians

b. Foraminiferans
c. Diatoms

d. Dinoflagellates

e.Two of the above have calcium
carbonate tests
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Nanoarchasotes.
Methanogens
CoMMON- Thermophiles
ANCESTOR -
ANcESTOR Proteobacteria
(Mitochondria)*
Chiamydias.
Spirochetes
Gram-positive

bacteria
Cyanobacteria

(Chioroplasts)*
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Taxonomy

Taxonomy: the science of naming and
classifying organisms

» Carl Linnaeus (1707 — 1778)
» Swedish botanist, zoologist, and physician

» Father of taxonomy (classifying organisms)

» Binomial nomenclature: species are
identified by two names (Genus species)

Ex. Homo sapiens
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