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Invertebrates
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The Chordates
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Chordate Features

Presence of a notochord

Dorsal hollow nerve cord

Pharyngea slits (originally for feeding, later modified)

Post-anal tail

Embryos and Evolutionary History
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Invertebrate Chordates

Tunicates

® Pelagic or benthic
® Often colonial

® Suspension feeders

Lancelets

® Small fish-like
® Suspension feeder

® Can swim, but usually
stays partly buried

Amphioxus



The Major Fish Groups

® |awless fishes (Agnatha)
® Cartilaginous fishes (Chondrichthyes)

® Bony fishes (Osteichthyes)



Jawless Fishes |, .,

® No jaws
® No appendages
® Cartilaginous

® Parasites or
Scavengers




Cartilaginous Fishes
(Chondrichthyes)

® Sharks Skates and Rays

® Skeleton of cartilage
® Have jaws

Carnivores or Planktivores




Chondrichthyes: Planktivores

® Planktivores (filter feeders) are largest

® Gaping mouth with small or no tgg,cb
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® Gill rakers

® Manta Ray (8 m across!)

® Whale Shark (up to |7 m lo

Gill Rakers Gill Arch



Cartilaginous Fish:

Carnivores
The Big ...and the small

Sharks Cookie-Cutter Shark

Goblin Shark with cookie-cutter shark wound



Osteichthyes

® 22,000 species
® From about | cmto 8 m

® Surface to deep = 8370 m

Smallest, lightest:
Stout Infant fish
= Most Massive:

Ocean sunfish (Mola mola)

Up to 1300 kg and 3 m tip to tip

Longest: Oarfish (3 to 10 }ri) |
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Examples of feeding strategies

Planktivores (Filter Feeders)

éﬂierrékey

Herbivores (algae)

Parrot Fish - eats coral

Tuna - eats fish



Reptiles, Birds, and Mammals
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LARGEST?

Loggerheac

Leatherback

Hawksbill
Olive Ridley

Green Sea Turtle
(Honu)

> 2 m long up to 1300 Ibs



Other Marine Reptiles

Tropical West pacific/Indian Ocean

® Crocodile - one o B T
living marine species ’ S5

® Snake - 50 species



albatross, shearwaters

gulls and terns

pelicans, cormorants,

frigate birds

penguins




Mammals

Features:

e Endotherms (warm-blooded)
e Breathe Air

e Have Hair

e Live Young

e Milk Production in Females



Marine Mammals

(Class Mammalia)

Carnivora - polar bears, sea otter, pinnipeds
Sirenians - dugongs and manatees

Cetaceans - whales and dolphins



CARNIVORA

Pinnipeds (seals and sea Ilons)

Polar Bears



Sirenians

e dugongs and manatees
e Herbivores - eat sea grasses
e Near shore inhabitants of warm tropical waters

e Only ~2300 alive today



Cetaceans

Includes the whales, dolphsndﬁprpmses

Two Sub-orders
e Mysticetes (11 living species)

— large
— baleen whales - filter feeders
— 2 blowhole openings

e (Odontocetes (about 67 species)

— smaller
— toothed whales, dolphins, and porpoises
— 1 blowhole opening



Mysticetes Odontocetes
(baleen whales) (toothed whales)




Mysticete Migration patterns

Bl Range Breeding Areas G ray Whale
=== Migration Routes "] Feeding Areas
B Possible Year-Round Use

e Great whales migrate:
- Polar feeding areas in the summer

- Warmer breeding areas in the winter

e Gray whales - longest migration of any mammal, can cover 200
km per day!



Humpback Whale Surface Sightings and
ands Humpback Whale Estimated Surface Density 1993 - 2003

Data Courtesy of Joseph R. Mobley, Jr. Ph.D. NOAA Permi #8110
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