Chapter 7

Marine Animals Without a Backbone




Echinoderms

 Characteristics of
Phylum:
« Name means "Spiny Skin"
* Endoskeleton

» Skeleton on inside of body
» Covered by tissue

 All 7000 species exclusively
marine P

endoskeletal «
plates




Echinoderms

e Characteristics of Phylum:

» Water vascular system with tube feet important
In_feeding and locomotion

 Skin gills for respiration.
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Echinoderms

Anterior

quadrant 2 quadrant 1

e Characteristics of
Phylum:
e Radial symmetry in
adults

- larvae are bilaterally
symmetrical

quadrant 3 _ quadrant 4
" 3 Posterior



Echinoderms

e Characteristics of
Phylum: Radial

e Nervous system is nerve
decentralized (no brain)
this allows any portion ~ Nerve
of the body to lead ring

e Can regenerate lost
body parts
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Types of Echinoderms

e Sea stars-
—Move with tube feet

—Have a central disc in center
of body surrounded by five
arms (or multiples of 5
arms)

— some species have 50
arms)




Types of Echinoderms

e Sea stars-
—Internal organs extend through the entire body,
Including the arms
—Calcium carbonate plates are loosely embedded
In spiny skin making them slightly flexible
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Types of Echinoderms

e Sea stars-

—Carnivores that normally
consume shellfish and coral i

—Play an important role is
controlling shellfish
populations

—Keystone species in many
ecosystems




What Is a keystone species”?

» a species on which other species in an ecosystem
largely depend where_removing them would change
the ecosystem drastically.

Pisaster ochraceus
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Types of Echinoderms

e Brittle stars

—Like sea stars, they have a
central disc surrounded by
arms

—Five arms seen In brittle
stars are thin and covered
IN nuMerous spines




Types of Echinoderms

e Brittle stars

—Internal organs are
restricted to the central 7
disc it “: 5

perivisceral
poelom i Wié

: gonad
mauth

—The tube feet present in
brittle stars are without
suckers and used for
feeding on_detritus and
small animals

perivisceral
coelom dorsal

moveable

longitudinal
muscle

latera
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Types of Echinoderms

e Sea Urchins, Sea
Biscuits, Sand Dollars

—Elongated, movable
spines much longer than
those sea in other groups

—Rigid plates are fused into
a solid structure called a
“tESt"

Test



Types of Echinoderms

eSea Urchins, Sea Biscuits, Sand Dollars
—Move with tube feet

—Mouth on the bottom, anus on top of body
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Sea Biscuit Sand Dollar



Types of Echinoderms

«Sea Urchins, Sea Bisculits,
Sand Dollars [ ol
—Biting mouth for grazing—
Aristotle's lantern is the feeding

structure of muscles and
mouthpieces

—Feed on detritus, encrusting
organisms, algae or anything
else they can scrape off
surfaces

Peristomal
Membrane
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Types of Echinoderms

e Crinoids

—600 species are
typically found in deep
water

—Represented by feather
stars and sea lilies




Types of Echinoderms

e Crinoids
—Sea lilies live attached while feather stars are mobile
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Sea Lily Feather Star



Types of Echinoderms

e Crinoids

—These organisms have 5
or more arms that
branch out for
suspension feeding

—Some use a mucous net
to aid in food capture




Types of Echinoderms

eSea cucumbers

—Five rows of two feet are
restricted to one side,
where the animal lies

—The plates found in the sea
cucumbers are loosely
embedded in the thick skin

—They are deposit feeders
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Types of Echinoderms

eSea cucumbers

—Sea cucumbers have a interesting predator escape
plan called evisceration,
—where they expel the internal organs;
—It Is assumed this allows escape for the sea cucumber.
—https://www.youtube.com/watch?v=aCxKFc3XtJs

—Since all echinoderms have regenerative capabillities,
these internal organs will grow back.




Invertebrate Chordates

Fish

* The Phylum Chordata
IS a phylum that
contains

* two invertebrate groups, |
tunicates and lancelets, |

 as well as many other,
more familiar animals
such as fish,
amphibians, reptiles,
birds and mammals.

Tunicates



Invertebrate Chordates

 Chordates have
several features that
are seen at least
during some portion of
the life.

e Lancelets are the only
chordates that possess
all the features as
adults.

Lancelet



Invertebrate Chordates

e Characteristics of Chordates:
* Notochord - nerve cord support
e Tubular nerve cord

e Muscular pharynx

« Gill slits S

e Post-Anal Tall
* VVentral heart

Atriopore

Segmented muscle

Anus

Atrium

Tentacles

(A L ]—Head

e

Notochord
Dorsal hollow

nerve cord

Digestive tract

Post-anal tail



Types of Invertebrate Chordates

orallbuccal siphon

eTunicates:
—All 3000 known species AR
are marlne tentacles (filter)

neural gland

ganglion (brain)

atrial siphon

—Commonly called “sea shdnsiye
squirts”
— they filter feed via an il dorsal
Incurrent siphon and pharynx
“squirt” water out an
excurrent siphon after the N e ) M

water has been filtered

Anatomy of a Sea Squirt
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Cliona intestinalis, fouling species worldwide,
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Tunicates

—Larvae has chordate
characteristics that are
not seen Iin adults- only
pharynx remains

—Called tunicates
because of thick outer
covering called a tunic
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Tunicates

—Larvae are free swimming after fertilization occurs In
open water- mass reproduction

—Adults normally live attached to boats, docks, reefs,
or other hard substrate

On boat propeller

Notochord &
Dorsal Nerve Cord

£ I af M 2008 (). France)






Types of Invertebrate Chordates

eLancelets
—23 species
—Very small, only up to 3 inches long
—Laterally compressed and elongated
—Live In shallow marine waters as filter feeders




Types of Invertebrate Chordates

e _anceletes
—Body shows segmented muscle tissue
—Notochord attached to the muscles
—Gills are used to filter food, not in respiration

—Possess all chordate features as an adult
— Only lack backbone that separates them from vertebrates

Tentacles

Pharyngeal slits
Atrium

Notochord )
Intestine

Dorsal, hollow \ \ Atriopore

nerve cord
Segmental
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Notochord Dorsal nerve cord

Oral tentacles Gill slits in Intestine Anus
pharynx



Ta.ble 7.1 me of the Most Important Characteristics of the Major Animal Phyla
P | Y

Characteristics of Major Animal Phyla
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Distinguishi G 1 ignifs in the Levelof " B ) o i ¥ Circulatory
Phylum P Groups Features Habitat Marine Yy ¥ Body Cavity Tract System
Porifera Spanges Collar cells Benthic Filter fenders
[sponges] f fchoanocytes) Cellular Asymmetrical No None Hone Body surface MNone
et
Cridaria Jaliyfiches, Nematocysts Benthic pelagic | Predators, passive suspansic
e sea feeders; corals are impartan Thsue il No None Incomplete Body surface None
corals reef builders
Ctenophora Camb jeliles ;% ) Clliary combs, Mostly pelagic Predators
(comb jellies) & ~ colloblasts Thssug Radial No None Incomplate Bady surface None
I[ﬂr&l\!\':wmsl fluskes, < Fiafesad body :.‘::‘l)!s;:“:;‘:': PIRARLE . a0y PAIASAiG Bilateral Mo Mone Incomplate Body surface None
8 e - absent
TapEWorms = ar
Rl L I Mostly benthi Predato z 2
E:_ebrg:::ea " bbon werms A Long proboscls y i = Bilateral Mo Praboscis cavity Complete Bady surface Closed
1. Body round in Maostly benthic, Many parasitic, deposit
des) ] €ross section many parasitic feeders Bilateral No Psaudacoakam Complete Bady surface None
Annelida Polychaetes, Segmentation Mastly benthic Predators, deposit feeders, c
2 : ; . omplate Gills or Closed
[segmented worms) :Lgccr:f;mm passive suspension feedlers Bilateral Yes nral:p‘éum bincly surface
Sipunculs Peanut worms_—— Long, retractable Benthic Fredatars
[peaniut worms) pon = 2] anterior end Bilageral Mo Bady surface None
Echiura Echiurans Naon-retractable Benthic Pradators
[echiuransy ¢ proboscis Bilazeral No Body surface Closed
Mallusca Snails, clams, il Foot, mantle, radula Benthic pelagic | Predators, grazers, filter - 5
[maoltuscs) oysters ocopuses, m {absent insome groups) faeders, some parasitic Bilateral Mo Gills ?I::dm
chitons 2 e
Arthropoda Crustaceans (crabs, e Exaskeleton, Benthic. pelagic, | Predators; grazers, filver Gills {in Open
[arthrapeds] shrimps), jointed [eqs SOME parasitic feeders, some parasitic Organ Bilateral Yes many
nsects = J sysiem crustaceans)
Ectoprocta Bryazoans .f Lophaphore, Beanthic Filter feeders
[bryozoans) 1 colonial Bllateral No Coelom Bady surface Nane
Phoronida Phoronids i Lophophore, Benthic Filter feaders
[phoranids) w wiar-lke body Bilateral No Complete Bady sorface Closed
- =
Brachiopoda Lamp shells Lophophars, Benthic Benthic .
{lamp shells) m/ - clam-ike shells Bilateral No Bady surface Open
Chaetagnatha Arrowe worms =) Transparent body Mostly pelagic Mastly pelagic
(arrow worms) ﬂ with fins Bilazeral No Bady surface None
Echinodermata Sea stars, brrittle stars, ", Tube faet, five-way Mostly benthic | Predators, depesit feeders,
{mchingderms) s urching, radial symmetry, water passive suspension feeders ga::al :Tldlun’ie} Mo Body surface Kone
sea cucumbers e wascular systerm ot st
m‘l‘:hh:'fd:““e o Hovm s x‘:’}m‘:ﬁl < a3ty banthic 8| |{RaAckTReder Bilateral Reduced Bady surface Part clrsed,
part open
Chordata Tunicates, -~ Daorsal, holiow nerve Benthic, pelagic | Predators, grazers,
{choratest :ﬂ"ﬁ:‘:&:ﬁm it ] 1S ;::EE:'I‘;H“‘ filtq: feesiers Bilateral Reduced Gills, ungs Clasad
mammals)




