
Chapter 5

Microbial Heterotrophs and 
Invertebrates



Fig. 5.1 the 3 phyla from the kingdom Protista 
and 25 phyla from the kingdom Animalia 

described in this chapter.  Yikes!!!



For Pete’s 



Sake!!!



Animal Beginnings: The Protozoans
Protists are eukaryotic organisms that are not 
fungi, plants, or animals

No single trait is unique to protists – the “catch-
all” kingdom!

Kingdom Protista
Phylum Sarcomastigophora
Phylum Ciliophora
Phylum Labyrinthomorpha



Phylum 
Sarcomastigophora – 
flagella or psuedopodia



Animal Beginnings: The Protozoans

a b

Foraminiferans
Phylum  
Sarcomastigophora

Coccolithophores & forams!

Calcium carbonate



Animal Beginnings: The Protozoans

Phylum  
Sarcomastigophora

© Phototake/Alamy Images 

Radiolarians
Silica!

http://www.youtube.com/watch?
v=75blCq1VlOk&feature=related

http://www.youtube.com/watch?v=75blCq1VlOk&feature=related


Animal Beginnings: The Protozoans

Fig. 5.5 A marine tintinnid with a 
crown of cilia at one end.

Phylum  
Ciliophora – 

cilia!!!

http://www.youtube.com/watch?
v=YHb2JaujIPo&feature=&p=1B3924924
890715C&index=0&playnext=1

tintinnid

http://www.youtube.com/watch?v=YHb2JaujIPo&feature=&p=1B3924924890715C&index=0&playnext=1


Ectoplasmic net – a network of slime

Phylum Labyrinthomorpha

Infects abalone!



Marine Fungi
Kingdom Fungi

 heterotrophic organisms
 digest externally (extracellular digestion) through 

hyphae (mycelium)
  cell wall of chitin
  Mostly saprobes (decomposers)
 Lichens, mycorrhizas, mycophycobioses

Ascocarps within sand grains



What Are Animals (Kingdom Animalia)?
Animals:

1. are multicellular (unlike most Protists)
2. have eukaryotic cells without cell walls

– distinguishes them from bacteria, fungi, algae and plants

1. Are heterotrophic
2. can actively move at some point in their lives



Kingdom Animalia: Phylum Porifera
The Sponges

Simple
Asymmetric
Sessile
Choanocytes (collar cells), ostium, oscula

http://www.youtube.com/watch?v=KOFFzXNYJG0

http://www.youtube.com/watch?v=KOFFzXNYJG0


Fig. 8-4, p. 196



Fig. 8-4, p. 196



Fig. 8-4, p. 196



Fig. 8-A, p. 197



Phylum Placozoa



Let’s talk about Symmetry
 Some organisms have no symmetry, some have 

radial, some have bilateral
• Cnidarians, Ctenophores, Echinoderms (adult) have 

radial
• Sponges & Placozoans have no symmetry
• Everything else – bilateral symmetry



Phylum Cnidaria – stinging cells
 Include:  

• Jellyfishes
• Sea anemones
• Corals 3 taxonomic classes!!!
• Hydroids

 Have:  
• Stinging cells (cnidocytes) containing nematocysts
• 2 body forms – some have one, many have both!

– Polyp
– Medusa – the jelly!

• mesoglea

http://www.youtube.com/watch?v=6zJiBc_N1Zk&feature=related

http://www.youtube.com/watch?v=6zJiBc_N1Zk&feature=related


Class
Anthozoa

Anemones
Corals – all 

polyp!



Look at the cuteness!!!  Young anemones on the mommy!!!



Coral polyps with extended tentacles for feeding

http://www.youtube.com/watch?v
=TTujZy2adwQ&feature=related

http://www.youtube.com/watch?v=TTujZy2adwQ&feature=related
http://www.youtube.com/watch?v=TTujZy2adwQ&feature=related
http://www.youtube.com/watch?v=TTujZy2adwQ&feature=related


Fig. 5.13 Cnidarian polyp, with batteries of cnidocytes visible as beadlike structures on 
tentacles.

© Annetje/ShutterStock, Inc.



Class

Hydrozoa
A mix of 
polyp and 
medusa!!!
Mostly 
colonial  

http://
www.youtube.com/watch?v
=yqXkaZwiu6s&feature=related

http://www.youtube.com/watch?v=yqXkaZwiu6s&feature=related
http://www.youtube.com/watch?v=yqXkaZwiu6s&feature=related
http://www.youtube.com/watch?v=yqXkaZwiu6s&feature=related


Fig. 8-8, p. 200

Tubularia, a colonial hydrozoan – different zooids have different fxns!



Fig. 8-9, p. 200Gonionemus – it’s a crawler!!!



Fig. 8-10, p. 201

Milleporina – the fire coral, not really a coral, but a hydrozoan w/a 
calcareous skeleton



Class Scyphozoa
The jellyfish!
Medusa dominant!!!
Planktonic!



Chironex, a box jellyfish

http://www.youtube.com/watch?
v=uIf0kRpkQ_0&feature=related

http://www.youtube.com/watch?v=uIf0kRpkQ_0&feature=related


Fig. 5.12 Southern California’s purple-striped jellyfish, Chrysaora colorata, reaches one 
meter in diameter.

© Ferenc Cegledi/ ShutterStock, Inc.



UPSIDE-DOWN JELLYFISH. The 
upside-down jellyfish (Cassiopeia) 



Phylum
Ctenophora

Have:  
•Radial 
symmetry
•Ctenes – 
motion
•Sticky cells 
(colloblasts), 
not stinging

http://www.youtube.com/watch?
v=c1SupCtMtH4

http://www.youtube.com/watch?v=c1SupCtMtH4


Bilateral Symmetry!!!
Marine Acoelomates and 

Pseudocoelomates Bilateral EXCEPT 
Echinoderms

 Acoelomates lack 
an internal body 
cavity

 Pseudocoelomates 
have a poorly 
developed one!



Marine Acoelomates and 
Pseudocoelomates

Phylum Platyhelminthes
Phylum Gnathostomulida
Phylum Nemertea
Phylum Gastrotricha
Phylum Kinorhyncha
Phylum Nematoda
Phylum Entoprocta

Phylum Platyhelminthes - flatworms

http://www.youtube.com/watch?
v=ET1v9-65Jwk

Small, found in sand and mud

http://www.youtube.com/watch?v=ET1v9-65Jwk


Phylum Gnathostomulida 
– Jaw worms



Phylum
Nemertea – ribbon worms

proboscis



http://www.youtube.com/watch?
v=SnkHY1CvfEA

http://www.youtube.com/watch?v=SnkHY1CvfEA


Phylum
Gastrotricha

Phylum 
Kinorhyncha

Phylum 
Entoprocta (inner anus)



Most numerous animals on earth!



Fig. 9-29, p. 239

http://www.youtube.com/watch?
v=ALqshhGLdE4

http://www.youtube.com/watch?v=ALqshhGLdE4


Marine Coelomates
 Higher animals possess:

• a true coelom
• are separated into two fundamentally different 

lineages:
– the protostomes:  first opening is mouth  
– the deuterostomes:  first opening is anus



The Lophophorate phyla
 Ectoprocta (Bryozoa)
 Phoronida
 Brachiopoda, 

• all possess a crown of ciliated feeding tentacles (lophophore).

http://www.youtube.c
om/watch?
v=P_gxxYWvhFw

http://www.youtube.com/watch?v=P_gxxYWvhFw


Bugula

http://www.youtube.com/watch?v
=4MI8kBLcRco

Membranipora

Entoprocts (bryozoans)

http://www.youtube.com/watch?v=4MI8kBLcRco
http://www.youtube.com/watch?v=4MI8kBLcRco
http://www.youtube.com/watch?v=4MI8kBLcRco
http://www.youtube.com/watch?v=4MI8kBLcRco


Phylum Mollusca
 Include:  

• Snails
• Clams, mussels, oysters, scallops
• Octopus, squid
• Chitons
• Scaphopods

 Have (mostly):  
• Shells
• Foot
• Larvae – as do most of these animals (what are larva?)
• Mantle
• Radula

http://www.youtube.com/watch?
v=Tskd6mvzomc&feature=related

http://www.youtube.com/watch?v=Tskd6mvzomc&feature=related


Class 
Amphineura
Chitons
8 plates
http://www.youtube.com/watch?v
=okq5Tt6d5Zg&feature=related

http://www.youtube.com/watch?v=okq5Tt6d5Zg&feature=related
http://www.youtube.com/watch?v=okq5Tt6d5Zg&feature=related
http://www.youtube.com/watch?v=okq5Tt6d5Zg&feature=related


Class Scaphopoda – 
tusk shells



Class Gastropoda – 
snails & slugs



The one below can kill a person! 6 
species of cone snails can kill humans!

http://www.youtube.com/watch?v
=tWwebIIAQR4&feature=
PlayList&p
=FAC85375EC5A997F&playnext=1&playnext_from=
PL&index=1

http://www.youtube.com/watch?
v=nHVoV0MVwSc&feature=fvw

http://
www.youtube.com/watch?v
=iSsciYySSK8&feature=related

http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=tWwebIIAQR4&feature=PlayList&p=FAC85375EC5A997F&playnext=1&playnext_from=PL&index=1
http://www.youtube.com/watch?v=iSsciYySSK8&feature=related
http://www.youtube.com/watch?v=iSsciYySSK8&feature=related
http://www.youtube.com/watch?v=iSsciYySSK8&feature=related
http://www.youtube.com/watch?v=nHVoV0MVwSc&feature=fvw


Fig. 9-9, p. 226

Many gastropods lay their eggs in protective cases such 
as this one of the whelk (Busycon contrarium). 

http://www.youtube.com/watch?
v=HyFBwmmnc4Q

http://www.youtube.com/watch?v=HyFBwmmnc4Q


Fig. 9-9, p. 226

Veliger larva!

http://www.youtube.com/watch?
v=YKtJNZGkVkE

http://www.youtube.com/watch?v=YKtJNZGkVkE


Class 
Bivalvia
2 halves
(valves)
of shell

Clams
Oysters
Mussels
Scallops

Filter feeders!!!



Fig. 5.25 Lateral view (left) of the intact gill of a ribbed mussel, Geukensia 
demissa, and a micrograph of the gill edge with cilia (right).

http://www.youtube.com/watch?v=_2iXHBuSIJY

http://www.youtube.com/watch?v=_2iXHBuSIJY
http://www.youtube.com/watch?v=_2iXHBuSIJY
http://www.youtube.com/watch?v=_2iXHBuSIJY


Class
Cephalopoda

http://www.youtube.com/watch?
v=QMFqV4SJLWg

http://www.youtube.com/watch?v=QMFqV4SJLWg


Fig. 9-15, p. 230

The cuttlefish resembles a squid 
and has a small internal shell



Fig. 9-18, p. 232

The blue-ring octopus, Hapalochlaena maculosa, from Australia, uses 
color to advertise its toxicity. By changing its background color from 
dark to light, the bright blue rings on its body become more evident. 



Fig. 9-18, p. 232

The octopus Thaumoctopus mimicus protects itself and sneaks up on 
prey by changing its body shape to resemble other animals. Notice how 
the arms of this specimen mimic venomous sea snakes.



Fig. 9-16, p. 231

http://www.youtube.com/watch?
v=1QYn7WwESAc

http://www.youtube.com/watch?
v=1rDsK9qxxAk&feature=related

http://www.youtube.com/watch?v=1QYn7WwESAc
http://www.youtube.com/watch?v=1rDsK9qxxAk&feature=related


Wormlike Protostomes

Phylum Priapulida
Phylum Pogonophora
Phylum Echiurida
Phylum Sipunculida – peanut worms
Phylum Annelida – segmented worms

http://www.youtube.com/watch?
v=TpstvNlbneQ&feature=related

http://www.youtube.com/watch?v=TpstvNlbneQ&feature=related


Wormlike Protostomes

Fig. 5.28 The fat 
innkeeper, Urechis, in its 

burrow.

Pogonophora



Phylum Annelida – Segmented Worms

© Frank & Joyce Burek/age fotostock





Phylum Arthropoda – jointed appendages
 Include:  

• Horseshoe crabs
• Sea spiders
• Crabs, lobsters, shrimp, copepods, krill, beach hoppers 

barnacles

 Have (mostly):  
• Chitinous exoskeleton
• molting
• Jointed appendages
• Segmented body

 Phylum Arthropoda = 75% of identified species
 Large part of the zooplankton



Class Merostomata – horseshoe crabs
Phylum Arthropoda

Fig. 5.31 Two horseshoe crabs, Limulus, emerge from the sea to 
mate on the sand.

© Steffen Foerster Photography/ShutterStock, Inc.

http://www.youtube.com/watch?
v=MrrYtOc6Y0c&feature=related

http://www.youtube.com/watch?v=MrrYtOc6Y0c&feature=related


Phylum Arthropoda
Class Pycnogonida – sea spiders



Phylum Arthropoda
Class Crustacea

Fig. 5.33 A variety of marine crustaceans: (a) mysid, (b) cladoceran, (c) euphausiid, 
(d) copepod, (e) amphipod, (f) crab, and (g) barnacle.



Fig. 9-34, p. 243

The Japanese spider crab, Macrocheira kaempferi, from the northern 
Pacific, is the largest living arthropod



Fig. 9-36, p. 244

http://www.youtube.com/watch?
v=Hkv_30niM_A

http://www.youtube.com/watch?v=Hkv_30niM_A


http://www.youtube.com/watch?
v=WjX4L7Lxlvg&feature=related

http://www.youtube.com/watch?v=WjX4L7Lxlvg&feature=related


Fig. 9-38, p. 245



Shell plate
develops

5

Cirripeds

Shell plate

Adult barnacle1

Shell plate

Nauplius larva2

Antennae
Eye

Appendages

Cyprid larva3

Carapace

Appendages

Antennae

Attached cyprid4

Carapace

Cirripeds

Stalk

Cirripeds

Stepped Art
Fig. 9-40, p. 247

http://www.youtube.com/watch?
v=25F7xMVNt-w

http://www.youtube.com/watch?v=25F7xMVNt-w


Fig. 9-39, p. 245

http://www.youtube.com/watch
?
v=Ggk2O7p4vWQ&feature=rel
ated

http://www.youtube.com/
watch?
v=ZTcWGGTKKNE&featu
re=relatedCrab larvae!

http://www.youtube.com/watch?v=Ggk2O7p4vWQ&feature=related
http://www.youtube.com/watch?v=ZTcWGGTKKNE&feature=related


Deuterostomes

Phylum Chaetognatha
Phylum Echinodermata
Phylum Hemichordata
Phylum Chordata



Phylum Chaetognatha 
Arrow Worms



Phylum Hemichordata
Acorn worms



Phylum Echinodermata – back to radial 
symmetry???

 Include:  
• Sea stars
• Sea urchins, sand dollars
• Sea cucumbers
• Brittle stars, basket stars
• Feather stars, sea lilies
• Sea daisies

 Have (mostly):  
• Bilateral larvae/radial adults
• Endoskeleton with spines (spiny skin!)
• Water-vascular system
• Tube feet
• Regeneration



Phylum Echinodermata
Class Echinoidea



http://www.youtube.com/watch?
v=PakhDt8W4I4&feature=related

http://www.youtube.com/watch?v=PakhDt8W4I4&feature=related


Fig. 9-45, p. 251

heart urchins are adapted to 
burrowing and have much smaller 
spines than sea urchins.

http://www.youtube.com/watch?
v=gLK71-vsi2E&feature=related

Sand dollar video – 25 
minutes of footage

http://www.youtube.com/watch?v=gLK71-vsi2E&feature=related


Phylum Echinodermata
Class Asteroidea

© Dan Bannister/ShutterStock, Inc.



http://www.youtube.com/watch?v=0NHdT7dg2dM

http://www.youtube.com/watch?v=0NHdT7dg2dM


Phylum Echinodermata
Class Crinoidea

http://www.youtube.com/watch?
v=vzWE6c5sTGQ&feature=related

http://www.youtube.com/watch?v=vzWE6c5sTGQ&feature=related


Phylum Echinodermata
Class Holothuroidea

http://www.youtube.com/watch?
v=aCxKFc3XtJs

http://www.youtube.com/watch?v=aCxKFc3XtJs




Phylum Echinodermata
Class Ophiuroidea



A basket star Gorgonocephalus arcticus from Friday Harbor, 
Washington. Basket stars use their highly branched
rays to capture plankton.



Phylum Echinodermata
Class Concentricycloidea



Phylum Chordata
 All chordates possess (at some point in their life):

• a dorsal hollow nerve cord
• a cartilaginous notochord
• pharyngeal gill slits
• a postanal tail

 Invertebrate chordates – 2 subphyla
• Urochordata – the tunicates

– Sea squirts, salps, larvaceans
• Cephalochordata – the lancelets
• Subphylum Vertebrata – coming next chapter!!!



Phylum Chordata
Subphylum Urochordata
tunicates or sea squirts



Salps

Larvaceans
http://www.youtube.com/watch?
v=-Jooz4gz264

http://video.google.com
/videoplay?docid=-
6131803023048807387
#docid=159364601902
5193466

http://www.youtube.com/watch?v=-Jooz4gz264
http://video.google.com/videoplay?docid=-6131803023048807387


                                                                                                                                              



Phylum Chordata
Subphylum Cephalochordata
Only chordate to keep all 
chordate characteristics 
throughout life!!!



Subphylum Vertebrata
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