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variation in a complicated life cycle
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= Major event #1: evolution of epithelia

APEX . -
Microvillus Microvilli
Golgi body Terminal

web

Endoplasmic
reticulum

Belt (adhering) junction
Nucleus

‘Mitochondrion

A SRR

| tat I
BASE Basal lamina Septate (sealing)

junction

Channel

Gap junction

Cell membrane 4% TR

Basal lamina




= Major event #2: evolution of a body axis

axis of radial symmetry

direction

tentacle

aboral
side
(umbrellar)

oral side
(subumbrellar)




“ Alternation of generations” /

sperm

<+— C¢RB
planula i '

larva

'/ Diploblastic construction

mesoglea

gastrodermis

= e

gastrovascular “medusa”
cavity (GVC) typically: pelagic
sexual

asexual reproduction

“polyp”

typically: benthic
asexual



cnidocyte nematocyst types

Nematocyst /

Prey integument Base of tube

nematocyst firing

Operculum

Everted shaft

o

Stylets (on perculum

invaginated
base of tube) Coiled tube
Nematocyst

capsule

Mitochondrion

Nematocyst
capsule

Nucleus of
cnidocyte

Before discharge. After discharge.



Ph. Cnidaria

Cl. Hydrozoa

 colonial hydroids
e smaller jellyfish
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T, Radial canal
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Tentacle

typical” life cycle
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Cl. Hydrozoa: anatomy and

Tentacle

Solid gastrodermal
(cellular) core i
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Hydrotheca

material: chitin
Gastrozooid

Medusa bud

Repraductive
polyp (gonozooid)

~—

Gastrodermis
Epidermis

Budding

Obelia,
thecate” hydroid



Polymorphism and zooid specialization in hydroid colonies

medusoids

polymorphic (Gonothyrea sp.) monomorphic (Tubularia larynx)
separate gastrozooid and gonozooid medusoids on single zooid type



Cl. Hydrozoa: some life cycle alternatives

Are medusa and polyp...
* present or absent?
» sexual or asexual?
 pelagic or benthic?

Is the species...
« if polyp, solitary or colonial?
« if colonial, polymorphic or monomorphic?

Attached “medusa”
(medusoid)

Planula

Tubularia,
“athecate” hydroid Aglaura, O. Trachylina



Ph. Cnidaria

Cl. Hydrozoa

* siphonophores

e chondrophores



Cl. Hydrozoa: polymorphic pelagic colonies

water surface

pneumatophore gastrozooid gonozooid

captured fish
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Ph. Cnidaria

Subcl. Hexacorallia
(= Subcl. Zoantharia)

Cl. Anthozoa

e Séa anemones
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Cl. Anthozoa: MouthSiphonoglyph w-section A Retractor muscle

({ Sphinf:ter
anatomy W i . ., _Incomplete
% 7 <, mesentery
S\
=X
| = = = Complete
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Op_enings (ostia) 5_““ Muscle bands
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Cl. Anthozoa

sea anemones
e scleractinian corals

Ph. Cnidaria

Subcl. Hexacorallia
(= Zoantharia)




" * 1° productivity drives 2° production (foocrl)t' =
% * physical structure provides habitat g =%




Q: Why are tropical coral reef waters so clear?




Septal filament

Body wall over
sclerosepta

Body wall

e

i \““ Body wall

FIGURE 4-59 Distribution of coral reefs today (heavy shading).
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Coral bleaching

® .0 superoxide hydroxide
(symbiont) radicals peroxides radicals
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Ph. Cnidaria

Subcl.

Octacorallia
(= Alcyonaria)

Cl. Anthozoa

 Sea pens, gorgonians etc.

soft corals




Ph. Cnidaria

Aurelia Cassiopeia

Cl. Scyphozoa

e large jellyfish
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Pigment-spol

Cl. Scyphozoa: anatomy Rhopalium ocellus
Umbrellar E’Aﬁﬁnfhymc Pigment - 1
epidermis cup
ocellus .. statolith
(CaCO3)
Statocyst

Fxumbrellar
surface

Marginal sensory
complex

Subulmbrt*llar
epidermis

Subumbrellar
suriace ;
Mesenchyme F

Rhopalium




Cl. Scyphozoa

asexual reproduction: transverse division of entire polyp

scyphistoma strobilation ephyrae
(polyp phase) (transverse division) (young medusae)



Fertilized
Adult medusa egg“ Scyphozoa
O =g Pelagia

[ am

Scyphozoan/Cubozoan life cycle
variation
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metamorphosing
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-~ B Scyphistoma
e T Toamomeees == T T 1 (larval polyp)

Free-swimming
small medusa

Scyphozoa
O. Stauromedusae

Aduit medusa

Cubozoan

algae life cycle



Ph. Cnidaria

Cl. Scyphozoa

e stauromedusae




Cl. Cubozoa

Sea wasps

Ph. Cnidaria

MARINE STINGERS
ARE PRESENT
IN THESE WATERS
DURING THE
SUMMER, MONTHS




P h . Cten O p h O ra R | Pleurobrachia sp.

Cl. Tentaculata

ctenes

ctenes

Deiopea kaloktenota . %

Cl. Nuda Ctene
' . rows

S 1, ‘Beroe sp.




Ph. Ctenophora

generalized body plan

opening of
tentacle
sheath

‘\‘Wa
[ ﬁ'

w

tentacle ?% \
WA

base of
tentacle

Biradial symmetry shown in a dia-

m‘ i gastovasoules grammatic cross-section of Pleuro-

G A - | e canal brachia. The dotted vertical line is the
" v 4 M pharyngeal plane, in which pharynx
W A\ N g and mouth are elongated. The dotted

horizontal line is the renracular plane.
pharynx mouth Pharyngeal halves are not equivalent
(seen through jelly) to tentacular halves.
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Feeding

Cl. Tentaculata

SECONDARY TEMT)
Pleurobrachia

Colloblasts



Zip-loc® lips!
ciliary teeth!

Compound-

Beroidae)

ing

Cl. Nuda (O

Feed




Giant antarctic ctenophore :

Beroe cucumis
e Sl
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v
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.




Unusual tentaculates

Coeloplana sp.

Cestus sp.
.;-;-ﬂ_"' '

branches

L tenes - -
-

-~

Mouth /




Jelly plankton:
homology or
homoplasy of habitat,

transparency and N
feeding mode? q,l‘\

Life cycle Alternating generations Typical
Swimming mechanism “Muscular” contractions Ciliary (8 ctene rows)
Symmetry Radial Biradial
“Muscle” Epithelial True fibers?
Food capture (cell) Cnidocyte Colloblast

(structure) Nematocyst Colloblast

(control) Independent effectors Nervous control e
Larval development Planula (indirect) Cydippid (direct) . 'E*
Cleavage Indeterminate Determinate “:,&_,.



