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PHYLUM CNIDARIA

In this lab you will examine
representatives of three of the
four classes of Cnidaria

Class Hydrozoa:

< Live Hydra

+ Whole mount slides of Hydra

« Cross sectional slides of
Hydra

« Whole mount slides of Hydra
budding

« Whole mount slides of male
and female Hydra

« Obelia, whole mount slides of
Rydroid colony.

« Obelia, whole mount slide of
‘medusa stage

« Gonionemus, whole preserved
specimens.

« Siphonophore hydrozoans,
(Pysalia the Portugice

Class Scyphozoa:
+ Preserved specimens of the
‘moon jelly Aurelia aurita

+ Whole mount slides of the
following life history stages:

‘planula larvae, scyphistoma,
strobilia, and ephyrae

« Live specimens of Cassiopeia
(if available).

« Assorted representatives of
Scyphozoan medusa

Class Anthozoa:

« Prescrved specimens of the
filled anemone (Metridium.
senile)

« Representatives of coral
skeletons

« Seapens

Additional materials needed:

* Dissecting and compound.
microscopes

« Watch gasses

Culture dishes

« Microscope slides (plain) and
cover slips

« Depression siides.

Picase begin the lab by
revicwing the diagnostic and
major_characteristics of the
Phylum Cnidaria and the
three classes of cnidarians hat
you will cxamine in the
laboratory.

CLASS HYDROZOA

With regard to life history
variation the Hydrozoa_is the
most_diverse class within the
phylum. It is the only class to
have both freshwater and marine
representatives.  The  four
representatives that you will
cxamine in  the laboratory

represent the various lfe history
strategies exhibited by this class.

In Hydra the solitary polyp
stage dominates o the complete
exclusion of the medusa stage.
In Obelia the colonial polyp
(hydroid) stage dominates and
the medusa swage s
inconspicuous and  short-lived.
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The opposite is true in
Gonionemus where the solitary
medusa is the dominant stage
and the polyps arc small and
inconspicuous. Finally in the
Siphonophores we see @ true
colonial form with a highly
developed  division of labor
among the medusoid and polyp
individuals.

HYDRA
ECOLOGY.

Hydra e solitary
freshwater cnidarians that live in
standing water such as ponds
and the margins of lakes as well
as in quict backwaters of slow
moving streams. They comprise
part of the periphyton (attached
community  of plants  and
animals) in these habitats and
are generally found attached o
the underside of living and dead
vegetation. Hydra is a camnivore
feeding on  a variety of
microscopic _and  barely
‘macroscopic animals.

BEHAVIOR

Remove, using a dropper, a
living Hydra from the culture jar.
Place it into a depression slide.
Wait five minutes 1 allow it 10
recover from being captured and
‘examine the specimen under the
dissecting microscope.  Has it
attached itself to_ the depression
slide? If so how? Shine a light
on the hydra and record jts
reaction, what might its reaction
suggest about its ccology? What

happens if you touch the Hydra
when it is exiended? What
structures are responsible for the
observed reaction? Place a small
picce of food (ish, liver, ctc)
the water near the Hydra. What
is its reaction? - Allow the animal
to rest and when it agin
becomes fully extended touch it
gently with a clean_dissecting
pin. What i its reaction?

EXTERNAL STRUCTURES
(Figures 4.2,4.3, and 4.4)

Note how a ring of
tentacles  surrounds the _oral
surfoce. How many tentacles
does it have? How does this
compare with the live specimen
you examined, with specimens
observed by other students at
your lab table? (1) Note that the
fentacles  appear to have a
bumpy appearance.  These
bumps are actually clusters of
cnidocytes and contain stinging
cnidia, housed in nematocysts,
that are used 1o capture and
subdue prey. Are they equally
distributed  along _the  entire.
length of each tentacle? What
about the body? What might you
infer from your observations of
the  distibution  of the
nematocysts? (2) Your instructor
may demonstrate the discharge
of nematocysts using one of the
live specimens of Hydra.

The mouth is located in
the center of a raised structure
called the hypostome. What
might the function of the
hypostome be? (3) You may be
able to see the outline of the
gastrovascular cavity through
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the body wall. If not you will see
it when you examine the cross
section slide of Hydra.

CROSS SECTIONAL
ANATOMY OF HYDRA

Examine a cross section
slide through the stalk of a
Hydra. Are tentacles also present
in your slide? If yes, how can
you tell?  Note the diploblastic
condition. Both the epidermis,
“which is of ectodermal origin
and the gastrodermis, which is
of endodermal orgn, arc
casentially a single cell layer
thick.  Can you make out the
thin noncellular mesoglea that
scparates the two layers? How
does the mesoglca of the Hydra
differ from the mesohyl that you
observed in the Porifera? (5)

The  epidermis  contains

cells,  sen cells, and
interstitial cels.  How many
types can you find? (6) The
sensory cells form part of the
nerve net of the animal. The
interstitial cells will, under
appropriate_conditions,develop
into gonads. In the cpidermis
the ~ myofibrils  of  the
epitheliomuscular cells _run
paraliel (o the long wds of the
body. What will happen o the
stalk when these fibrils contract?

()

The gastrodermis contains
gandular  cells that _secrete
digestive _cnzymes _into _the
adjacent _gastrovascular _cavity.
Nutritive-muscular cells _are
common in the gastrodermis;
they possess myofibrils that run

perpendicular to the long axis of
the body. What will happen to
the stalk when these fibrls
contract? (8) In addition 1o the
contractile properties of the
nutritive-muscular cells they also
function in digestion. They are
phagoeytotic and ingest small
particles of food for final
digestion.  Thus digestion in
Hydra is a combination of both
extracellular and intracellular
processes.

REPRODUCTION

Hydra  are  somewhat
unususl in the Hydrosoa in that
they have evolutionarily lost the
medusa stage. Generally when a
medusa is present it is the
generation that undergoes sexual
reproduction and the polyp stage
undergoes asexual reproduction.
In Hydra both asexual and
sexual reproduction occurs in the
polyp.

Ascxual reproduction s
accomplished by the budding off
of new individuals that arise as
an outpocketing of the body wall.
Examine one of the slides that
demonstrates budding in Hydra.
Note that the gastrovascular
cavities of the bud and the
“parent” are continuous. As the
bud matures the base (proximal
0 the body wall of the parent) of
the bud_constricts. In so doing
the gastrovascular cavity of the
bud is isolated from that of the
parent and the bud then falls off
o Dbegin an  independent
existence.
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In sexual reproduction
some species of Hydra are
monoecious while others are
dioecious. In cither case the
gonads are transitory structures
that form from epidermal cells.
Frequently testes form in a more
oral position than do the ovaries,
which tend to form nearer the
basal disc. Examine the whole
mount slides of male and female
bydra and sec if you can
determine a_difference in the
position of the gonads i this
dioecious specics.

oBELIA.
(FIGURES 4.5, 4.9, 4.10
and 4.11)

EcoLoay

Obelia is a marine
hydrozan in which the asexual
polyp _generation _dominates.
This_generation is colonial and
cxhibits a_division of labor.
Obelia form _ sessile _colonics.
Obelia_colonies arefrequently
encountered in_tidepools and
subtidal areas attached to rocks
and other hard substrata. The
medusae are small and free
swimming.  Both stages arc
‘carivorous, feeding on prey of a
size appropriate to the individual.

COLONIAL MAKEUP AND
MORPHOLOGY

The colony forms from a
single planula larvae that. setle
onio the substrate. Initially a
series of artachment structures
anchor the larvae o the

10

substrate and then a_central
“stall” calld the stolon develops.
he stlon (coeosare) branches
and gives rise by budding to
tentaclebearing fecding polyps
called hydranths (gastrozoids)
and reproductive polyps called
gonaagia.(gonozoids), A non-
iving outer covering surrounds
al individuals that make up the
Colony.  This covering 15 calec
the porisarc when surrounding
the Comnosare, the hydrotheca
when surrounding the nyaranths
and the - gomethecn  when

similar in morphology to Hydra.
The tentacles are used for prey
capture and are armed with
cnidocytes.  The _mouth is
surrounded by a_hypostome.
The mouth of cach hydranth
leads into @ common
gastrovascular  cavity that
extends throughont all the palyps
and coenosarc that make up the
colony.  As a result, food
captured by any hydranth can be
used by the entire colony. The
cross-sectional anatomy of the
Obelia is very similar to that of
Hydra,

The gonangia possess a
central  stalk  called  the
blastostyle that gives rise by
budding to sexual medusa that
bud off and lcave the gonangium
through the gonopore at  the
distal end of each gonangium.

MEDUSA STAGE
The medusa of Obelia is

gencrally small and_ short-lived.
Medusae are free-swimming and
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dioccious although sexes appear
identical.  The medusa is
composed of a hemispherical bell
that has & number of tentacies
coming of of the edge of the oral
surface.  Like Hydra, cach
tentacle in Obelia has obvious
concentrations of _cnidocytes
along its length. The mouth,
rather than being in the center of
a slightly clevated hypostome is
located at the end of an clongate
manubrium. _Inside of the bell
sou will be able to see 4 darkly
stained  spherical _objects
separated_from each other by
approximately 90 degrees of arc.
These arc the gonads. As is
typical of hydrozoans the gonads
are of epidermal origin and
gametes are shed directly into
the water.

GONIONEMUS.
(Figure 6.11 in the
textbook)

‘rcoLoaY

Gonionemus is a marine
hydrozoan that has a lfe history
in which the medusa dominates
and the polyp is inconspicuous.
Gonionemus medusae are
common in marine waters
associated  with low energy
coastlines. Heavy wave action
and or strong currents would
sweep the medusae away. While
the sting of North American
species of this genus appear to
be quite mild, a species from the
western Pacific possess a toxin
powerful cnough to  require
hospitalization.

GENERAL MORPHOLOGY

The medusa of Gonionemus
is very similar i general
appearance 1o the medusa of
Obelia, although it is much
larger. The umbrella (bel) is
dome-shaped and ringed by a
cerics of tentacles along the cdge
of the oral surface. You can
again_sce concentrations of
cnidocytes along the length of the
tentacles. Examine the distal
(part furthest from the body)
portion of a tentacle. Does one of
the concentrations of cnidocytes
‘appear to be larger than the rest?
This is an adhesive pad and is
used to secure prey to the
tentacles 5o that they can be held
while in the process of ingestion.

Looking at the bell from
the aboral surface you should be
able t0 see what appears t be a
cross with the arms intersecting
in the center of the bell. These
arms are radial canals {actually
extensions of the gastrovascular
cavity).  Associated with_the
radial canals will be four gonads.
Examine the inside perimeter of
the subumbrella surface. Notice
the thin flange of tissuc
extending _iward from  the
margin of the bell. This is the
velum and is_characteristic of
the medusac of Hydrozoa but is
absent  from  Scyphozan
medusae.

Small  bumps  occur
between the tentacles on the
base of the umbrella. These are
statocysts. They are hollow and
contain tiny spheres of calcium
carbonate.  The statocysts
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function in equilibrium. How do  called a pneumatophore.  The

they do this? (9) inflated._paeumatophore has o
high _concentration of _carbon

SIPHONOPHORES ‘monoxide gas that keeps it afloat.

(Fig. 4.12) Because of the float this species

can't_sink beneath the _surface

Siphonophores arc  and drifts with the wind and
unusual hydrozoans in that both  currents.  Beneath the float
sewal medusac and asexual  hangs several specialized polyps
pOps cooccur in complex  and groups of attached medusa,
colonies. These colonies often  al of which have budded off of

have a geat degee of the pneumatophore. Tentacles of
specialization _among  the  some polyps can reach over 20m

participating individuals. The  in length. The nematocysts of
best know cxample of a  this hydroid are particularly
siphonophore is the Portuguese  large, in part accounting for their

man-of war. The obvious “belF i painfal  and  sometimes
actually a highly modified polyp  dangerous sting.

CLASS SCYPHOZOA
The Scyphozoa are the Moon jellies are relatively
“true” jellyfish. In this laboratory  large scyphazoans. The bell of
sou will examine one species, the  mature specimens may measure
‘moon jelly (Aurelia aurita) 12 t 16 inches in diameter.
Notice that the tentacies in this
BcoLoay species, while numerous, arc

short.  Examine the tentacles
Aurelia like all other Scyphooa  Under the dissecting microscope.

is exclusively marine in habital.  Compare then to the tentaces of
Aurelic has a cosmopolitan  Gonionemus. What can you infer
distribution, being found in most  form this about the feeding in
oceans and seas from north  these species? (10)
temperate regions___into. Observe the mouth and
subtropical waters. They arc  associated structures. Instead of
found both near land and in the  having a solid manubrium there
open oceans. are four oral arms that dangle
down around the mouth. Can
GENERAL MORPHOLOGY you see any sign of cidocytes on
(Fig. 4.17 and 4.18) the manubrium? (11) The mouth

leads into a short gullet (you
will not be able to see this) and

2
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then leads into a series four) of  There are four immature stages.
gastric pouches. The gasric  The frst three are polyp forms

pouches arc circular and are  and the fourth is a medusa
casily identified duc 10 the fact  Afer eggs are fertiized they
that they are associated with  hatch into  small planula larvae
horseshoe  shaped  gomads.  that settles onto the substrate.
These pouches are actualy a  The planula develops into a

part of the gastrovascular  scyphistoma, which looks much
system. A series of complex like a feeding hydranth in Obeiia
canals form most of the rest of  The scyphistoma begins o
the gastrovascular system along  produce transverse bud. At this.
with a peripheral ring camal  point the budding polyp is
‘While the majority of scyphazoan  generally referred to as a
jellies are camivores capturing  strobilia.  Once the buds
fish and large invertebrates the  separate they become immature
moon jelly is prmarly a  medusac that are calied ephyrae.
suspension feeder using mucus  The ropalium, a rather complex

1 capture it prey and cllia o (for jellyfish) ‘sensory structure

‘move it to the mouth. can “best be observed in the

ephyrae stage. There are eight of

REPRODUCTION these structures and they occur

(Fig. .13 to 4.16) at the terminus of each of the

radial projections. that originate

Aurelia are dioccious and  on the central section of the
have ‘a_complex life cycle in  umbrella

which the medusa dominates.

CLASS ANTHOZOA

The Anthosoa is a large  lack of a medusa in the lfe
and very diverse class of  history.

cridarians.  Organisms within

this group include the stony

corals, soft corals, octocorals, sea

anemones, and sea pens among

others.  Characteristics  that

unite_this seemingly disparate Metridium senile
asscmblage include a _thick (Fig. 4.20)
cellular_mesoglea, a_series of

complete and incomplete. septa EcoLoay

dividing _or  partitioning  the
gastrovascular cavity, and the

1B
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The frilled anemone (Metridium
senile) s found in temperate and
arctic waters on both coasts of
North America. They range from
the low intertidal (scldom
exposed 10 air) to depths slightly
in excess of 75 meters. They will
attach to virtually any solid non-
mobile substrate. While they are
not colonial they are often found
in dense concentrations on
appropriate substrates.

MORPHOLOGY

Meirdium possess the general
body shape of most _species
within the Anthosoa. The body is
cylindrical and fleshy. There is
fosette of tentacles surrounding
the mouth. Note however that
the tentacles are feathery in this
spocics. Based on your
observations of the tentacles how
do you think this species feeds?
(2) I many species of
anthosoans the general body
shape is not readily visible due to
the production of a. protective
covering or cup. This is
specially true in the hard corals
and the octocorals. Examine the
oral disc and note the shape of
the mouth. Notice that rather
{han being circular it is clongate
with a_smooth groove on_one
sice. This s the siphonoglyph
and is covered with cilia. This
structure functions to_circulate
water into the_gastrovascular
cavity thus providing the cavity
with oxygen wnd allowing waste
‘materials o be removed.

AnaTOMY

1"

Examine the _gastrovascular
cavity in this species. Notice how
itis extremely thick and how the
walls rather than being smooth
o composed of a series of canals
is a single large chamber that is
subdivided by a variety of septa
that cither extend all the way
from the pharynx 1o the body
wall (complets septa) o
originate on the body wall but do
Dot join with the pharynx
(incomplete septa). What do
you think is the function of the
septa? (13)

‘Notice the numerous thin
threads of tissue that are present
at the interior base of the
gastrovascular cavity. These are
acontia and are covered with
numerous stinging_cclls. _The
acontia functions t both subduc
ingested prey that may stll be
alive and to protect the animal
from attackers since they can be
extended outside of the body.

You will notice that the

are often covered with
bands of tissue that appear
rather convoluted. These are the
gonads. This specics, like most
anthozoans is dioccious and the
gametes arc shed into  the
gastrovascular cavity.

STONY CORALS

Bxamine  the  various
examples  of stony coral
“skelctons” that are_present in
the laboratory. _Notice the tiny
cups in which the actual animals.
reside.  As individuals die they
are replaced by new organisms
that settle on the old skeleton
and produce their own cup. The
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skeletons that you are examining
are almost without exception
white; yet living _corals are
seldom white. Why is this? (14)

Fxamine  the  other
representatives of ~anthozoans
that are_avallable in the lab.
These include but may not be
limited to sea pens and sea
pansies.

15
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QUESTIONS AND ANSWERS

1. Answer the questions asked in the Hydra behavior section of the.
laboratory.

2. How many tentacles does Hydra have? How do they compare in size,
shape and number to the tentacles in Gonionemus, Obelia medusac,
and Auretia? What might account for these observed differcnces?

3. How are the cnidocytes distributed over the body of Hydra? Does

their distribution suggest anything about their function? What?

4. Speculate on the function of the hypostome.

”
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5. In what way does the mesoglea of the cnidarians differ from the.
‘mesohyl of the poriferans?

6. What happens to a Hydra when the pithelial-muscular cells that run
‘parallel to the long axis of the body contract? What happens then
those cels that run perpendicular to the long axis of the body
contract?

7. What are the sensory structures found in Gonionemuss called? How do
they differ from the sensory structures found in Aurelia? What aspect
of the organism's biology might account for the differences?

8. How do Siphonophores differ from other hydrozoans?

9. How do the Anthozoa differ from all other classes of Cnidaria?
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10, Why would you not expect to see a statocyst or ropalium in an
‘Anthozoa?>

1. How does the osculum of a sponge function in comparison to the
‘mouth of @ Cnidaria? How does the spongocoel of a sponge differ
from the gastrovascular cavity of a Cnidaria?

12, How does the complexity of the gastrovascular cavity change as
‘you move from the Hydrozoa to the Scyphozoa to the Anthozoa?
Relate these changes and the functional reasons for therm to the body
plans seen in sponges.

1




