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Abstract

lack of equilibrium. Here show some cases about it.

This paper show direct relation between the shape adopted the species and his environmental where it development his life
cycle. When the environmental require specially condition, the organism must to answer to it with a morphology adaptive and
this adaptation can to be functional, morphological and reproductive too. The answers more fast and efficient like to be the
morphology and this last one carry an answer physiology too, because the organ do the function. So the whole (morphology +

function) playing a fundamental role for some species must to be development in environmental with multiples variation and
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Introduction

Phylum Cnidaria have two main morphological type like
polyp and medusae. Both of them are related with medium
where they have developed.

Meanwhile the first one have developed on the benthos
dominion, the second one developed in the open ocean like
plankton community.

e The first question one can to do is why the polyp and
medusae haven shapes like tube (polyp) and shape like
disc (medusae)?.

¢ The answer to this question must to be looking for
relation between forces such as hydrostatic pressure,
flotation, distribution of radials forces.

Results
Hydrostatic Pressure

The continuous and constant weight of water column to
do a benthos dominion to be establish, so this characteristic
(homeostasis) to get a determinate animals have a simple
morphological shape like a epithelium muscular sac, like sea
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anemone (Actiniaria), a gastrodermis skeletal calcareous
sac like Scleractinia, monopodial or sympodial colonies
(Hydrozoa) or specular skeletal colonies (Gorgonacea). [1].

So all these organisms must to be developed a strong
adhesive disc or pedal disc for not to be broke when the
movements of water is strong, especially during storm and
when there are not storm, the oceanic currents are strong
generally, so it can to broke the colonies or the individuals
organism.

This hydrostatic pressure is too much less when different
species are localized on rocks near coast, so this species only
has hydrostatic pressure when there are high tides.

This pressure has different answer such a:
¢ Polyp of Actiniaria (sea anemone).
¢ Polyp of Pennatulacea.
¢ Polyp of Hydrozoa.
¢ Polyp of Octocoralls.
¢ Polyp of Scleractinia.

Polyp of Actiniaria: This class of organisms are
building like an epithelium muscular sac with a muscular
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system strong that let to specimen two main movement corporal volume because there is a contraction of muscular
like elongation or contraction and this two movement let to system so this apparent reduction of body let to polyp that
polyp decrease hydrostatic pressure especially when polyp is weight of hydrostatic pressure do not break the corporal wall
elongated because it can do pendulum movements (Figures and the organism can to died [2].

1la & 1b). When polyp is in contraction there is a reduction of

Figure 1a: Condylactis aurantica; tentacle (t), oral disc (do).

Figure 1b: Neoparacondylactis haraldoi [3].

J

Polyp of Pennatulacea: here the condition is similar so hydrostatic pressure can not to break the corporal wall
to Actiniaria when there is an apparent reduction of body, (Figures 2a & 2b).
especially for genus Renilla. It has abody with few thicknesses
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Figure 2a: Renilla muelleri [4].

Figure 2b: Renilla tentaculata; peduncle (P) [5].

Polyp of Hydrozoa: there are many example of species
about like it adapted themselves to hydrostatic pressure.
Here it will mention two cases: 1. species without articulation
on the skeletal system and 2. Species with articulation on the
skeletal system.

The first one present an elongated body and flexible
too and this last condition let to polyp to do undulatory
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movements and this behavior let disappear the hydrostatic
pressure on one focal point of polyp.

The second one present a body with annulus (=
articulation zone) and it let to polyp to do movements and
with this characteristic, the polyp can to move to a current
water for caching food and disappear the hydrostatic
pressure too (Figures 3a & 3b).
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Figure 3a: Cordylophora neapolitana [6].

Figure 3b: Obelia longissima (hydrocaulus with annulus (the black lines like ring are annulus)) [7].

Polyp of Octocoralls: here the situation is similar to a sclerite build a strong colony and the pressure cannot break
hydrozoan polyp because the colony is branched. the colony (Figure 4).

On each branch there are sclerite and this last one give to
polyp certain resistance to hydrostatic pressure, because the
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Figure 4: Thouarella koellikeri [8].

Polyp of Scleractinia: we here found an example very
special because the orden Scleractinia has a skeletal building
with aragonite and this last build a strong skeletal resistant
and it impede the pressure break the skeletal. Zamponi MO
[9] explain how the aragonite is get from sea water (Figure
5).

Figure 5: View of coral species and exsokeleton view by
aragonite built [10].

Flotation

On this section there are two cases must to be treated
like flotation and distribution of radials forces because both
of them are related to plankton community and both of them
are flotation on epiplankton.

Notwithstanding here must to be treated the first one
because the organisms relationship are highly specialized
for living in the plankton and the organisms related to
distribution of radials forces will be on the next section.
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The organisms are the Orden Siphonophorae and they
are polyps colonial organisms living floating because it haven
two modified medusa like a gas filled blade (a) or float and
when wind is constant in one direction these two blade are
transformed in sailor to right or sailor to left and it can to
move the colony to some of this address; these organisms are
into zooplankton but to form a particular community called
pleuston.

Under superficial water, the colonies are composed by
polyps with different functions like polyps for catching foods
(b, c), polyps for defense of colony (d, e).

On this type of organisms the hydrostatic pressure is null
because the colony is living on superficial water and part of
colony are living under water occupied the first centimeter
of column water.

Here the hydrostatic pressure is substitute for the
pressure of wind because it push the two gas filled blade for
moving the colony, so the atmospheric condition play his role
in this aspect (Figure 6).

Figure 6: View of Colonial Physalia physalia [1].

Distribution of Radial Forces

Here there are some factors play a role about distribution
of forces and these are: a. diameter of disc; b. peristaltic
movements of umbrella; c. number of radials canals; d.
number of tentacles play a basic role.

All this characters playing for holding an equilibrium
and the disc (= umbrella) can to float. So the next step will be
to analysis these characters:

Diameter of Disc: the size of diameter hasitsimportance
because disc is small, the radials forces are not strong from
centrum to peripheric, meanwhile disc is wide, these forces
must to be strong and tense for holding the open umbrella.

Copyright© Zamponi MO.
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Peristaltic Movements of Umbrella: the movements
are doing for peristaltic waves from centrum to peripheric
or vici versa.

The centrum where is the mouth like peripheric zone
where are sensitive organs like cordyli or statocysts playing
a basic role for holding in equilibrium the radials forces.

Number of Canals Radials: this factor is so important
because it done radials forces to can distribute an equilibrium

through the umbrella.

To greater number of canals radials, better distribution
of radials forces.

Number of Tentacles: when there are numerous
tentacles the umbrella has movements in equilibrium and
only it done peristaltic movements when the medusa is
swimming or catching food (Figure 7).

o

Figure 7: General view of some species of Hydromedusae [11].

J

Some species of medusa have a structure called velum
(number 68, 75 and 78) in the picture); this structure is
closing the umbrella around it. The velum doing pendulant

movement and with this movement help to medusa to swing
(Figure 8).

-

Figure 8: General view of some species of Hydromedusae with velum (figs. 68,75,78 in image) [11].

Some medusa have oral arms (like tentacles) holding
from mouth and this oral arms are using for swimming
doing pendulous movements and this movements are
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synchronized, so the movements of swimming is regular and
the radials forces are regular distributed on upper superficial
of umbrella (Figure 9).
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Figure 9: General view of some species of Scyphomedusae with oral arms [12].

J

Discussion

From this analysis between medium and shape some
interesting results can to get because there is a direct
relation between them but the origin between shape and
the medium where it must to be develop is some unknown
because there is not proof for showing how it was made and
the fossil register cannot show some data; so the analysis is
speculative seeing the morphology and the medium where it
developed.

The hydrostatic pressure, flotation and radials forces
play a very important role because all this factors together
are a strong force for holding in equilibrium with the
medium, to species of gelatinous building like medusae,
siphonophora and other like with dermic spicules building a
flexible skeletal or sea anemone with a flexible muscular sac.

The equilibrium with the medium is very notable where
the radials forces building a system where this forces playing
a role for medusa holding his structure and form and do not
collapse. This forces are distributed in all body from umbrella
margin to radials canals and through it to gonads and mouth
too.

This equilibrium too see in that species are floating
on superficial sea and for can do it the specimens must
developed like air sacs for can to float. Here is an example how
the shape developed useful structure for getting beneficious
from the atmospheric through the air sacs and from water
with a polyps for catching foods.
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It is evident the natural forces playing an important role
and the species answer to this forces with morphological
adaptation and adaptive behavior.

Through this study can to see the direct relation between
shape and medium and how the first one show plasticity
front a hard environmental.
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