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Phylum Porifera - Sponges

— Primarily marine animals that consist of loosely
organized cells; approx 9k spp, from <lcm to > Im




Phylum Porifera Overview

Phylum Porifera Overview

eThere is some debate if sponges are complex
colonial protozans and not metazoans.

Sponges

Over 7,000 species, approximately 40 species that
occur in local waters

2% of all sponges are freshwater, none are
terrestrial

eSponges occur in shallow water habitats and vary
widely in size (up to 1m. high) and shape

eUnlike most metazoans they lack:

eAll sponges are sessile filter feeders



Sponge Diversity

Erect Rope
Sponge

Black-ball sponge

Yellow Tube
sponge

Phyvlum Porierz



Figure 9 4 (2)
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Porifera Anatomy

* Spongocoel

* (Ostia

* Oscules

*Phylum Porifera



Collar Cells

as a pump to bring water into
the sponge

*Choanocytes

) * Choanocytes: (collar cells) act

*Phylum Porifera



Sponge Support

* Collagen 1s found ' X W
between the inner canals | I "N
and chambers Y

— Mesohyl
* Ameboid cells located 1n

the mesohyl, have
different roles

— Archeocytes
— Sclerocytes

*Phylum Porifera



Sponge Support

eSponge Support

flow

water

porocyte

te
les

nucleus
SPICU

pinacocy

nucleus of

choanocyte

flagellum

spongocoel

*Phylum Porifera



Spicules

* Collagen is stiffened
by adding
microscopic mineral
accretions or
additional protein
fibers (spongin) or
both.

— Spicules: skeleton
structures, made of

calcium carbonate
(CaCO,) or silicon

dioxide (S10.).

*Spicules

*Phylum Porifera



Sponge Types

osculum

choanocytes

ascon

leucon

ial canal

choanocytes

sycon



A. Characteristics of members of Phylum
Porifera include:

1. asymmetrical or radial
symmetry

2. 3 types of cells - pinacocytes,
mesenchyme cells

(amoebocytes) and
choanocytes

3. Central cavity or several
branching chambers, thru
which water flows for filter
feeding

4. no tissues or organs



Porifera Classification

¢ Phylum Porifera Taxonomic Detail

— (lass Calcarea

— Class Demospongiae T
. . (three classes)
— (Class Hexactinellida

— Sclerospongiae 1s no
longer considered a class

*Phylum Porifera



Class Calcarea

* Have spicules made of
calcium carbonate

* Mostly small 1n size (<15
cm.), and form 1rregular
masses

* Never contain spongin,
restricted to shallow water,
and strictly marine

*Phylum Porifera



Class Demospongiae (Most

sponges)

* Have spicules made of silicon
dioxide (S10,) or spongin or a
combination of both

* Most sponges belong to this class
(90%)
— Nearly all are leuconoid body type

* Mostly found on the continental
shelf

* Spongia spp. (Bath sponge)

*Phylum Porifera



Class Hexactinellida (Glass
sponges)

* Spicules are made of silica

* Usually found in deep water on soft substrates in the tropics
200-1,000m.

* Spicules are six pointed and have a lattice-like structure
* Cup, vase or urn shape

i . g L :, o e
i www.*wz‘@ e ﬁ : w.p ¢
- B bt g

o8 T P

*Euplectella (Deep sea Glass sponge)

Phylum Porifera



B. Cell types, Body wall, and Skeletons

MICROSCOPIC VIEW OF A PORIFERAN WALL

- Spicule

Archaeocyte
— Sclerocyte

1. sponge cells are
specialized for
particular functions
(division of labor)

Mesenchyme
Pinacocyte
Choanocyte

I.  Pinacocytes

i. Mesenchyme

Porocyte

lii. Choanocytes

Pore/Ostium
Canal

Flagellum

[ Collar

Exterior Interior
-] -
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c. beneath mesenchyme, lining inner chambers are
choanocytes - collar cells. Flagellated cells with ring of
microvilli surrounding flagella. Microfilaments connect

microvilli, forming a net that helps filter edible particles (Fig.
9.5)



Figure 9.5

© The McGraw-Hill Companies, Inc. All rights reserved.

Morphology of a Stimple Sponge




C. Sponges are supported by skeleton that
may consist of spicules - needlelike spikes.

1. spicules are formed by amoeboid
2. made of CaCOg3 or silica
3. may take on a variety of shapes (

4. alternatively, skeleton may be ma
spongin, a fibrous protein made o
dried beaten and washed to prod
commercial sponges
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D. Water currents and body forms -
sponges lives depend on the water currents
that choanocytes create

1. water brings food and O2, removes wastes

2. methods of food filtration and circulation reflect body
forms in the phylum. 3 types: (fig. 9.7)

I.  Ascon body form
Ii. Sycon body form
iii. Leucon body form



l. ascon body form -
simplest and least
common. Vaselike
form:

— 1.ostia are outer openings of
porocytes and lead directly to
chamber called spongocoel

— 2.choanocytes line spongocoel and
their flagellar movements draw water
into the spongocoel thru the ostia

— 3.water exits sponge thru osculum,
single large opening at the top of the
sponge

oscule

|
I.'
Kcauité gastrale

ﬁ%—pure inhalant
-. II

Eiﬁlt%huanucyt%
;é;ii,;
Y —

pied




ii. sycon body form - sponge wall appg

* 1. water enters thru dermal pores, whi
canals

— .pores in body walls open to radia
to spongocoel

— .choanocytes line radial canals a
water from ostia, thru incurrent an
and out the osculum.

Sycon gelatinosum., Torifera(Spongiag). Calcatea,
T -

A. & Ippﬂ".;q - af the Fra ?I.\_'JIH,'f‘:II sponge  ame {J'.-.".- nder #Jl_\rﬂ‘td' 4'¢'TI_$J'-|"fJﬂ":'rrﬂl'i}' x 3'1.
B. fragmend af fhe fransverse Jéciion -'I-r-'lo\:]'."r the wall :Jllro cf:r.n’.-';a"-er x 30;: d. esculumyg
o (mhalent porss, pm. pore membrane, ic incurrent canal, 7c. vodial conal, exc ercurrent
u assage., n¢. parages Feie (tra':'.-}' &F - dgum, €m, lm}r'-rd_rni-": _a."qjle_ ém - rmi:!)rﬂ.q"'-l':"l‘ .h"-*q’:n*-.
Sp. calcareous sj,qj.—.,-,llgn._ The arraws jndicate Hhe course c:lifr\':- valfes .'r.i‘amn.ll'q.'ﬁ fhe sponge

(affer _.'_" Parker and KA Hesewll s fexltoak of --:J-"u‘}-_.\ ) o
. - = e Sy L
ehe choa 'r:l-:}-ru .[ljla.' fric ceflared cells) ,"J"‘"



iii. leucon body forms have an extensively branched canal system.
— 1. Water enters the ostium and moves thru branched incurrent

canals,
. canale
— 2. Incurrent canals lead to ¢ esalante ntsc:uln
leading away from the cham nsnuln
3. proliferation of chambers $ ?
spongocoel. Often there are %
sponge

%



Figure 9.7
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Sycon

Osculum

Incurrant
canal

Choanocyte
chambers

Leucon

Csculum




Maintenance functions

* 1, sponges feed on particles that range in size from .1 to
50 um.

— a. bacteria
b. microscopic algae
c. protists
d. other suspended ¢

Spicule

Archeocyte

Ostium
Mesohy!

Exopinacocyte

Collagenous fibrils in
mesohyl (mesenchyme)

Spicule echinating fibers
Fiber mesh containing collagenous

_— R . fibrils and choanocyte chambers
Flagellum Microvili  Prosopyl (inhalant tanal) (leuconoid aquiferous system)
of choanocyte | =—— Ostium i\ v J\ ~ J
Choanocyte in Porocyte Choanosomal Subectosomal
choanosome skeleton skeleton

Ectosomal skeleton
(cortex, dermis)

== | Skeletal structure of generalized
- : § demosponge (above)

Cytological organization of
a generalized sponge (left)

Archeocyte Exopinacocyte on

amebocyte) in ectosome
Spicule secreted ( mesosr:yl}

by sclerocyte modified after Mather and Benett (1994)



2. important in reducing coastal turbidity

* a. 1 leucon sponge, 1 cm in diameter and 10 cm high,
filters 20 liters of water/day!
3. afew sponges are carnivorous - catch small
crustaceans (deep water) with spicule-covered
filaments



4. feeding methods - choanocytes filter small suspended
particles.

— a. Water passes thru collar near base and moves into
spongocoel at open end of collar

— b. suspended food is trapped on collar and moved along
microvilli to base of collar, where it is incorporated into a food
vacuole

— ¢. lysozymal enzymes and pH changes digest particle in vacuole
d. partly digested food passed to amoeboid cells, that distribute
it.
5. other feeding methods -

— a. pinacocytes lining incurrent canals may phagocytize larger
food particles. Sponges may also absorb nutrients in sea water
thru active transport



* Reproduction - most sponges are monoecious -
both sexes occur in same individual; do not
usually self fertilize because eggs and sperm

ready at different times.

* 1. certain choanocytes lose collars and flagella and
undergo meiosis to form flagellated sperm
2. other choanocytes may undergo meiosis and form

eggs. Eggs retained in mesohyl of parent



* 3. sperm cells exit one sponge by osculum and enter
another with incurrent water. they are trapped by
choanocytes and put in vacuoles.

* 4 sperm lose collar and flagella, become ameboid and
transfer sperm to eggs

* 5. early development occurs in mesohyl, then a
flagellated larva forms. Larva breaks free, free-swims for
up to 2 days before settling to substrate and develops into
adult form (Fig. 9.8)
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Figure 9.8 (abc) Parenchymula larva Amphi larva

Flagellated cells cover
outer surface

(a) - (b)

Development of
Sponge Larval
Stages

p1nacocytes

Micropyle

Spicule
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archaeocyte

porocyte

choanocyte



