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Sponges 
PROGRAM SUPPLEMENT 

 
 
The following subject areas are addressed throughout the Interactive Biology 

Multimedia Courseware program, Sponges.   
 

••  General characteristics and evolutionary history of sponges 

••  The canal systems of sponges 

••  Feeding and digestion in sponges 

••  Sponge structure 

••  Reproduction in sponges  

••  The ecology of sponges 
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Study Guide #1 
GENERAL CHARACTERISTICS OF SPONGES 

 
Sponges are probably best known as the damp, 

squishy synthetic sponges found in household sinks.   
Natural sponges, however, are animals that belong to 
the phylum Porifera.  Porifera means “pore-bearing,” 
which is appropriate, considering that a sponge’s body 
is perforated with thousands of tiny holes, or pores.  
Sponges are found in all depths of the oceans, and a 
few species inhabit freshwaters.  They range in size 
from a few millimeters too as tall as a human adult. 

 
Sponges share three characteristics with all other animals.  First, they are composed 

of multiple eukaryotic cells, each containing genetic material – DNA – surrounded by a 
double-membraned nuclear envelope.  Second, unlike the cells of plants, bacteria, and 
fungi, animal cells lack cell walls.  Third, animals are heterotrophic, meaning they obtain 
their energy by ingesting organic material.   

 
Sponges are invertebrates - that is, 

they lack vertebrae, which are commonly 
known as the backbone.  In addition 
sponges are characterized by their lack of 
symmetry.  Symmetry refers to a spatial 
arrangement of an organism's body in 
which they can be divided into equal 
portions.  Organisms with bilateral 
symmetry, for example, can be divided 
along a single plane of symmetry into two 
equal and opposite parts (i.e. mirror 

images.)  Although most sponges are asymmetrical, some vase-shaped sponges 
possess radial symmetry, and can therefore be divided along more than one plane of 
symmetry into many equal parts. 

 
Sponge cells are grouped together in a 

gelatinous matrix called the mesohyl. 
However, the mesohyl is not a true tissue.  A 
tissue is a group of cells that work together to 
perform a common task.  A human's muscle 
tissue for example, consists of muscle cells 
that work together to contract muscles.  
Sponges are primitive organisms that have 
not evolved beyond the cellular level of 
organization.  In other words, they have no 
true tissues. 
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Sponges have no tissues and therefore they have no muscles or structures that 
facilitate movement of the entire organism.  Therefore, sponges remain anchored to the 
surface on which they grow, called the substrate, for most, if not all, of their life.  Such 
animals are called sessile animals. 

 
Sponges are among some of the most evolutionarily successful organisms on earth.  

The fossil record – a chronological listing of fossils that have been found – indicates that 
sponges have been around since at least the Cambrian period, more than 500 million 
years ago.  Today's sponges closely resemble their ancestors of hundreds of millions of 
years ago.  Interestingly, sponges seem to have evolved independently of other life 
forms.  No other multicellular organisms today, nor in the fossil record, show any 
evolutionary link to the sponges.  



Cyber Ed® Multimedia Courseware  - Sponges Program Supplement 
 

6 

Study Guide #2 
SPONGE CANAL SYSTEMS 

 
Sponge cells assemble into tiny canal 

systems, through which water passes. This 
network of canals enables sponges to both 
feed and respire. A sponge will typically 
have one of three different types of canal 
systems: an asconoid, syconoid, or 
leuconoid system. Though the types of canal 
systems vary in sponges, all of the canal 
systems have cells with flagella. These 
whip-like appendages protrude from sponge 
cells and wave back and forth to move water 
past the cell.  

 
Other features common to all sponge canal systems are ostia and oscula. Ostia are 

tiny pores through which water enters the canal system, while oscula are larger 
openings through which the water is expelled. The sessile sponges extract food 
particles and oxygen from water that passes through their canal systems. 

 
The vase-shaped sponges, known as 

asconoid sponges have the simplest type of 
canal system. The ostia open into a large 
main cavity called the spongocoel. 
Throughout the spongocoel are flagellated 
cells, which propel water out of a single large 
oscullum. 

 
Sponges known as syconoid sponges 

resemble the asconoids, but are generally 
larger. In syconoids, however, water passes through the ostia into incurrent canals. The 
incurrent canals lead to radial canals that are lined with cells containing flagella. The 
flagella propel the water into the spongocoel, which in syconoid sponges, is not lined 
with flagella. The water passing into the spongocoel is eventually expelled through the 
oscullum. 

 
The majority of sponges have the 

leuconoid type of canal system. Leuconoid 
sponges have neither a spongocoel nor 
radial canals. Instead, they have chambers 
of flagellated cells that lie between incurrent 
and excurrent canals. The incurrent canals 
direct water to flagellated chambers, which 
then direct the water through the excurrent 
canals to the oscula. Leuconoid sponges 
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tend to cluster together to form colonies. A colony is a group of similar organisms living 
together and often sharing responsibilities for survival. 
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Study Guide #3 
FEEDING AND DIGESTION IN SPONGES 

 
The flagellated cells lining the canal 

systems of sponges are called choanocytes.  
The flagellated choanocytes enable sponges 
to feed.  As the flagellum waves, water 
passes through a screen-like collar at the 
base of the flagellum.  Food particles that are 
too large to filter through the collar become 
trapped.  The food particles eventually slide 
down to the surface of the cell, where they 
are engulfed by the cell. 

 
The process by which a choanocyte engulfs a food particle is called endocytosis .  

The plasma membrane of the cell invaginates, or pinches inward, and the food particles 
is surrounded by a part of the plasma membrane as it is taken into the cell.  Once the 
food is packaged, in plasma membrane, it is exported from the cell via a process known 
as exocytosis  

Having been released by choanocytes, packaged food particles are then picked up, 
via endocytosis, by other cells called archaeocytes .  Within these cells food particles 
are broken down into usable forms of energy — a process called intracellular digestion.  
The archaeocytes then move about the mesohyl, and deliver nutrients to other cells.  
Since sponges lack organs and tissues for digestion, all digestion occurs intracellularly.   

 
Another type of sponge cell exists, which is 

not directly involved in feeding and digestion.  
These cells are called pinacocytes.  The 
majority of pinacocyte cells lie at the outermost 
edge of the mesohyl in a layer called the 
pinacoderm.  Since each cell functions 
independently, the pinacoderm is not a true 
tissue layer.  In some sponges, pinacocytes 
line the oscula and can slowly contract to 
change the size of the oscula openings, thus 
controlling the rate of water flow through the sponge to some degree.      
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Study Guide #4 
SPONGE STRUCTURE 

 
Though sponges are commonly thought 

of as soft, squishy organisms, they actually 
maintain a particular shape and can 
therefore be thought of as having rigidity. 
Their rigidity is maintained by collagen 
fibers, spongin, or spicules, which are 
embedded throughout the mesohyl.  These 
may be arranged loosely or in a pattern, 
and are often used by zoologists to 
differentiate among different species of 
sponges. 

 
Collagen is a strand-like animal protein found in the bones and tendons of most 

animals.  In sponges, however, collagen fibers are loosely arranged throughout the 
mesohyl and overlap to create a semi-rigid structure for support.  Some sponges 
contain a special type of collagen, called spongin.  Like collagen, spongin forms a 
network of overlapping fibers that help support the sponge. 

 
In addition to collagen or spongin, many species of sponges produce hard, spiked 

structures called spicules.  The tough, spiny spicules are scattered throughout the 
mesohyl.  Some are made of collagen, though most are composed of the hard chemical 
substance calcium carbonate.  Spicules can also be made of the glass-like substance 
silica.  Sponges with spicules made of silica are called glass sponges.  
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Study Guide #5 
REPRODUCTION IN SPONGES 

 
Sponges can reproduce sexually, and 

many species also reproduce asexually.  
Sexual reproduction describes a process 
in which new organisms are formed from 
the union of gametes, typically sperm and 
eggs, donated from two parents.  Asexual 
reproduction describes production of a 
new organism from a single parent 
organism.  Since only one parent passes 
genetic information to the offspring in 
asexual reproduction, the offspring are 
genetically identical to their parent.   

 
Asexual reproduction occurs in 

sponges in two ways: regeneration 
from fragmentation and budding.  
Regeneration from fragmentation can 
be demonstrated by pressing a 
sponge through a wire screen.  Once 
the sponge has been broken up, or 
fragmented, individual cells that 
encounter one another will start to 
accumulate.  These cells will 
continually divide to form new, smaller 
sponges, which are genetically 

identical to the parent sponge. 
 
Budding is an outgrowth of a new organism from a parent organism.  In sponges, 

buds can form both externally and internally.  External buds tend to form near the base 
of the parent sponge.  Some external buds detach and float away to exist independently 
of the parent, while others remain part a parent’s colony.  Internal buds, called 
gemmules, are formed inside the 
spongocoel.   A gemmule develops 
when archaeocytes cluster in a single 
mass and secrete a protective sheath 
around themselves.  If environmental 
conditions are favorable, gemmules are 
released to the water outside of the 
sponge where they develop into new 
sponges.  If environmental conditions 
are not favorable, for example during 
periods with colder than normal water 
temperatures due to an exceptionally 
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cold winter, gemmules remain inside the parent sponge until the conditions improve.   
 
Sexual reproduction occurs in hermaphroditic sponges.  Hermaphrodites are 

organisms that produce both male and female gametes, though the gametes are often 
produced at different times to prevent self-fertilization.  Sponges sperm are released to 
the surrounding waters by passing through the oscula.  Fertilization – that is, the union 
of sperm and egg – can occur either internally or externally, depending on the particular 
sponge species.  Internal fertilization occurs when the sperm of one sponge enter and 
combine with eggs stored in the canals of another sponge.  External fertilization occurs 
outside of an organism's body.  In sponges, this occurs when sperm in open water unite 
with a mucus-like glob of eggs released to the water by another sponge.   

 
Regardless of whether fertilization 

occurs internally or externally, the 
product is a zygote.  The zygote 
matures quickly into a mobile sponge 
larva.  Most sponge larvae are called 
parenchymella.  Parenchymella have 
flagellated cells with the flagella 
pointing outward to the surrounding 
water.  The flagella give the 
parenchymella the ability to swim.  
When these swimming larvae 
eventually settle on a suitable 
substrate, their bodies invert so that the flagella point inward.  As they mature to form 
adults, the flagellated cells become choanocytes.  
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Study Guide #6 
THE ECOLOGY OF SPONGES 

 
Although adult sponges are sessile 

animals, they interact with other organisms  
in their community in a variety of ways.  
Some fish seek shelter in sponges, while 
other fish feed on sponges.  Sponges are 
also home to many bacteria and algae.  
The relationships between these microbes 
and sponges are often mutualistic.  The 
sponges provide a suitable place for the 
bacteria and algae to live and reproduce, 
while the bacteria and algae act as a 
source of food for the sponges.  Interestingly, glass sponges often provide shelter for 
young shrimp.  However, the young shrimp sometime become trapped inside the glass 
sponges and are forced to spend the rest of their life inside a particular sponge. 

 
Sponges can also have destructive 

effects on communities.  Some sponges 
bore holes in the shells of clams or the 
exoskeletons of corals, in order to create 
a protective space in which they can live.  
These sponges often secrete harmful 
chemicals that are capable of destroying 
other animals in the community.  These 
and other chemicals secreted by 
sponges are currently being used, with 
some success, as cancer fighting agents 
in cancer research. 
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Sponges 
QUIZ PACK 

 
The following quizzes are meant to assess student understanding of specific areas 

covered in the Interactive Multimedia Courseware program, Sponges. 
 

Quiz #1 General Characteristics of Sponges 
Quiz #2 Sponge Canal Systems 
Quiz #3 Feeding and Digestion in Sponges 
Quiz #4 Sponge Structure 
Quiz #5 Reproduction in Sponges 
Quiz #6 The Ecology of Sponges 
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Quiz #1 
GENERAL CHARACTERISTICS OF SPONGES 

 
1. Sponges belong to the phylum _____________. 
  
 A.  Mollusca 
 B. Arthropoda 
 C. Porifera 
 D. Animalia 
 
 
2.  Sponges are only found in shallow depths of oceans. 
      
 A.  True 
    B.  False 
 
 
3. Sponges share all of the following features with other animals except 

______________. 
 
 A. they are made-up of eukaryotic cells 
 B. their cells lack a cell wall 
 C. they are capable of producing their own food 
 D. they are heterotrophic 
   
 
4. Heterotrophic organisms obtain energy through photosynthesis. 
 
 A. True 
 B. False 
 
 
5. Sponges lack a backbone and are therefore ______________. 
 
 A. heterotrophs 
 B. flagellated cells 
 C. vertebrates 
 D. invertebrates 
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6. The spatial arrangement of an organism’s body in which it can be divided into equal 
parts is called _____________. 

 
 A. embryogenesis 
 B. symmetry 
 C. mesohyl 
 D. organization 
 
 
7. All sponges are asymmetrical. 
  
 A. True  
 B. False 
 
 
8.  Sponge cells are grouped together in a gelatinous matrix called the  
      ______________. 
 
 A. symmetry 
 B. canal system 
 C. mesohyl 
 D. tissue 
 
 
9. A(n) __________ is a group of cells that work together to perform a common task. 
 
 A. organ 
 B. organism 
 C. sponge 
 D. tissue 
 
 
10. Sponges have no tissues. 
 
 A. True 
 B. False 
 
 
11. Animals that spend most, if not all, of their lives attached in one place to the 

substrate are called _____________ animals. 
 
 A. locomotor 
 B. stationary 
 C. immobile 
 D. sessile 
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Quiz #2 
SPONGE CANAL SYSTEMS 

 
1. Canal systems enable sponges to ________ and _________.  
 
 A. swim, feed 
 B. respire, swim 
 C. feed, crawl 
 D. feed, respire 
 
 
2. All sponges contain cells with whip-like organelles called ____________. 
 
 A. spicules 
 B. cilia 
 C. flagella 
 D. archaeocytes 
 
 
3. The tiny pores through which water enters a sponge are called _____________. 
 
 A. oscula 
 B. flagella 
 C. ostia 
 D. none of the above 
 
 
4. The openings through which water is expelled from a sponge are called  
       ___________. 
  
 A.  oscula 
     B.  flagella 
 C. ostia 
 D. parenchymella 
   
 
5. In the vase-shaped ______________ sponges, water passes from the ostia to a 

large flagella-lined main cavity called the ____________.   
      
 A.  asconoid, oscullum 
     B.  syconoid, mantle cavity 
 C. syconoid, oscullum 
 D. asconoid, spongocoel 
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6. In ___________ sponges, water passes through the ostia to incurrent canals that 
lead to ______________, which are lined with flagella. 

 
 A. leuconoid, excurrent 
 B. syconoid, excurrent 
 C. syconoid, radial canals 
 D. leuconoid, radial canals 
 
 
7. Most sponges have a ______________ type of canal system. 
 
 A. leuconoid 
 B. asconoid 
 C. syconoid 
 D. radial 
 
 
8. Leuconoids have neither a spongocoel nor radial canals. 
 
 A. True 
 B. False 
 
 
9. In ___________ sponges, chambers of flagellated cells lie between incurrent and 

excurrent canals.  
 
 A. syconoid 
 B. asconoid 
 C. sessile 
 D. leuconoid 
 
 
10. _____________ sponges often form colonies. 
  
 A. Syconoid 
 B. Asconoid 
 C.  Sessile 
     D.  Leuconoid 
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Quiz #3 
FEEDING AND DIGESTION IN SPONGES 

 
1.  The flagellated cells of sponges are called _______________. 
 
 A. choanocytes 
 B. archaeocytes 
 C. pinacocytes 
      D. B and C 
 
 
2.  Choanocytes enable sponges to feed. 
      
 A. True 
    B.  False 
 
 
3.  The process by which a cell engulfs a food particle is called _____________. 
       
 A.  exocytosis 
 B.  embryogenesis 
 C.  pinacytosis 
 D.  endocytosis 
 
 
4. Once an engulfed food particle is surrounded by part of a choanocyte’s plasma 

membrane, the particle is expelled from the cell by a process called___________.  
      
 A. embryogenesis 
     B.  exocytosis  
     C. pinacytosis 
 D.  endocytosis  
 
 
5. In sponges, food particles are digested in cells called ______________. 
 
 A. choanocytes 
 B. parenchymella 
 C. archaeocytes  
 D. pinacocytes 
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6. _____________ can move about the mesohyl and deliver nutrients to other cells. 
 
 A. Choanocytes 
 B. Archaeocytes 
 C. Parenchymella 
 D.  Pinacocytes  
 
 
7. In sponges, most digestion occurs in tissues within the spongocoel. 
  
 A. True  
 B. False 
 
 
8. _____________ lie at the outermost edge of the mesohyl of sponges in a layer 

called the _____________. 
 
 A. Pinacocytes, pinacoderm 
 B. Archaeocytes, pinacoderm 
 C. Choanocytes, choanoderm 
 D. Choanocytes, pinacoderm 
 
 
9. In some sponges, ______________ line the oscula and can slowly contract to 
     change the size of the oscula openings. 
 
 A. archaeocytes 
 B. pinacocytes 
 C. choanocytes 
 D. asconoids 
 
 
10. The pinacoderm is the only true tissue layer in sponges. 
 
 A. True 
 B. False 
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Quiz #4 
SPONGE STRUCTURE 

 
1.  The rigid structure of sponges can be maintained by ____________. 
      
 A.  collagen fibers  
     B.  spongin 
     C.  spicules 
     D.  all of the above 
 
2. ______________ is a strand-like animal protein found in sponges as well as in the 

bones and tendons of most animals.   
  
 A. Collagen 
 B. Spongin 
 C. Spicule 
 D. Ostia 
 
 
3. _______________ are hard, spiked structures that are scattered throughout the 
     mesohyl.   
 
     A.  Collagen 
     B.  Spongin 
     C.  Spicules 
     D.  Ostia 
 
 
4. ____________ is a special type of collagen, which, like collagen, forms a network of 

overlapping fibers that help support the sponge. 
 
 A. Spongocoel 
 B. Spicule 
 C. Spongin 
 D. Porifera 
 
 
5. Most spicules are made of _____________. 
 
 A. collagen 
 B. calcium carbonate 
 C. spongin 
 D. spongocoel 
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6. Sponges with spicules made of silica are called ______________. 
 
 A. crystal sponges 
 B. leuconoids 
 C. glass sponges 
 D. asconoids 
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Quiz #5 
REPRODUCTION IN SPONGES 

 
1. All sponges can reproduce sexually. 
 
 A. True 
 B. False 
 
 
2. In ____________ reproduction new organisms can be produced by one parent  
     without having to combine a sperm with an egg. 
 
 A. sexual 
 B. asexual 
 C. choanocyte  
 D. B and C 
 
 
3. In _____________ reproduction the offspring are genetically identical to the parent  

that produced them. 
 
 A. sexual 
 B. asexual 
 C. hermaphroditic 
 D. none of the above 
 
 
4. In a process called ______________ sponge cells are broken off from a sponge and 

later reunite to form new sponges.  
  
 A. regeneration by fragmentation 
 B. budding 
 C. sexual reproduction 
 D. gemmule formation 
 
 
5. _______________ is the outgrowth of a new organism from a parent organism. 
 
 A. Regeneration by fragmentation 
 B. Budding 
 C. Sexual reproduction 
 D. Hermaphroditic reproduction 
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6. In sponges, buds can form both externally and internally. 
  
 A. True 
 B. False 
 
 
7. Internal buds in a sponge are called _____________. 
  
 A. choanocytes 
 B. pinacocytes 
 C. gemmules 
 D. none of the above 
 
 
8. The internal buds of a sponge form from a cluster of _____________. 
 
 A. choanocytes 
 B. pinacocytes 
 C. archaeocytes 
 D. parenchymella 
 
 
9. A hermaphroditic sponge can _____________. 
 
 A.  produce both male and female sex cells  
     B.  reproduce sexually 
 C. produce sperm and eggs at separate times 
 D. all of the above 
 
 
10.  Fertilization can occur either externally or internally in sponges. 
  
 A. True 
 B. False 
 
 
11.  Mobile sponge larvae are called _____________. 
 
 A. trocophores 
 B. parenchymella 
 C. gemmules 
 D. veligers 
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12. Sponge larvae use ____________ to move through water. 
 
 A. canal systems 
 B. archaeocytes 
 C. pinacocytes 
 D. flagella 
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Study Guide #6 
THE ECOLOGY OF SPONGES 

 
1. Sponges sometimes provide shelter for other organisms in their community. 
 
 A. True 
 B. False 
 
 
2. Sponges have a mutualistic relationship with _________ and _________, which rely 

on sponges for shelter while at the same time providing the sponges a food source. 
 
 A.  fish, shrimp 
     B.  algae, shrimp 
 C. fish, bacteria 
 D. algae, bacteria 
 
 
3. Shrimp sometimes become trapped inside _____________. 
 
 A. parenchymella 
 B. glass sponges 
 C. collagen 
 D. mesohyl 
 
 
4.   Sponges can damage certain members of their community by ______________. 
 
 A. boring holes in clams and coral 
 B. producing toxic chemicals 
 C. A and B 
 D. none of the above 
 
 
5.   Some sponge chemicals are currently being tested as cancer-fighting agents. 
  
 A. True 
 B. False 
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Sponges 
COMPREHENSIVE EXAM 

 
The following exam is based on the Interactive Biology Multimedia Courseware 

program, Sponges.  
 
Answer the following questions as either true or false. 
 
1.  Choanocytes enable sponges to feed. 
      
 A.  True 
     B.  False 
 
 
2. In sponges, most digestion occurs in tissues within the spongocoel. 
  
 A. True  
 B. False 
 
 
3.  The pinacoderm is the only true tissue layer in sponges. 
 
 A. True 
 B. False 
 
 
4.  Sponges often provide shelter for other organisms in their community. 
 
 A. True 
     B.  False 
 
 
5.  Some sponge chemicals are currently being tested as cancer-fighting agents. 
 
 A. True 
 B. False 
 
 
6.  Sponges are only found in shallow depths of oceans. 
      
 A.  True 
     B.  False 
 
 



Cyber Ed® Multimedia Courseware  - Sponges Program Supplement 
 

27 

7.  Heterotrophic organisms obtain energy through photosynthesis. 
 
 A. True 
 B. False 
 
 
8.   All sponges are asymmetrical. 
 
 A. True  
 B. False 
 
 
9. Sponges have no tissues. 
 
 A. True 
 B. False 
 
 
10.  Leuconoid sponges have neither a spongocoel nor radial canals. 
 
 A. True 
 B. False 
 
 
11.  All sponges can reproduce sexually. 
 
 A. True 
     B.  False 
 
 
12. In sponges, buds can form either externally or internally. 
 
 A. True 
 B. False 
 
 
Choose the correct answer for each of the following multiple-choice questions. 
 
13. In ____________ reproduction new organisms can be produced by one parent  
      without having to combine a sperm with an egg. 
 
 A. sexual 
 B. asexual 
 C. choanocyte  
 D. B and C 
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14. In _____________ reproduction, offspring are genetically identical to the parent  
      that produced them. 
 
 A. sexual 
 B. asexual 
 C. hermaphroditic 
 D. none of the above 
 
 
15.  In a process known as ______________ sponge cells are broken off from a sponge 

and later reunite to form new sponges.  
 
 A. regeneration by fragmentation 
 B. budding 
 C. sexual reproduction 
 D. gemmule formation 
 
 
16.  _______________ describes the outgrowth of a new organism from a parent 

organism. 
 
 A. Regeneration by fragmentation 
 B. Budding 
 C. Sexual reproduction 
 D. Hermaphroditic reproduction 
 
 
17. Internal buds in a sponge are called _____________. 
 
 A. choanocytes 
 B. pinacocytes 
 C. gemmules 
 D. none of the above 
 
 
18.  The internal buds of a sponge form from a cluster of _____________. 
 
 A. choanocytes 
 B. pinacocytes 
 C. archaeocytes 
 D. parenchymella 
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19. A hermaphroditic sponge can _____________. 
  
 A.  produce both male and female sex cells  
     B.  reproduce sexually 
 C. produce sperm and eggs at separate times 
 D. all of the above 
 
 
20. Mobile sponge larvae are called _____________. 
 
 A. trocophores 
 B. parenchymella 
 C. gemmules 
 D. veligers 
 
 
21. Sponge larvae use ____________ to move through water. 
 
 A. canal systems 
 B. archaeocytes 
 C. pinacocytes 
 D. flagella 
 
 
22. Sponges belong to the phylum _____________. 
 
 A. Mollusca 
 B. Arthropoda 
 C. Porifera 
 D. Animalia 
 
 
23. Sponges share all of the following features with other animals except 

______________. 
 
 A. they are made-up of eukaryotic cells 
 B. their cells lack a cell wall 
 C. they are capable of producing their own food 
 D. they are heterotrophic 
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24. Sponges lack a backbone and are therefore ______________. 
 
 A.  heterotrophs 
 B. flagellated cells 
 C. vertebrates 
 D. invertebrates 
 
 
25. The spatial arrangement of an organism’s body in which it can be divided into equal 

parts is called _____________. 
 
 A. embryogenesis 
 B. symmetry 
 C. mesohyl 
 D. organization 
 
 
26.  Sponge cells are grouped together in a gelatinous matrix called the  
      ______________. 
 
 A. symmetry 
 B. canal system 
 C. mesohyl 
 D. tissue 
 
 
27. A(n) __________ is a group of cells that work together to perform a certain task. 
 
 A. organ 
 B. organism 
 C. sponge 
 D. tissue 
 
 
28.  Animals that spend most, if not all, of their lives attached to a substrate are called   

_____________ animals. 
 
 A. locomotor 
 B. stationary 
 C. immobile 
 D. sessile 
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29.  In sponges, the cells with flagella are called _______________. 
 
 A. choanocytes 
 B. archaeocytes 
 C. pinacocytes 
     D.  B and C 
 
 
30.  The process by which a cell engulfs a food particle is called _____________. 
      
 A.  exocytosis 
 B.  embryogenesis 
 C.  pinacytosis 
 D.  endocytosis 
 
 
31.  Once an engulfed food particle is surrounded by part of a choanocyte’s plasma 

membrane,   the particle is expelled from the cell by a process called___________.  
      
 A. embryogenesis 
     B.  exocytosis  
     C.  pinacytosis 
 D.  endocytosis  
 
 
32.  In sponges, food particles are digested in cells called ______________. 
 
 A. choanocytes 
 B. archaeocytes 
 C. parenchymella 
 D. pinacocytes 
 
 
33.  _____________ can move about the mesohyl and deliver nutrients to other cells. 
 
 A. Choanocytes 
 B. Archaeocytes 
 C. Parenchymella 
 D.  Pinacocytes  
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34.  _____________  lie at the outermost edge of the mesohyl of sponges in a layer 
called the _____________. 

 
 A. Pinacocytes, pinacoderm 
 B. Archaeocytes, pinacoderm 
 C. Choanocytes, choanoderm 
 D. Choanocytes, pinacoderm 
 
 
35.  In some sponges, ______________ line the oscula and can slowly contract to 
     change the size of the oscula openings. 
 
 A. archaeocytes 
 B. pinacocytes 
 C. choanocytes 
 D. asconoids 
 
 
36. A canal system enables a sponge to ________ and _________.  
 
 A. swim, feed 
 B. respire, swim 
 C. feed, crawl 
 D. feed, respire 
 
 
37. All sponges have certain cells with whip-like organelles called ____________. 
  
 A. spicules 
 B. cilia 
 C. flagella 
 D. archaeocytes 
 
 
38. The tiny pores through which water enters a sponge are called _____________. 
 
 A. oscula 
 B. flagella 
 C. ostia 
 D. none of the above 
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39. The openings through which water is expelled from a sponge are called  
       ___________. 
 
 A.  oscula 
     B.  flagella 
 C. ostia 
 D. parenchymella 
   
 
40. In the vase-shaped ______________ sponges, water passes from the ostia to a 
      large flagella-lined main cavity called the ____________.   
      
 A.  asconoid, oscullum 
     B.  syconoid, mantle cavity 
     C. syconoid, oscullum 
     D.  asconoid, spongocoel 
 
 
41.  In ___________ sponges, water passes through the ostia to incurrent canals that 

lead to ______________, which are lined with flagella. 
 
 A. leuconoid, excurrent 
 B. syconoid, excurrent 
 C. syconoid, radial canals 
 D. leuconoid, radial canals 
 
 
42.  Most sponges have a ______________ canal system. 
 
 A. leuconoid 
 B. asconoid 
 C. syconoid 
 D. radial 
 
 
43.  In ___________ sponges, chambers of flagellated cells lie between incurrent and 
      excurrent canals.  
 
 A. syconoid 
 B. asconoid 
 C. sessile 
 D. leuconoid 
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44.  _____________ sponges often form colonies. 
  
 A. Syconoid 
 B. Asconoid 
 C. Photosynthetic 
     D.  Leuconoid 
 
 
45.  The rigid structure of sponges can be maintained by ____________. 
      
 A.  collagen fibers  
     B.  spongin 
     C.  spicules 
     D.  all of the above 
 
 
46.  ______________ is a strand-like animal protein found in sponges as well as in the  

bones and tendons of most animals.   
 
 A. Collagen 
 B. Spongin 
 C. Spicule 
 D. Ostia 
 
 
47. _______________ are hard, spiked structures that are scattered throughout 

themesohyl of certain sponges.   
      
 A.  Collagen 
     B.  Spongin 
     C.  Spicules 
     D.  Ostia 
 
 
48.  ____________ is a special type of collagen, that forms a network of  
     overlapping fibers that help support the sponge. 
 
 A. Spongocoel 
 B. Spicule 
 C. Spongin 
 D. Porifera 
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49.  Most spicules are made of _____________. 
  
 A. collagen 
 B. calcium carbonate 
 C. spongin 
 D. spongocoel 
 
 
50. Sponges with spicules made of silica are called ______________. 
 
 A. crystal sponges 
 B. leuconoids 
 C. glass sponges 
 D. asconoids 
 
 
51. Sponges have a mutualistic relationship with _________ and _________, which rely 
      on sponges for shelter while at the same time providing a food source for sponges. 
 
 A.  fish, shrimp 
     B.  algae, shrimp 
 C.  fish, bacteria 
 D.  algae, bacteria 
 
 
52.  Shrimp sometimes become trapped inside certain _____________. 
 
 A. parenchymella 
 B. glass sponges 
 C. collagen 
 D. mesohyl 
 
 
53.  Sponges can damage their community by ______________. 
 
 A. boring holes in clams and coral 
 B.  producing toxic chemicals 
 C.  A and B 
 D.  none of the above 
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Sponges 
ANSWER KEY 

 
Quizzes 

 
Quiz #1 Quiz #2 Quiz #3 Quiz #4 Quiz #5 Quiz #6 
1. C 1. D 1. A 1. D 1. A 1. A 
2. B 2. C 2. A 2. A 2. B 2. D 
3. C 3. C 3. D 3. C 3. B 3. B 
4. B 4. A 4. B 4. C 4. A 4. C 
5. D  5. D 5. C 5. B 5. B 5. A 
6. B 6. C 6. B 6. C 6. A  
7. B 7. A 7. B  7. C  
8. C 8. A 8. A  8. C  
9. D 9. D 9. B  9. D  
10. A 10. D 10. B  10. A  
11. D    11. B  
    12. D  

 
 

Comprehensive Exam 
 

1.  A 17.  C 33.  B 49.  B 
2.  B 18.  C 34.  A 50.  C 
3.  B 19.  D 35.  B 51.  D 
4.  A 20.  B 36.  D 52.  B 
5.  A 21.  D 37.  C 53.  C 
6.  B 22.  C 38.  C  
7.  A 23.  C 39.  A  
8.  B 24.  D 40.  D  
9.  A 25.  B 41.  C   
10. A 26.  C 42.  A  
11. A 27.  D 43.  D  
12. A 28.  D 44.  D  
13. D 29.  A 45.  D  
14. B 30.  D 46.  A  
15. A 31.  B 47.  C  
16. B 32.  B 48.  C  
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Sponges 

GLOSSARY 
 

 
animals:  organisms that are 1) heterotrophic, 2) composed of cells that have a double 

membrane bound nuclear region, and 3) lack a rigid cell wall.  
 
archaeocytes:  amoeboid-like cells within the mesohyl of sponges that are capable of 

intracellular food digestion, nutrient delivery to other cells, and differentiation into 
gemmules.  

 
asconoid:  a type of sponge possessing the simplest type of canal system consisting of 

microscopic pores and a spongocoel (compare to syconoid, leuconoid). 
 
asexual reproduction:  the production of new offspring without the combination of male 

and female gametes. Offspring produced asexually contain the same genes as the 
parent. 

 
asymmetry:  the spatial arrangement of body parts such that there is not any plane, or 

line, that can be imagined which divides the organism into equal halves. 
 
bilateral symmetry:  the spatial arrangement of body parts such that there is only one 

plane, or line, that can be imagined which divides the organism into equal halves.  
 
body symmetry:  the spatial arrangement of body parts of an organism in reference to 

a plane, or line, which divides the organism into equal parts. 
 
budding:  a form of asexual reproduction among certain animals in which a new 

offspring develops as an outgrowth, or bud, on the parent’s body. 
 
calcium carbonate (CaCO3):  a chemical compound produced through natural 

geological processes, such as stalactite formation, or produced by biological 
organisms, such as sponges during spicule formation.   

 
Cambrian Explosion:  a period of natural history, between approximately 545 and 515 

million years ago, during which a great increase in the number and diversity of 
multicellular organisms occurred. 

 
Cambrian period:   a period of natural history, between approximately 550 and 450 

million years ago, during which time multicellular animals became abundant on 
earth. 

 
cell:  the smallest and most fundamental unit of a living organism. 
 



Cyber Ed® Multimedia Courseware  - Sponges Program Supplement 
 

38 

cell membrane: also known as the plasma membrane, it is the outermost bilayer of an 
animal’s cell, and it regulates what substances enter and exit the cell. 

 
cell respiration:  the biological process whereby a cell converts organic matter into 

cellular energy. 
 
cell wall:  a rigid covering of plant, fungi, and most bacterial cells which exists to the 

outside of the cell membrane.  
 
choanocytes:  also known as “collar cells”, these are cells of a sponge that possess a 

flagellum surrounded by a screen-like cellular extension. They function to create 
water currents within the sponge and filter food particles from the water. 

 
cilia:  short, hair-like cellular extensions composed of microtubules. 
 
collagen:  structural, fiber-like protein produced by sponges as well as many other 

organisms within the animal kingdom.  
 
colony:  many organisms of the same species living together in such a way that 

individuals perform specialized tasks to ensure the overall survival of the colony.  
 
digestion: the chemical breakdown of matter (often food) that can occur within a cell 

(intracellular) or beyond a cell’s membrane (extracellular).  
 
endocytosis:  the cellular process of engulfing a particle (often food) and packaging it 

in a membrane bound vesicle for further digestion. 
 
evolution:  the modifications that all groups of organisms adapt over time, including, but 

not limited to, structural changes and behavioral changes. 
 
excurrent canal: in regards to the leuconoid sponges, these are the portions of the 

canal system between a flagellated chamber and the osculum. 
 
exocytosis:  the process of expelling particles outside a cell’s membrane. 
 
extracellular digestion:  the chemical breakdown of matter (most often food) that 

occurs outside the cells.   
 
fertilization:  the biological process whereby a sperm enters the outer membrane of an 

egg to form a zygote. 
 
flagellum (pl. flagella):  a cellular appendage composed of microtubules which most 

often projects outside the cell and moves in a rapid, whip-like manner.   
 
fossil record:  the chronological history of organisms as determined from scientifically 

dated remains of once living organisms.  
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fossils:  the remains or impressions in the earth of once living organisms. 
 
gametes:  the sex cells of an organism, either sperm or egg. 
 
gemmules:  internal buds produced by certain sponges. 
 
hermaphroditic:  an organism which possesses both female and male reproductive 

structures.  
 
heterotroph:  an organism which cannot convert sunlight energy into food, but instead 

must eat another organism in order to obtain nutrient energy.  
 
incurrent canals:  in regards to the syconoid sponges, these are the portions of the 

canal system between an ostium and a radial canal. In regards to the leuconoid 
sponges, these are the portions of the canal system between an ostium and a 
chamber of flagellated cells.  

 
invertebrate:  an organism which lacks a vertebral column. 
 
leuconoid:  a type of sponge possessing the most complex canal system consisting of 

incurrent canals, chambers of flagellated cells, and excurrent canals (compare to 
syconoid, leuconoid). 

 
mesohyl:  a gelatinous matrix in which all the cells of a sponge are embedded. 
 
multicellular:  possessing more than one cell. 
 
mutualistic relationship:  a relationship between two or more organisms of different 

species in which all organisms benefit from the relationship.  
 
nuclear region:  the area of a cell where the hereditary material, or DNA, is located. 
 
organic molecule:  most often refers to a chain of carbon atoms linked together by 

chemical bonds.  
 
osculum  (pl. oscula):  a large opening in sponges that function as an exit for the water 

that travels through the canal ways. 
 
ostium (pl. ostia): a tiny pore-like opening that leads to the canal ways of a sponge. 
 
ovary:  the female reproductive structure that contains eggs.  
 
parenchymella:  a type of larva by most sponges during sexual reproduction. 
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pinacocytes:  flat, thin cells, generally located in the outer layer of the sponge body, 
that make up the pinacoderm. 

 
pinacoderm:  the outermost edge of a sponge’s body which is made up of pinacocytes. 
 
Porifera:  the phylum containing all of the sponges. 
 
radial canals:  in regards to the syconoid sponges, these are the portions of the canal 

system that contain flagellated cells.  
 
radial symmetry:  the spatial arrangement of body parts such that more than one 

plane, or line, can be imagined which divides the organism into equal halves.  
 
sessile:  lacking mobility. 
 
sexual reproduction:  the production of new offspring as a result of the combination of 

male and female gametes such that the new offspring possesses genes from both 
parents.  

 
silica (Si):  a chemical element that some sponges use to construct spicules. Silica is 

also the main component of glass, therefore, sponges that use silica produce often 
termed “glass sponges.”  

 
somatic embryogenesis: the process in which individual non-sex cells of a fragmented 

organism fuse together to give rise to new organisms. 
 
spicules:  sharply spiked structures produced by certain sponges to function as a 

means of skeletal support.   
 
spongin:  special type of collagen produced by certain sponges and arranged in a 

scaffold-like network to function as a means of skeletal support. 
 
spongocoel:  the large central canal system of the asconoid and syconoid sponges. 
 
syconoid:  a type of sponge with a canal system consisting of incurrent canals, radial 

canals, and a spongocoel (compare to asconoid, leuconoid). 
 
synthetic:  not natural in origin, but rather produced by humans. 
 
tissue:  a group of similar cells organized to carry out a specific function.   
 
unicellular:  possessing only one cell. 
 
vertebral column:  a column of bones, enclosing a nerve chord, that extends from the 

base of the skull to the lower trunk of vertebrate animals.  
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vertebrate:  an animal which possesses a vertebral column. 
 
zygote:  the single cell that arises from the union of an egg and sperm.  
 
 
 
 


