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Introduction 
 
 It is not possible for a biology student to comprehend the true diversity of life on earth 
without a good knowledge of the totally or predominately marine groups.  All the  forms that are 
usually so casually lumped together as "the invertebrates" vastly outnumber both in species 
number and in morphological diversity the vertebrates that so many students unthinkingly and 
chauvinistically consider to be biology's main story. 
 
 So, invertebrate survey courses are taught, but as we all know, for the student, they can 
easily become a mind-numbing litany of obscure little things with hard to pronounce  names and 
endless memorization of anatomical diagrams that blur into an indigestible lump. Or, these 
groups may be introduced in a marine biology class where there is insufficient time to present 
more than the rudiments of the major phyla.  In both cases, it can be difficult for a student to ever 
grasp either the scientific sweep or the esthetic beauty of the biological diversity that is 
represented. 
 

Live animals in the classroom can provide a major improvement in dealing with the 
problem.  With adequate classroom aquarium holding facilities, the animals can be maintained 
for lengthy periods.  A collection of exercises using abundant, hardy, and easily obtainable 
species is provided below.  With such simple exercises, the student may observe living forms 
and conduct laboratory exercises that illustrate key aspects of the organisms' behavior and 
physiology.  

 
These exercises have been developed by the author and/or contributed by colleagues over 

many years.  The exercises on sponges, sea urchins, and fiddler crabs are by P. M. Hopkins of 
the University of Oklahoma.  They are reproduced with the author's permission from Hopkins, 
P.M. and D. Smith, Introduction to Zoology: A Laboratory Manual 3rd ed. [ISBN 0-89582-358-
6] (Morton Publishing Company, Englewood, CO.  phone 1-800-348-3777) and were developed 
based on material from Gulf Specimen Marine Laboratory.  L. Hagan of the University of 
Colorado, also using material from Gulf Specimen, contributed the exercise on periwinkle snails.  
An independent non-profit organization, Gulf Specimen has been supplying live marine animals 
to university biologists since 1963.  

 
Yet, even with the use of live specimens, the student may still have difficulty relating the 

assorted laboratory exercises to a larger context.  What is the relationship of the sand dollar used 
in one week's lab to the grass shrimp that was studied the week before?  If the student never 
connects individual animals to the sweeping story of the evolution and diversification of life 
throughout geological time, then he or she may still remain lost in the same old ocean of isolated 
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and seemingly unconnected details, and still never grasp the sweep and grandeur of life on earth 
that these marine forms collectively display.  In that case, the aquarium may not be much of an 
improvement over the old preserved material labs, despite all the extra effort taken by the 
teacher. 

 
The critical task for the teacher is to guide the student's vision beyond the plethora of 

details in the individual lab exercises to a clear picture of the sweep of biological diversification.  
The task of the teacher is to share, in a compelling and evocative way, his or her own vision of 
the wonder of life on earth and its endless adaptive strategies.  An excellent first step is to load 
everybody into vans, head in small groups to a coastal marine laboratory and get wet, sunburned, 
and collecting as quickly as possible.  But if you are simply too far from a good location to do 
that, what is the next best thing? 

 
In my opinion, the next best thing is to set up the aquarium second and order the marine 

animals third.  Before doing any of that, get YOURSELF wet and sunburned, immerse yourself 
in the vast reality of the sea and its myriad of rainbow and crystalline creatures and then take that 
back in YOUR pictures and YOUR words to your students.  Your first hand narratives will bring 
the subject alive like no video or prepackaged set of transparencies ever could.  The lab exercises 
will come alive when you add to them your own insights and connections forged from first hand 
experience.  It has the potential to make the subject of life on earth as exciting for your students 
as it is for you.    

 
Based on this premise, a group of participants at the ABLE Conference held in June, 

1998 at Florida State University spent the first part of a workshop day at the Gulf Specimen 
Marine Laboratory's aquarium observing a wide array of fish and invertebrates from the northern 
Gulf of Mexico.  We then did a field trip into the varied estuarine habitats from which these 
animals come, allowing participants to collect with seines and take slides to develop personal 
background material for later classroom use.  Habitats utilized included salt marshes, estuaries, 
barrier beach, and oyster reefs.  At the end of the day, the group convened to address the 
following questions:  

 
1.  What basic concepts are we trying to convey in undergraduate invertebrate zoology   

or marine biology classes, and how are they best conveyed? 
2. How is living material best used in achieving the above? 
3. What is the value of field experience and how can it be replaced if unavailable? 
4. How much emphasis should be placed on classification in an introductory class? 
5. How differently do we teach majors and non-majors? 
6. Is incorporating ecology and behavior into a survey of phyla effective or does it 

make it even more difficult to cover the material adequately? 
7. Since taxonomy attempts to reflect common descent and evolutionary theory is 

central to making biology coherent, how do you handle the creationism issue?  
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Points on which the group developed consensus are listed below: 

 
1. For non science majors, the primary goal should be to engage them, to light the spark 

of personal interest in biological diversity, and ,hopefully, to produce scientifically 
literate voters. 

2. As to whether field experience should precede or follow extensive classroom work, 
the group was divided.  All agreed that the best format for field experience is a self-
guided experience in which students must engage in problem solving, using the 
instructor as a resource. 

3. Most workshop participants did integrate ecology into their presentations, 
particularly the concepts of succession and the role of disturbance in ecosystems. 

4. There can never be too much living material or hands-on experience in the 
classroom.  Even a series of campus nature walks can be used to generate a teaching 
collection. 

5. In teaching classification, limit the discussion of characteristics that separate groups 
to higher taxonomic levels.  Otherwise the focus may be lost for the student. 

6. Creationism generated the most discussion.  Many participants preferred to 
acknowledge the issue at the beginning of the class and then come back to it after 
some background had been developed.  Most found their students appreciative of the 
teacher's willingness to bring up the subject because the students had never 
previously had a venue in which to discuss it dispassionately, to hear any of the 
biological arguments involved, or to consider the differing roles of science and 
religion in society. 

 
Teaching the scope, diversity, and beauty of life on earth, doing it in a sufficiently 

rigorous way, and doing it within the constraints of a short course can be a daunting prospect.  
Further, any discussion of religion and science requires preparation in ethics, history, and 
philosophy as well as science.  But conveying excitement and enthusiasm for what may be 
argued to be the most remarkable natural phenomenon known to all of science is a lot more fun 
than simply droning on through the phylum characteristics until time runs out and exams begin. 
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Eco-Sortments: Collections of Species from Various Coastal Habitats 
 
 There's more to the ocean than salt water.  Just as there is a wide range of 

terrestrial environments, including mountains, deserts, forests and plains, the sea has wave 
pounded rocky shores, sandy beaches, mangrove swamps, mud flats and meadows of sea grass.  
Each habitat shelters a variety of species that have evolved special adaptations to survive and 
reproduce in that habitat.  Some dig into the sand, others use protective coloration.  By obtaining 
live samples of species from each habitat, the instructor may demonstrate some of these habitat 
specific adaptations and interactions.  

 
Salt Marshes 

 
The waving green marshes that lie between land and sea, interwoven with meandering 

creeks, provide food and shelter for small fish, shrimp and crabs.  Shallow marshes are the 
ocean's nursery, where most estuarine species must spend the early part of their life cycles, 
developing from juveniles to adults in levels of food and shelter found in few other marine 
habitats.  Decomposing grasses nourish the estuaries with nutrient rich detritus as well.  Southern 
marshes swarm with juvenile blue crabs, shrimp, mullet, croakers, trout and ladyfish that in turn 
attract snowy egrets, herons and a diverse array of other wading birds.  Every student of ecology 
or marine biology should see directly the diversity of life there.  Species available to the 
classroom include several species of marsh grass, oysters, periwinkles, white shrimp, grass 
shrimp, fiddler crabs, killifish, juvenile fish spp. and detritus. 

 
Fouling Community 

 
Any fixed object - wharf piling, boat bottom, or dock - placed in the ocean rapidly 

becomes the site of an unusual assortment of animals known as the fouling community.  First 
barnacles settle out of the plankton, then hydroids, sponges, bryozoans, oysters and other sessile 
forms.  These in turn provide  a vast habitat for a multitude of small organisms including bizarre 
skeleton shrimp, tube building amphipods, isopods, and small crabs.  Algae and tunicates appear.  
In this world flatworms, nudibranchs and errant polychaetes crawl over the  hydroids.  
Sometimes small nemerteans and nematodes appear, or tiny pink anemones.  These fouling 
animals are a rich source of food and attract large numbers of  fish such as sheepshead, drum, 
redfish and spadefish. 

 
Under the dissecting microscope this collection provides a large diversity of invertebrate 

form and demonstrates the concept of the artificial reef. 
 
 

The Sponge Community 
 
Lissodendoryx isodictyalis is a large shaggy yellowish sponge that grows on muddy 

bottoms along the Atlantic and Gulf Coasts.  Throughout its entire range it is usually overgrown 
and infested with other marine organisms.  A large variety of commensal polychaete worms, 
nematodes, hairy brittlestars, xanthid and anomuran crabs, nudibranchs and flatworms dwell 
within the vascular canals, partaking of the food bearing currents that are pumped throughout the 
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colony.  Some forms such as pistol shrimp and amphipods, highly modified in both form and 
color, spend their lives deep within the protective canal system entirely dependent upon their 
host sponge for food, oxygen and waste removal.  The outside of the sponge may be overgrown 
with tunicates, hydroids, gorgonians and bryozoan colonies, adding to the diversity. 

 
Tearing the sponge apart, locating, removing and examining the commensal, parasitic and 

associated organisms of this living self-contained habitat makes a fascinating laboratory session.  
Since the organisms are generally concealed within  the sponge, neither the quantity nor the 
presence of specific organisms is known in advance.  

 
The ability of the sponge pieces to thrive and grow despite being broken up allows the 

instructor to make clear the fundamental anatomical difference between sponges and phyla with 
interdependent tisssues and organs. 

 
The Sea Grass Habitat 

 
Waving green meadows of turtle grass, Thalassia testudinum flourish in the tropics 

wherever sunlight can penetrate down through the waters.  They are among the most productive 
habitats on earth.  Not only does the dense foliage of this marine angiosperm provide food and 
protection for a huge community of invertebrates and fish, but the decomposing leaves are a 
major source of detritus which nourishes planktonic organisms far out at sea.  Few creatures in 
the community feed directly upon the turtle grass itself, except for the green sea turtle and sea 
urchins. However, many fish, crabs, shrimp and other creatures feed upon the hundreds of 
species of epiphytic algae and encrusting zoophytes such as serpulid worms, bryozoans, 
ascidians and sponges.  The silt-catching leaves provide a haven for filter feeders such as 
scallops, millions of amphipods, parchment worms and sea cucumbers.  Predatory speckled trout, 
spiny boxfish, pigfish and others lurk in the vegetation, feeding rapaciously on crustaceans and 
mollusks. 

 
Turtle grass itself is truly amazing.  As a marine angiosperm, it accomplishes pollination, 

germination and fruit formation underwater and spreads by creeping rhizomes, which helps 
anchor the substrate.   

 
Species available from this habitat include sea cucumbers, grass shrimp, caridean shrimp, 

orange bryozoans, dwarf hermit crabs, sea urchins, tunicates, scallops, pipefish, boxfish, and sea 
robins. 
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The Sandy Shore 
 
Few environments on earth are as harsh and unstable as sandy shores.  Despite the 

shifting sands, eroding and accreting beaches, the exposure of the tidal flats to the broiling sun, 
frost and torrential rains, a large and specialized community of organisms exist along most sandy 
shorelines.  The communities vary greatly from wave swept outer beaches to sheltered inlets and 
bays. Bivalves, annelids, sea cucumbers, whelks, conchs and even worm eels can be found down 
in the burrows.  They can be detected by  trails in the sand and burrows.  Some are predators 
emerging at night to seek their prey on the flats, others remain down in their burrows extending 
tentacles or siphons to the sea above, drawing in both food and oxygen.  Mole crabs and 
amphioxus have tremendous burrowing powers and can disappear before your eyes.  Coquinas 
pull themselves down in the sand with spasmodic jerks and annelids slide through the sand.  
Flatfishes use camouflage, changing color with the sands.  

 
 Species available include coquinas, mole crabs, bristleworms, hogchokes, flounders, 
brittlestars, dogwhelks, beach hoppers, amphipods, amphioxus, sand dollars, horseshoe crabs and 
calico crabs.  

 
Laboratory Exercises Using Live Marine Species 

 
Serpent Star, Ophioderma brevispinum 

and Sand Dollar, Melita quinquiesperforata 
 
Ophioderma brevispinum is extremely abundant on sandy subtidal bottoms, often 

occurring in association with the sand dollar Melita quinquiesperforata.  It ranges from Cape 
Cod to Brazil, occurring from the low tide mark to depths of 200 meters.  Ophioderma is 
negatively phototactic and may often be found under rocks or massed in empty shells. 

 
The serpent star is a relatively large hardy species that does not automotize its arms 

readily.  Thus it may be handled far more easily than most ophiuroids.  A vigorous scavenger, it 
is excellent for observing chemotactic responses.  If a bit of flesh is placed in an aquarium 
containing serpent stars, previously motionless animals begin to lash vigorously about, searching 
for food.  The bait is soon covered with a writhing mass of serpent stars.  Ophioderma is suitable 
for experiments dealing with chemotaxis and is also good for examining locomotion in 
ophiuroids.  
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Experiment 1: Brittle Star Chemical Reactions to Food 
 
Materials: 4 brittle stars 
                  Large Petri dish with sand and seawater 
                  Small particle of flesh (hamburger, fish, etc.) 
Procedure 1:  

      1.  Place brittle stars in dish 
                  2.  Add food at a distance 

      3.  Observe time for any behavioral response and time for stars to contact food  
       4.  Measure water temperature 

      5.  Repeat at various temperatures and plot temperature vs. response time 
Questions: 

1. Did the stars have to touch the food before responding to it? 
2. How rapid was the response? 
3.   Do stars share, compete, or ignore others when food is present? 

 
Procedure 2: 

1. Sketch a star and number its arms. 
2. As stars move observe whether the arms move in coordinated pairs or 

separately. 
3. Is there an anterior end? 
4. Do any arms drag? 
5. Observe how the animals move around various obstacles. 
6. When upside-down, what sequence of arms is used to right the star? 

 
The sand dollar, Melita quinquiesperforata is an irregular echinoid.  It is basically a 

highly flattened burrowing sea urchin.  Ranging from Nantucket to Brazil, it is most abundant 
south of Cape Hatteras and in the Gulf of Mexico.  No species of this genus is found outside the 
Americas.  In the northern Gulf of Mexico, it occurs on sandy bottoms from the intertidal zone, 
where it congregates in slight depressions, to a depth of approximately 15 meters.  Thousands of 
individuals per square meter may occur in late summer. Sand dollars normally lie buried just 
beneath the surface of the sand and crawl forward, making characteristic U shaped trails in the 
sand. Mellita has a distinct anterior-posterior orientation as it moves through the sand.  

 
A ciliary mucus feeder, the sand dollar picks up particles below 20 micrometers as it 

moves forward. A constant shower of sand grains and other particles fall on the aboral surface. 
Larger particles are carried across the surface of the test until they reach one of the 5 lunules or 
slits in the test where they are carried through the lunule and deposited on the substrate. Small 
particles fall between the spines and are carried by ciliary action to and through the lunules to the 
oral surface where they are carried by food tracts and oral ambulacral grooves in mucus 
filaments to the mouth. The cilia are located on the epithelial covering of the spines. The lunules 
are formed first as notches on the margin of the test of young animals. As the test grows, it 
encloses the lunules. The spines fringing the lunule are protective, preventing large particles 
from entering and blocking the opening.  
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Pipetting a suspension of carmine particles or yeast cells stained with Congo Red over the 
sand dollar allows a demonstration of feeding. Observations of the oral surface may be made by 
placing the animals on a thin film of sand on a glass bottom and mounting a mirror beneath it.  

 
The long thick ambulatory spines on the oral surface accomplish locomotion. When at the 

surface of the sand, Melita buries by advancing into the sand at a slightly downward angle and 
needs sufficient room to move forward as it buries. If placed in too small a container, it may be 
unable to bury. It changes direction by rotating the test away from the obstacle until it can again 
move forward. It may move either clockwise or counterclockwise. This may be demonstrated by 
placing small sticks in front of a sand dollar. If upside-down, the animal may display a righting 
response in which the spines on the posterior end pile sand on the edge of the test until the 
animal is tilted upward. When at approximately a 45-degree angle, wave action will then topple 
it into the proper position. 

 
 Substrate preference may be demonstrated by setting up an aquarium with both silty and 
sandy areas of substrate. Sand dollars will aggregate in the coarser substrate. This is correlated 
with their mode of feeding since smaller particles would clog the feeding apparatus. 

 
 

Experiment 2: Sand Dollar Feeding 
 
Materials: shallow glass container with sand and seawater 
      sand dollars 
                 suspension of carmine red particles or stained yeast cells 
                 pipette 
      mirror and stopwatch  

 Procedure: 
Place a sand dollar in the dish, barely covered with seawater and pipette a suspension of 

cells or particles over the oral or aboral surface 
Observe the movement of the particles under a dissecting microscope. 
 
Questions:  
1. By what means can you detect if the animal is alive? 
2. How fast do the particles move? 
3.   What is the purpose of the 5 grooves radiating from the mouth on the oral surface? 
4.    How does the sand dollar move, right itself, or get around obstacles? 
5. What substrate type does it prefer? How does substrate affect feeding efficiency? 
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Sea Urchin Embryology 
 
 Fertile sea urchins are widely used to demonstrate fertilization and early cell cleavage 
stages.  Fertility is typically seasonal and is affected by water temperature and nutritional state of 
the animals among other factors. Urchins typically feed on diatoms, algae, sea grass and sea 
grass detritus.  Arbacia punctulata and Lytechinus variegatus are both good subjects for such 
exercises and may be induced to spawn by injection with 0.5M KCl. Eggs are orange and sperm 
are white.  Collect 0.2 cc (about 2 drops) of sperm in about 10 cc of seawater. It remains active 
for about 20 minutes.  Add 2 drops of this sperm mixture to a finger bowl of seawater with eggs.  
Sperm penetration is rapid and occurs anywhere on the egg.  Temperature determines the rate of 
cleavage.  At about 20 degrees C, first cleavage is in about 50 minutes, second is 100 minutes 
and 3rd in about 145 minutes.  
 
 

Grass Shrimp, Palaemonetes pugio 
 
 The grass shrimp species of the genus Palaemonetes  are abundant small shrimps of the 
marshes and estuaries.  They are separated ecologically largely by salinity preferences, from 
fully marine to freshwater areas.  They are widely used in comparative endocrinology and also in 
water quality and toxicity evaluation.  Much work has been done on hormonal control of the 
distal retinal pigment of the compound eye as well as on hormonal control of the 
chromatophores. 
 
 Grass shrimp are of great ecological importance, constituting a major part of the diet of 
fishes such as speckled trout, Cynoscion nebulosus.  As detrital grazers in marshes, they are 
significant in transferring energy from detrital sources into other food webs.  
 
 P. pugio has a life cycle of approximately one year, reaching maturity in several months.  
In the northern Gulf of Mexico, it is ovigerous from March to October with water temperatures 
from about 17-38 degrees C. 
 
 The small size and hardiness of this species makes it useful for laboratory demonstrations 
of crustacean swimming, escape and feeding behaviors.  The transparency of the body allows 
easy observation of a crustacean open circulatory system. If the animal is immobilized with 
methyl cellulose, the rate of the heart beat may be observed and measured relative to varying 
temperatures, salinities, or concentrations of dissolved oxygen and carbon dioxide.  
Chromatophore functioning may be observed by placing shrimp against dark and light colored 
backgrounds and noting the overall color and response of chromatophores under a dissecting 
microscope.  To observe the functioning of the distal retinal pigment, the eyes of shrimp held in 
darkness for 12-24 hours may be compared to those of animals kept in lighted aquariums.  This 
must be done quickly before the eyes readjust.   
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Common Fiddler Crab, Uca pugilator 
 
The sand fiddler crab is a brightly colored small semi-terrestrial crab, which occurs in 

large colonies along sheltered marshy shores of the Atlantic and Gulf coasts.  The males are 
easily distinguishable by a vastly enlarged claw, which they wave vigorously in front of their 
burrows to attract a female.  The waving displays of the various species of the genus are species 
specific and serve as isolating mechanisms, preventing interbreeding of congeneric populations.  
At night, when visual displays are ineffective, male crabs produce sounds by tapping their large 
claw against the substrate. 

 
U. pugilator  has been widely used in the study of endogenous biological rhythms.  Its 

conspicuous circadian rhythm of melanophore activity was first reported in 1937.  The cells 
expand by day and contract at night, causing the crab to appear much lighter at night. This 
rhythm persists under constant light or darkness.  There is also a tidal rhythm of melanophore 
activity superimposed over the daily pattern. Metabolic patterns also display endogenous 
circadian rhythms.  Color changes also occur in response to temperature changes.  Crabs become 
lighter as the temperature rises, providing cooler body temperatures.  The species has 4 basic 
chromatophore types: black, red, white, and yellow.  They are not innervated but are regulated 
by hormones secreted in the eyestalks and brain.  They may easily be observed in intact fiddler 
crabs under low magnification.  

 
Color change is also influenced by substrate.  Place 5 fiddlers in a white container and 5 

in a black container.  After an hour, examine and measure chromatophores of various colors in a 
walking leg or on the carapace.  Then exchange the pans and observe the chromatophores at 15 
minute intervals.  Plot degree of expansion of chromatophores versus time.  

 
Marsh Periwinkle, Littorina irrorata 

 
The intertidal marsh periwinkle, Littorina irrorata, adorns salt marshes from New  York 

to Texas.  At low tide when the marsh sediments are uncovered, periwinkles crawl about, grazing 
on plant detritus, diatoms and filamentous algae.  When the tide rises, the snails ascend blades of 
marsh grass to a point above the water level.  A number of species of the genus orient to 
polarized light, with photopositive snails crawling at right angles to the plane of vibration of the 
light.  Periwinkles distinguish and follow mucoid trails of other individuals of the same species.  
This can be demonstrated by running snails through a Y shaped tube and recording the number 
of choices of each branch of the Y.  This is then repeated with one branch designated "clean" and 
scrubbed with sea water after each traverse by a snail.  The majority of snails then choose the 
other branch, following the intact trail laid by their predecessors.  It can also be demonstrated in 
air by tracing with a marker the trails made on a beaker as snails crawl up the sides.  

 
The snail can also be used to demonstrate positive phototaxis.  Place several snails in the 

middle of a large glass tube and allow them to adhere to it.  Then seal it with plastic wrap and 
place it inside a cardboard tube.  Position a light source at one end.  After about 1 hour, note the 
distribution of snails in the tube and compare to a control in which both ends were darkened.  In 
both air and water, the response is positive.  Use various light intensities as measured with an 
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exposure meter.  The same method can be used to demonstrate geotaxis by removing the light 
and orienting the tube vertically.  The snails move upward, more rapidly in water than in air.  

 
The functioning of the molluscan foot is readily examined in this species as well.  Place 

the snail on a piece of glass, and when it begins to crawl, invert it over a container of salt water.  
Observe the movement of the foot under low magnification and note the roles of cilia and mucus 
in locomotion.   

 
Experiments with Salt Marsh Snails, Littorina irrorata 

(This exercise is from L. Hagan of the University of Colorado and is used with 
permission.) 

 
Background:  
The salt marsh snail is a common inhabitant of salt marshes.  Population densities of the 

snail can reach from 100 to 200 individuals per meter.  At high tide the snails are visible along 
the water line.  When the tide recedes ands exposes the marsh surface, snails climb down grass 
stalks and feed on lower decaying portions of plant stalks and algae mats.  Upon being covered 
by water on the next incoming tide, snails climb back up again to resume their position above 
water line.  See Figure 13.1.  

 

 
 
 
 
Figure 13.1. Salt marsh snails on grass stalks.  (After Oceanography for Landlocked 

Classrooms.  1990.  NABT.) 
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Purpose: 
Students will observe climbing behavior in snails in order to understand how one sea 

organism adapts to the changing water level during high and low tides. 
 
Materials 
Two plastic jars 
Hydrometer 
Salt marsh snails--(Live periwinkles 
may be purchased from Gulf 
Specimen Marine Laboratory, 
Panacea, FL.) 
Tape 
Data charts 
Dried marine algae 

Salt 
Tap water in tall bottle 
Declorinating liquid 
Measuring spoons 
Timer 
Ruler 
Sharpie marker 
 

 
Figure 13.2. Jars representing high and low tide. 

Procedures: 
 
1. Fill tall water bottle with tap water.  Add one drop of dechlorination liquid. 
2. Add 2 level tablespoons of sea salt.  Close the bottle tightly and shake the bottle. 
3. Test the water with the hydrometer.  Add small amounts of salt until the salinity level 

reaches 1.020-1.025.  This is the salinity of ocean water--the optimum salinity for 
these snails.  The green band on the hydrometer should float at the meniscus line. 

4. Use the Sharpie and ruler to label the jars every 2 centimeters.  Label one jar low tide 
and one jar high tide. 

5. Add four snails to the bottom of each jar.  One of the jars will represent high tide and 
the other low tide.  Cover the jars with lids.  Leave the jars undisturbed.  Do not move 
the jars during the experiment. 

6. Add sea water to the 2 cm line on the high tide container.  Begin recording the snails 
movement every 10 minutes for 40 minutes.  Fill in the charts on the Salt Marsh 
Snails worksheet to the nearest 2 cm every 10 minutes. 
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Salt Marsh Snails Worksheet 
 

High Tide (Sea water added to 2 cm) 
Minutes 0 cm 

# snails 
2 cm 
# snails 

4 cm 
# snails 

6 cm 
# snails 

8 cm 
# snails 

10 cm 
# snails 

12 cm 
# snails 

0 4       
10        
20        
30        
40        

 
 
 

Low Tide (No water added) 
Minutes 0 cm 

# snails 
2 cm 
# snails 

4 cm 
# snails 

6 cm 
# snails 

8 cm 
# snails 

10 cm 
# snails 

12 cm 
# snails 

0 4       
10        
20        
30        
40        
 
Analysis: 
1. Write down your observations. 
2. Interpret your observations. 
3. What behaviors allow this animal to survive? 
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Appendix A 
 
[Appendix A, pages 251-258, is not available online.] 
 
Appendix A consists of pages 40, 42, 43, 119, 120, 138, 139, and 141 from Introduction to 
Zoology: A Laboratory Manual, Hopkins, P.M. and Smith, David G.  Morton Publishing, 925 
West Koneon Ave., Unit 12, Englewood, CO 80110 Copyright 1997.  


