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Exploring the Biology and Ecology
of the Eastern Oyster

An Environmental Science Lesson Plan
designed by the
Chesapeake Bay Maritime Museum
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Exploring the Biology and Ecology

of the Eastern Oyster

Introduction to Eastern Oysters

The Chesapeake Bayhisme to the Easternyster, assostrea virginicarhese oysters
average in size from 3 to 5 inches and can live up to 25 y&hey thriven brackish
water and grow in reefs, affixed to one another on the bottom of the ysterreefs
provide an important habitat for many benthic species such as fish, crabs, barnacl
and mussels.

Oysters are referred to as filter feeders because timggest algae by opening their she
to allow water to flow in and then filter the water back out through their digestive
system. As oystelfeed, they clearwater of sediment and suspended algde.one day,
a matureoyster can filter up to 50 gallons wofater.

Materials

Maryland Sea Grant videbttp://bit.ly/1TXitbC

2 2N] AKSSOY a! yt 201 Ay3ALI, 120N R EES NI / |
CBMM dssectionvideo: http://bit.ly/11rOKpd

Handout ¢Eastern Oyster Dissection Actiifyacket

Live gsters

Shucking knife

Shucking gloves (left and right)

Paper towelsewspaper

Magnifying glasss

Workshees:a h @ & 0 SNJ | y Warkshedé ! tydkl ah® aad SN ! yI
Scissors

Grade Level
Envronmental Science (High School)

Time
1.5 hours


http://bit.ly/1TXitbC
http://bit.ly/1IrOKpd

Objective
Students will be able to identify and understand the functaomd parts of an oysteras
well ascorrectly assemble thee partsto forma2 @ 4 G SND & Ay G SNR 2

Rationale
Students will become familiar with the anatomy and biology of the Eastern oyster,
well as its role as a keystone species in the Chesapeake Bay.

Assessment
/ KSO1 3aAINRdAzLIAQ 2@aiSNJ LMzZ T tSa (2 Syadz

Procedure

1. As anmtroduction, show the Maryland $eGrant video, From the Bottormpu
Oyster Reefs in the Chesapeake :Bay

2. Next, distributethet ! yf 2 01 Ay 3 . 2vdrkehebt@ayd Fyd\sholw |
students theecology of an oyster reelnstruct students to look at the image
with a partner andist all of the animals they can identify.

3. Reveal the answers and see how many organisms the students identified
correctly. This will also give you an idea of how famiha class is with the
topic. Conclude the warmp by discussing how oysters provide critical habit:
and how each of these organisms has evolved to take advantage of the oy:
reef environment.

4. Next, shownCBMM) Basern Oyster dissectionideo:

5. Demonstratethe dissection so students become familiar with what they will |
doing5 AAGNAOGdzGS GKS G99t aidSNY (pagésiFl8)NJ

6. Divide studats into groups of 4 or less (lmk class beginsesup work areas
for each group withhie materials they will need to completke dissection or
have the materials sitting out and have each group pick up their own mater
As groups are working, circulate around the room to chectheir progress.

7. After the dissectiongdistribute(l KS & h & & i S NJ Woykshéeg (gagje t
14).Have students fill inhe blanks for each part of the oysteBe sure all
answers are correct before moving on to the next step.

8. Distributethed h @ & (Yy$ NU2 Y& t digadefl® and sciNsora. Have
students cut out the pieceand complete thepuzzle in their groupsThe
completed worksheet will help to identify which shape is which pastgroups
finish,reveal the answer key and see how accurateitiassembled oysters are

9. Once all groups have completed the puzzle, conclude the lesson by having
students share an observation they have made about oysters.


http://bit.ly/1TXitbC
http://bit.ly/1IrOKpd

Additional Resources about Oysters

Chesapeake Bay Program

http://www.chesapeakebay.net/

Maryland Sea GranBay Histories and Culture

http://www.mdsqg.umd.edu/issues/communities/history/

Chesapeake BayWINRA 0 A YS adza SdzY SRAzOVYSRE ¢ of 2=

http://beautifulswimmers.tumblr.com/

G¢KS healdSNIAYy [/ KSalFLISI1S IAad2NBéE o

https://www.hsmcdigshistory.org/pdf/Oyster.pdf

G9FaidSNYy healiSNE o0& +A0G2NI YSYyySRe

http://www.dnr.state.md.us/irc/docs/00000260 03.pdf

Oyster Life Cycle

http://barnegatshellfish.org/oyster lifecycle 02.htm

Eastern Oyster

http://www.fishwatch.gov/seafood profiles/species/oyster/species pages/e
rn oyster farmed.htm

Chesapeake Bay Foundation

http://www.cbf.or g/about-the-bay/more-than-just-the-bay/creaturesof-the-
chesapeake/easteroyster



http://www.chesapeakebay.net/
http://www.mdsg.umd.edu/issues/communities/history/
http://beautifulswimmers.tumblr.com/
https://www.hsmcdigshistory.org/pdf/Oyster.pdf
http://www.dnr.state.md.us/irc/docs/00000260_03.pdf
http://barnegatshellfish.org/oyster_lifecycle_02.htm
http://www.fishwatch.gov/seafood_profiles/species/oyster/species_pages/eastern_oyster_farmed.htm
http://www.fishwatch.gov/seafood_profiles/species/oyster/species_pages/eastern_oyster_farmed.htm
http://www.cbf.org/about-the-bay/more-than-just-the-bay/creatures-of-the-chesapeake/eastern-oyster
http://www.cbf.org/about-the-bay/more-than-just-the-bay/creatures-of-the-chesapeake/eastern-oyster

With a partner, identify as manyyster reef animalasyou can.

1.

6.
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Unlocking Your Oyster Cage Warm-Up Activity-
Answer Key

LYF3S FTNRY aGa[AFS Ay GUKS [/ KSa&al LIS
Johns Hopkins UniversiBress, 1984.

With a partner, identify as manyyster reef animalasyou can.

1. Fan Worm 6.___ Hooked Mussel
2. Sea Anemone 7.___Sea Squirt

3. Barnacle 8.__ Qyster Spat

4. Mud Crab 9.___ Skilletfish

5. Whip Mud Worm
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Eastern Oyster Dissection Activity

Glossary

Adductor Muscle
A prominent organ situated in the posterior region of the oyster body, consi
of an anterior translucent part and a smaller, white cresegimiped region. It
functions to close the oyster shells (relaxation of the adductor muscle allow
shells to gpe open).

Anus
The opening of the rectum into the cloacal chamber.

Bivalve
Marine or freshwater mollusk that has two shells.

Gills
The gills are the largest organ in the oyQdyody and consists four folds of
tissue. Along with the mantle it is the chief organ of respiration. They create
water currents, collect food particles, and move food particles to the labial g
for further sorting. Also serve to separate masses of eggs released lfimm t
ovary during spawning into individual ova for efficient fertilization.

Hinge
The area formed by the joined valves at the anterior of the oyster.

Labial Palps
Consist of two pairs of large, soft flaps that have a roughly triangular shape
have a smooth surface and a rough surface. These specialized organs are
to control the total amount of food ingested, but may also sort food before
ingestion, perhapsn the basis of particle size or chemical composition.

Mantle
Two fleshy folds of tissue that cover the internal organs of the oyster and ai
always in contact with the shells but not attached to them. Its principal role
the formation of the shellsrad the secretion of the ligament as well as playin
part in other biological functions (i.e., sensory reception, egg dispersal,
respiration, reserve stores, and excretion).
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Mollusk
Organisms in the phylum Molluse@vertebrate animals with soft uegmented
bodies usually enclosed in a calcareous shell.

Mouth
The inverted shaped slit located between the inner and outer labial palps.

Pericardial Cavity
Cavity containing the heart.

Phytoplankton
Diverse group of minute plants that drift frigewithin the water column.

Psudeofeces
Particles which are not sorted as food and are rejected through the mouth.

Rectum
Organ that is the continuation of the intestine; it runs dorsally over the addL
muscle and ends in the anus, and aborbs wathile consolidating feces.

Shucking
Opening an oyster.

Stomach
A large satike organ that is divided into two chambers used in the digestior
sorting of food particles.

Tentacles
Small sensory organs attached to the edge of the mantle used for the detec
of environmental stimuli.

Valves
The two shells of the oyster.
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Eastern Oyster Dissection Activity

Materials:
Live oysters Magnifying glass
Shucking knife & gloves Paper towels

Dissecting tray or newspaper
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Shucking the Oyster

Use the correctool. Get yourself an oyster knife. Shuck on a flat surface. Have a glove
to protect your hand.

Start at the hingeWiggle the knife blade into the hinge until secure. Lift your knife up. If

GKS 228a0SNJ R2SayQi Y20Ss A0Qa NBIFIRe (2 0SS 2L
0KS aKSftftd 52y Qi LINE dzLJ ' YR R24y ®

Cut the adductor musclsSlide the knife blade across the top of the inside to sever the

adductor muscle. Remove top shell. Then slide your knife under the adductor muscle to
dislodge it entirely.

Internal Anatomy: Observation and Investigation

Follow the stegby-step directis on the following pages to identify the various parts of
GKS 22aiddSNRAa Ay idS NWPdxdsbelbwas yip2corapteteackseO| 2 FF (K

N>

ORIENT YOUR OYSTER

FIND THE GILLS

LOCATE ADDUCTOR MUSCL

FIND PALPS, ANWSID
RECTUM

LOCATE THE HEART




Ventral Side Dorsal Side

Find themantle. Themantle is a thin layer of

tissue that lineste inner part of each valve
Looking closelynote the darktentacles
around the edge of the mantl&entacles are

small sensory organs attached to the edge

the mantle used for the detection o

environmental stimuli. When the oyster sensg
touch or movement with itg¢entacles, it will
shut tightly.

11

STEP 1:

Orient youroysterso that thehingeis pointed
toward you. The dorsal de of the oyster is on
your right which is the location of theectum
andanus. The ventral sie of the oyster is on
your left, which is the location of thgills and

palps.

STEP 2]

Tentacles
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STEP 3:

Carefully fold back thenantle on the ventral sideDirectly underneath thenantle are
the gills. Thegills are the largest organ of the oyster. Each gill consists of two folds of
tissue. There are two points of attachmertiowmany gills can you count?

STEP 4:

Also observe thadductor muscle, which contains
two types of fibers comprising thieanslucent and
white portions.This orgarallows the oyster to

open and close its shell. It is also the part of the
oyster that leaves a large purple mark on the shell
interior after shuckng. The weight of this muscle
accounts for 2810 percent of the soft tissue
weight of the oyster!

Adductor
muscle

STEPS

If you follow thegillsdown(i 2 ¢  NR { K
hinge, you should find two fleshy flaps. These
the palps, and function asthe & & G SN a

tongue.Palps are also where the oyster will colleg
and discard sediment or other natigestible
YFEGSNREFE a avltftFsof
Thepalps lead to the stomach, where the oysts
digests alga@nd other organic materials

T [a})

A4 |

On the dorsal side of the stomach is a thin
creamy tube running along the stomach an

LeRJ

Rectum

concluding near thadductor muscle. This is the R M andanus

2 & & (réstidaindanus, which produce B A

AUNBlIYAa 2F 61 GSNISYAGGSR TNRBY GKS 2
digestive sysm.




Heart and
pericardium
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STEP 6:

Locate the heartTheheart lies in the
pericardial cavity just belowthe adductor
muscle.If your oyster is still alive, you may
observe the heart beating!
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Oyster Anatomy Puzzle Worksheet

Fill inthe blanks with the appropriate term for each part of the oyster. Use the pictures
to familiarize yourself with each part, and then try to assemble the puzzle.

: the two exterior shells of the oyster

: thin layer of protective :
tissue that lines each valvg

A

Y (KS 2eéshaigdNna € NBS
used for gas exchangad breathing

: functions
toopent yR Of 2aS GK

: the small, beating organ
which lies within thepericardial cavity

: saelike organ, used in
digestion and sorting of food particle

: four flaps that act as the ,
gateway to the stomach, ingesting food and water wh v
emitting nondigestible material as pseudeces

Y SYAGA aOftSIHYySRE 6FGSNI I FGSNI I f
and digestible material have been processed

Word bank:
Gills Heart Labial palps Stomach

Valves Mantle Adductor muscle Anus
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Oyster Anatomy Puzzle Worksheet-Answer Key

Fill in theblanks with the appropriate term for each part of the oyster. Use the pictures
to familiarize yourself with each part, and then try to assemble the puzzle.

Valve _: the two exterior shells of the oyster

Mantle : thin layer of protective :
tissuethat lines each valve|

Gils Y GKS 228adiSNRa fFNBS&lG 2NHIYT
used for gas exchange and breathing

Adductor muscle : functions to
2LSYy FyR Ofz2as

Heart _: the small, beating organ
which lies within the pericardial cayi

Stomach _: saelike organ, used in
digestion and sorting of food particle

Labial palps _: four flaps that act as the »
gateway to the stomach, ingesting food and water wh v
emitting nondigestible material as pseudeces

Anus _:emitsd Of S YySRE 6 GSNI I FAGSNI I LI NIAOf
and digestible material have been processed

Word bank:
Gills Heart Labial palps Stomach

Valves Mantle Adductor muscle Anus
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Oyster Anatomy Puzzle-Answer Key




