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“The true laboratory is the mind, where behind illusions we uncover

the laws of truth.”
------- Sir Jagadish Chandra Bose

“For the beginners, practical knowledge is purely based upon sound theoretical
knowledge. The laboratory is the scientific workshop where the truth of ideas is
tested.”

---------- (Nanda and Ghosh, 1995).

Practical Manual of Anatomy and Biology of Shellfish ;B.F Sc. 15 Year 2+ Semester (CC-FSP214)  Page 1



SINo. | Dateof | Date of Title Page Signature | Remark
Exp. | Submission No.
L General concept of 3-8
Anatomy practical
2 Study of External 9-17
Morphology of Prawn
3 Study of External 18-19
Morphology of Shrimp
4. Study of Digestive 20-22
system of Prawn
3 Study of Excretory 23-25
system of Prawn
6. Study of Cireulatory 26
system of Prawn
e Study of Nervous 27-30
System of Prawn
8. Study of Reproduction 31-33
System of Prawn
9. Study of External 34-38
Morphology of Pila sp.
10. Study of External 39-41
Morphology of Unio
Sp.
11. Study of External 42-43
Morphology of Crab
12 Study of External 44-47
Morphology of
Cephalopods
13. Sensory organs of 48-49
Prawn
14. Study of External 50-52
Morphology of Prawn
15 Study of External 53-55
Morphology of Shrimp
16. Study of Digestive 56-57
system of Prawn
Practical Manual of Anatomy and Biology of Shellfish ;B.F Sc. 15 Year 2+ Semester (CC-FSP214)  Page 2




Practical: 1
% General concept of Anatomy practical:
Aim of practical class:

The students generally acquire theoretical knowledge in the class room. But in order to
gather practical knowledge, a student of fishery science should verify and learn the structural
arrangements of cells, organs and systems of the fishes as far as possible in the laboratory.

Guidelines for the students:

Students should come to the practical class in time.

One should not be remained absent in the practical ¢lass.

While coming for the practical class, they must bring the necessary articles.
Be seated in the seat allotted.

e

Maintain silence and discipline in the laboratory.

Students should listen to the teacher carefully and do the work accordingly.
Work with full concentration and confidence without disturbing others.

If face any difficulty, consult the teacher coneerned.

© o o

Do not borrow or lend any of the requirements to or from nearby friends.

10 Handle the instruments carefully.

1. Be economic and careful while using the chemicals.

12. Clean your hands and insttuments with soap and apply grease to the dissecting
instruments after finishing your practical work.

13. Before leaving the laboratory, ¢heck up vour instruments.

14. Always come prepared with the assignments given for the practical class.

Requirements of practical class:
For practical class, every student must possess the following articles.

Apron white in colour.

Practical record.

Rough practical note book.

A set of dissecting instruments (Fig.-1).

e N

Grease

6. Peneil and pencil cutter.

One eraser.

One scale of twelve inches length.

bl A

Thread of one meter.
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Fig-1

How to mamtain the Anatomy practical record:

The student of fishery sciences 15 advised to remember the followmg pomts for the maintenance
of Anatomy practical record az shownm Hg.-2.

§

100,
198

.

A hard bound practical record containing loose drawing sheets tied with a tape, so that
axtra sheets can be included 4f necessary,

Always draw the diagram of the dissection or the slide or specimen studiad in the middle
of the front sids of the drawing sheat. The back side of the drawing sheet should ramain
blank.

The notes are written on a plain white paper of siza of the drawing sheet and write notes
of its back side only. ‘The arrangements of the plain whits paper containing notes must be
in such a way that the description will be on the laft sids and the corresponding diagram
in the drawing sheet will be on the right sids.

Alwaysdraw the diagrams with pencil.

Mever use coloured or copying pencil or ink for the drawing.

Diraw only one diagram of the dissection done in each drawing shesat,

IMazinmm two diagrams should be drawn in a drawing sheat.

Awvoid shading the diagram.

Diagram should not ba too large or too small bt should be of moderate size.
Thediagrams must ba scientific rather than artistic,

Each diagram dust be labelled neatly with capital letters in pencil. The laballing should
be on theright side of the diagram.

In the left hand comer at the top, write the laboratory assignment mumber and date n
pencil according to the practical class.
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13, Atthe bottorn and towatds the right hand cotner, put your full signature, roll monber and
ctoup number n nk.
14, Do not trace the dlagrams form the book or fom the tecords of the practical hook,
15. Keep the record up to date and get ¢ corrected and signed by the concerned teacher m
each and every practral elass.
Instraments tised for microscopic stidy:
Students of fishery sclences are to study the details of mimte organisms and the muscles, cells
ete, of different fishes with the help of mitoscopes. For such studies, two different microscopes
ate generally used m the undergraduate laboratory namely, I SraplediEsection mictoscope 11N
Compound meroscope and [1I) Table lens,

simple dissection microscope (Fig.-2)
It 1z provided wih a single lens systern and consizts of the followng parts

Baze ot foot

Stand

Reflecting mirror

ialass stage

Adjustment serew

Towo stage ¢ lips for keepmgthe shde nposition
Folded atm

Convex kens (eve plece),

e L = O S =

Winkel-Zeiss 2
Eimﬂle, Dissecting

icrosco
(circa 1 SZE;;

—

Operation: Durng operation of this type of meroscope, the material on a slide 13 to be kept on
the zlass stage, Then one of the eves 18 1o fked Just above the lens and the light 13 to be adusted
by tuming the mitror. Mow the material should be brought to the focusing range and fmally by
rotating the adjustment serew the material can be viewed clearly, By this tvpe of mieroscope an
object can be magnifled from 4 1o 40 times depending upon the magnification ofthe lens,
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Precautions:

i. The microscope is to be displayed carefully and it should be kept at least
four inches away from the edge on the table.
ii. Direct sun light should not fall on the mirror.
iii. Water or chemicals should not adhere to any part of the microscope.
iv. Before use, the lens and mirror should be cleaned by means of silk cloth.

2. Compound microscope (Fig.-3)

It is provided with a double lens system (objective and eve piece). By this type of
microscope, using the same eye piece, various magnifications can be achieved by using
objective of different powers. Generally in the laboratory low power and high power
objectives are used.

Eyepiece / ocular

Trinocular head

Revolving nosepiece Objective

Power switch

Light intensity
regulator

: Coafse‘ﬁm@\_
Fine focus \\“‘

Mechanical stage knobs

Parts: The compound microscope consists of the following parts:

Base or foot

A mirror (one surface is flat and the other is concave)
Inclination pomt

Arm

Iris diaphragm

Stage

Two stage clips

Three objectives (different powers)

Bt Hhomoonoaoo o

Nose piece
Body tube
Draw tube
Coarse adjustment

ol
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m. Fine adjustment
n. Eye piece
Operation:

. The microscope is to be kept on the table at a distance of about four inches from the
edge of the table with the arm facing the user.

2. The body tube i to be raised for more than an inch above the stage by rotating the
coarse adjustments.

3. Then the low power objective is to be brought in line with the body tube by rotating
the nose piece.

4. Now light is to be focused by looking through the eye piece and simultaneously
turning the mirror.

5. The slide containing the material {(with a cover slip on it) should be placed on the
stage and then the material is to be brought to the focus of light which passes through
the central hole of the stage.

6. The body twbe is to be lowered by rotating the coarse adjustment until the objective
comes closer to the cover slip.

7. Finally, by looking through the eve picce and rotating the fine adjustment, the
material can he viewed clearly.

To get a clear picture of the material under high magnification, firstly it should be
viewed under low power objective and later high power objective is to be brought
over the material by rotating the nose piece. Now the material can be viewed by
rotating the fine adjustment.
An object can be magnified form 60 to 100 umes by the low power objective and
from 200 to 400 times by the high power objective.
Precautions:

L.

B

A R

While displacing the microscope one must hold its arm with one hand and its base or foot

should be supported by other hand.
The microscope should not be tilted unless mstructed by the teacher.

Direct sun hight should not fall on the mirror.

Plain mirror should be used for natural day light and concave mirror for the artificial
light.

Water or ¢hemicals should not adhere to any part of the microscope.

The objective must not touch the cover slop on the slide.

Before use, the lenses and mirror should be cleaned by means of silk cloth.

3) Tablelens (Fig.-4)

The table lens is used for observing smaller part of the fishes such as fins, scales,
teeth ete.

Parts: It consists of following parts-
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a. Base orfoot
b. Stand

¢. Handle

d. Lens

www . shutterstock.com - 397066351

For dissecting smaller fishes, the base or foot should be kept by the side of the dissection
tray and the lens should be fixed sufficiently above the water surface. Then by looking through
lens and rotating the screw, the distance between the water surface and the lens is to be adjusted
to the dissecting materials can be viewed clearly.

For dissecting smaller fishes, the base or foot should be kept by the side of the dissection
tray and the lens should be fixed sufficiently above the water surface. Then by looking through
lens and rotating the screw, the distance between the water surface and the lens is to be adjusted
to the dissecting materials can be viewed clearly.

Dissection tools: https://www.yvoutube.com/watch?v=EZW ApdYzegf()
https://www.voutube.com/watch? v=4 AophuoO8Ec

Parts of Microscope:
https://www.youtube. com/watch? v=hMnciPwo MPo

https://www.voutube.com/watch? v=mijEl Abpx 20 ¢
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Practical: 2
< Study of External Morphology of Prawn

The fresh specumen 15 slightly bluish i colour. The eatwe outer surface afithe bedy is covered by
hard exoskeleton The body 15 distinctly dnided mto two parts— cephalethorax and abdomen.
Both these paris bear on their ventral surfaces pawed appendages wiuch are specialised for
different finctions.

Cephalothorx ABAOAAR ———————

o
27 /':'t

7/

1o

Cephalothorax:

Cephalotherax 13 the broad, un-segmented and cyhindrical antersor part. It &5 formed by the fiision
of head and thorax A confumigis shaeld-hke exoskeletal coverng. called carapace. encloses the
cephalothorax. On baoth the wentrolateral sides. the carapace-hangs freely over the gill-chamber
as gill-cover or Branclhigstegrie.

Following structures are present on the cephalothoracic region:
{1) Rostrum:

On the dogsal and median surface, the carapace 15 dravwn mto a long serrated projection towards
the antépof ead. This 13 defensive n funchen

Precti ool M anzsad of Nsacbosey and @iology of Shellfich & T8 15%Y ear 2 Somactor (C-MP21H)  Saged



Draw the diagram:

Prawn: external morphology:
https:/wwwyoutube.com/watch?v=E1 kbX{IKfU
httpsat/www.youtube.com/watch?v=myEAm2Bjc8s

https.://www.youtube.com/watch?v=igrVmz625WA
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(2) Eve:

Near the base of the rostrum and on each side of the carapace 15 placed an eye. Edchieye s black
and hemuspherical and made up of several visual elements. It 15 thus called compound eye and it
15 mounted on a movable and jointed stalle. It 15 responsible for detecting light.

(3) Spines:

These are small pointed structures, present in paws on each lateral side of the carapace and
posterior to each eye. The anterior parr 15 known as antennal spmes amd the short postenior pair 1s
the hepatic spines.

{4} Appendages:

Thirteen pairs of appendages are present on the ventral sid&ef pravn The close apposition of
these appendages speaks about the fusion of cephalothoratic sezments.

The first five pairs. 1e. First antenna or Antepnnle Seconid antenna, Mandible. Furst maxills or
Maxillula and Second maxilla are known as gephahic appendages. The remammg eight pairs are
called thoracic appendages or periopods, winchimelude three pairs of Maxillipeds and five pairs
of walking legs.

(a) First antenna:

Furst antenna 15 also known as antenoules. It 15 placed near the base of the eye stalk. It carnes
olfactory setae, probably for determining smells and the balancing organ, called statocyst.

(b) Second antenna:

It 1 sitsated immediately after the fifst anterma The coxa contams a specialized organ. called
green gland or antennal glandfor maxillary gland). which serves as excretory organ

(c) Mandible:
It 15 placed on the outerSide of the mouth and is responsible for erushing the food.
(d) First maxilla or Maxillula:

This crown-shaped smallest appendage is placed shohtly posterior to the mouth It consists of
three small leaflike plates carrying semsory setae i thewr marsins. The first maxilla is
responsible for pushing the food mside the month

(e} Second maxilla:

Itis fan-shaped and placed immediately after the first maxilla The second maxilla serves double
function:— food setting producing constant water currant within the mill chambears.
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Fig. 18.2: wmmmm{Mthﬁmmm.l}mﬁmm C. Mand-
ble D. First maxila or Maxliula. E. Second maxifia

(f) First maxilliped:

The coxa and basis of the protopodieiare Hattensd to become jaws and bear stiff setas on then

inner marpins. In addition to short esdopodite and long exopodite, the coxa bears a bilobed

epipodite. 1he exo and endopodite parts ot coxa together with basis help m the m pushing of
food. The epipodites help msespimation
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Draw the diagram:
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Fig. 18.4: Three maxillipeds of Palremon. A,
maxifiped. B. Sscond maxiliped, C,
maiiped.

Fig. TR.E: A. Firs1 walking leg. B. Second walking leg
C: Third walking ing of Seiramon Mole ihai
tha prawn has five pairs of walking legs ol
which only T kst and second pairs of legs
are provided wilth apincers, The remasming
fhree pains am withoul spincens and resem-
il the fhird wislking leg

(g} Second maxilliped:

Here the short coxa earries on its outer margm 3 small epipodite and a gill The inner margin is
lmed with(fmmerons setae. The exopodite 15 long and un-jomted but the endopodite 15 made up
of five segments~— ischnum merus: carpus. propodus and dactylus. The last two segments are
curred backwardsto form a kmafe-like stmucture.

{h) Third maxilliped:

This appendage 15 les-like and its coxa carmies a thin epipodite on the outer side. The exopodite 15
tlen andwn-jointed but the endopodite has three segments— proximal mmddle and distal The
proxamal sepment 5 formed by the fusion of 1schium and merns, nuddle 15 carpus and the dastal
segmant 15 formed by the fusion of propodus with dactylus.
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Draw the diagram:
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i) Walking legs:

There are five pairs of walking legs for crawlng. Each les has a short protopedite Avith distinet
coxa and basis and a prominent five segmented endopodite. These endopodite segments are
tschimm. mems:;, carpus, propodus. and dactyius: The first and second legspossesspmeers formed
by the attachment of dactylus on propodus and are called chelate legs) while the rest are known
as non-chelate legs.

Abdomen:

The abdomen is composed of six distinct segments and a posteror-most triangular telson. Each
abdommal segment 1z laterally compressed and 15 bounded by afring-like exoskeletal piece,
called the sclerite. Each sclerite consists of a ventral plate-hike sternum and a dorsal arch-shaped
tergum The tergum suspends freely on the lateral-sides’asiplenron The pleuron 13 conmected
with the appendage of the corresponding side by a small plate-like epimeron. Each abdomminal
segment carries a pair of appendages on its ventralsides. These appendages are called pleopods
and the last pair is modified and knovwn as nropods.

{a) Pleopods or Swimmerets:

One pair of pleopods is present m each 6f the first five abdomnal segments. In each pleopod the
protopodite has a longer basis than the coxa. The exopodite 15 longer than the sndopodite. Both
the exo and endopodites bear tactile setae but the former is larger.

Fig. 1T A Firsl wsimmenst, B Second swrrmenil,
. Thirg swimmesst and [ Uropod ol
Sadravmcn, Bole Ta) @ mals Sl Cah
b cadnguished iom & femals ond by Mo
pFEgErcd ol appanis g
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The second pleopods of the male prawn have an addmonal process which 15 luown as
appendix masculina. The pleopods are primarily meant for swimming.

{b) Uropod:

One parr of uropods 15 present o the last segment ome or each sifle_ef the telson The
protopodite is one segmented but the exo- and endopodites are large and fap-shaped.

Draw the diggram:
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Practical: 3

Study of External Morphology of Shrimp

carapace

rostrum 9 ‘
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Differences between Penaeids and Non-penaeids

SL | Penaeids Non-Penaeids

No.

1. |Pleura on either side of the exoskeleton of the | Pleura on etther side efthe exoskeleton of the
second abdomunal segment overlap only the thid | second abdonunal segment overlap the pleura
segment of the first and thid segments

TS T
e =
— r "._'\7
2. | The first three walkmg legs are chelated Only the first two walking legs (pereopods)
are chelated
1" pereopod
< 3 e
. P T
3. | Antenmules with two flagells Antenmiles with three flagella
s
et Y

4. | Male possesses “Petasma” for transferning sperm | Such organs for transferring and storing are
and female possesses “thelycum” for storing the | not present
sperm

5. | Females lay eggs indrridually m water Females carry eggs between their pleopods as

a cluster

SHERIMP DISSECTICN:

https:dwwe voutube, comfwatch Tv=2dab vofd7AE &it=6Ts

evwctical Sfanual of Anatony and dinlagy of Shallfish <& F8c 1 Vaor 2f Savsacter (0 TP214)  Dga 19




Practical: 4
+ Study of Digestive system of Prawn

Digestive Svstem of Pravwn:

The digestre system of Prawn consists of (A) Alimentary canal and (B Dizestive glands.

A, Alimentary canal:

The alimentary canal of Pravwn is distinctly drisible mto three parts—iore gut. pud gut and hind
gt
1. Fore gut:

It is internally limed by thick cuticle and consists of following parts:
(a) Mouth:

It 5 a broad openmgs on the veniral side of the cephalothorax between the third and fourth
segments. It 5 bordered anteriorly by shield-bke labrum posteniorly by two-lobed lzbmam and
laterally by thesfifisor processes of the mandibles.

(b} Buccal cavity:

A small antero-postenorly flattensd chamber between the mouth and oesophagus. It has an
wregularly folded lning of cuticle.

(c) Oesophagus:
It rons yertscally npwards as a broad tube from the buceal cavity and leads to the stomach
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Draw the diagram:

Prawn digestive system dissection:
https.://www.youtube.com/watch?v=nepU67zG5rY
https://'www.youtube.com/watch?v=uPeRNw2 FicOQ&it=19s
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{d) Stomach:

This 1s the longest part of the fore gut wiuch 13 placed longitudmally within'the cephalothorax
It is divided into two paris:

(i} Cardiac stomach:It 15 larpe, spacious and bag-like anterior part of the.stomach Its mner
cuticular wall 15 provided with ridges having mumute bristles. The postertor part of the hastate
plate 15 depressed and reaches up to the cardio-pylonc opening.

i} Pyloric stomach:

The cardiac stomach opens within the next part, pylonic stomachthrough a narrow; X shaped
cardio-pylonic opening. The openmg 15 guarded by one anterior. one postenior and two lateral
valves. The pyloric stomach is much smaller and nafrewer than eardiac stomach It receives the
duct from the digestive gland, hepatopancreas.

2. Mid gut:

It is the narrow and elongated part of the® infestine, which begins from the dorsal chamber of
pyloric stomach and runs along the mid-dorsal lime up to the sixth abdominal segment. Its
internal epithelial lintng at the posterior pastis:folded. Thus the space within the tube 15 reduced.

3. Hind gut:
It is also lined by thick culicle and consists of folluwing parts:
{a) Rectum:

It 15 the swollen muscular regiopbol’the last part of mtestine having mumber as mternal folds.
(b) Anus:

This 15 the aperture throush Wwhich the alimentary canal opens to the exterior. It 15 a ventrally
placed longitudmal sbit-like opening, present near the base of the telson on a rased papilla.

B. Digestive gland:

Only one digestive gland. hepatopancreas. 1s present. It 15 an orange-yeliow coloured. loosely
arranged bilobed organ which encircles completely the pyvloric stomach part of the mntestine and
parthythe cafdiac stomach

The hepatopancreas i its role as digestrve gland serves as liver, pancreas and mtestine of higher
animals. In addition, it absorbs digested food and can store it for future use. Thus, this organ
serves double fanctions— digestion and storage.
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Practical: 5

< Study of Excretory system of Prawn

Exeretory organs of Prawn are known as green glands or anfennal glands: Thev are callad green
glands for thesr colonr and antenmal gland for the location at the base of'the second antennae.

Green gland

The organ consists of following parts:

{A) End sae:

This small bean-shaped part contams a blood lacuna. Its wall 15 two- layered. the mner layer s of
epithelial cells having excretory function and the outer thick connectrve tissue layer has mmute
lacunae
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Draw the diagram:

Excretory System in Palaemon (Prawn):
https:liwww.youtube.com/watch?v=URXYRcHBCOY
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{(B) Labyrinth:

Present outside the end sac and contams many namow, branched and coiled exeretory tubules.
Each mbule commmunicates with the end sac by a single opening but ppens Weithin the tladder
through scversl spertures. A smgle cpithclial ccll layer having cxesetery function linc: cach
tubule.

(C) Bladder:

It 15 a thm-walled sac with an epithelial bning. It compmnicates with the exterior through 2 small
ureter.
(D) Excretory opening:

It 15 present oo the base of each second amtenna. ‘Both the green glands are connacted with a
common large thin-walled transparent and centrally placed'sac, called the renal sac. It 15 present
between the cardiac stomach and the carapace and ®t comnmnicates with the bladder of each
green gland by a separate lateral duct. Thegwo lateral ducts are mterconnected by a tracsverse

comnectine.

8. Physiology of Green Glands of Prawn:

The green glands perform two important functions:
1. Elimination of nitrogenous waste products:

End sac and the labyrinth are“the twa fegions responsible for extracting urine from the blood.
The most nifregenous productd melude ammonia. a major excretory product in all crustaceans
{the ammonia compounds are excrefed by end sac m only aquatic crustaceans), and also urea and
uric acad.

The excretory products yare conveyed by the excretory ducts of the labyrinth from the
surrounding blood of the Baemocoel Ultrafiltration of the blood takes place across the wall of
the end sac. The labyrinth waills are folded and glndular which are considered as the site of
selectne reabsarption. The primary unmne is modified when it passes through the parts of the
excretory systenl The urme remams temporanly stored within the bladder and 15 periodically
expelled throush renal pore.

1. Maintains the osmotic equilibrinm.

The s®eess water which enters the body 15 separated from the body fiuid by the green glands to
mamtan csmotic equilibriom and volime regulation of the body fluid 13 achieved.

In addition to green glands, gills and integumental covering are also responsible for excrstion
The exoskeleton at the time of its periodic replacement carries a large quantity of excretory
products.

Pravidral Mamual of Anavowry and Sinlogy of SRl [3. 2.8 1° T aar 3o Somestor (CC-BS®214)  Page 15



Practical: 6

% Study of Circulatory system of Prawn
Circulatory System of Prawn:

In Palaemon the blood vascular system 1s of open type. It comprises: 1. pericandium, 1. "Heart,
3. Sinuses or blood-lacunae, and 5. blood channels. There are no vems and eapillares mn
Palasmon

1. Pericardium or pericardial sinms: It 15 a wide spacions sainus hying just blow the dorsal wall
of the thorax and above the reproducine organs and hepatopancreas. The heart is enclosed
within the pencardmm

2. Heart: The heart 15 muscular, triangular structure, perforated by e pairs of apermures or
ostia

3. Artenies: The oxygenated blood flows from the pericardial Sshus i to the heart When heart
contracts. it pumps out all of #s blood in to narrow, strong and muscular tubes called artenes.

4 Blood smmses or Iacunae: The artenies open m to the blood simuses or lacunae. All the sinnses
of the body eventually connect together to form a parr of ventral sinuses, situated below the
hepatopancreas.

5. Blood channels: From each ventral siqus blood 18 carried to the gill of that side by means of
six afferent branchial channels. The oxygenated blood will be carried to pencardial smus by
another seres of six efferent branchial channels:

* In Palaemon, the blood i1s colourless, thin watery fluid contammg floatmg colourless
leucocytes or the white amoebotd corpuscles, which are phapocvtic m nature. The
respratorny pigment 15 kaemocyanin which 1s dissolved m the plasma of the blood

= Haemocyamn i1s composed of copper and protein. The blood has the power of
coagulation

» Prawn - Blood Circtdatory System -B1 04 790 M ATTOI9H
hitps :[iwww youtube.comiwatch ?v=K-xDsc VaLXU
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Practical: 7
 Stidy of Nervous System of Prawn

Nervous System of Prawn:

Nerious system resembles the annelidan pattern but shows considerable advancement,
It is divisible into:

(A} Central nervous systems

(B) Peripheral nervous system

(C) Autonomic nervous systen

It also mehudes several sense organs to pernut the enfry@f different messages from outside,
A. Central nervous system:

The central nervous system runs from anterior to posterior end and coniains following
structures:

1. Brain:

It 13 made up of a pair of supracesophageal ganghia which are placed dorsally and near the base
of the rostrum It sends a number of peripheral nerves to the different organs at the anterior end
of the cephalothorax.

1. Circumoesophageal connectives:

These are a paired cord, 2achiof which begmns from the supracesophageal zanghon of one side
and runs posteriorly/along the ventrolateral wall of the cephalothoracie cavity, A small ganghon
15 present m efch commussure to supply nerve to the mandibles.
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The two cords are connected by a thin merve, called tramsverse loop. which s present
mmmediately after the oesophagus. The two comnectrves ulimmately wnste at the floor of the
thoracic cavity with a large ganghon called the thoracic ganghiomc mass.

3. Thoracic ganghonic mass:

A large ventral elongated mass 15 formed by the fosion of eleven pawrs of gangha. Two
cucumoessophageal connectives are united with 1t at the antenior ead This ganghionic mass s
pierced by the stemal artery. It sends eleven paws of peripheral nerves:

4. Ventral nerve cord:

From the postenor end of the thoracic ganghome mass oripmates wentral nerve cord which rmns
up to the posterior-most segment. The cord appears to be smale but m reality it 15 formed by the
fusion of two separate cords.

The venTal nerve cord along 1ts course bears a ganglion m'each sepment. The last ganshon or
6th ganghion 15 the largest of all the abdommnal panghs and¥nown as stellate ganghon

B. Peripheral nervous system:

The perpheral nerves are gnven off from the different parts of the central nervous system Each
pertpheral nernve contamns two kbmds of fibres—motor and sensory. The motor fibres camry
mstructions from the central nervous system to different parts and the sensory fibres are meant
for brinoing messages from different gornersief the body

Following peripheral nerves are seen in prawn:
1. Opiic nerve:

From each lobe of brain @n opfic nerve enters within the eve to innervate the retinal layer.
1. Antennular nerve:

From each lobe of brain an antenmlar nerve 15 given within the fyst anfepna or antenmule to
supply s:atocystandaarions other structures present i the first antenna.

3. Antennary merve:

From the postenior@ide of each lobe of brain antennary nerve origrates and runs posteniorly to
take a quick tum fowards the anterior dissection to supply the various parts withn second
antennd in¢hiding green gland.

4. Cephalothoracic nerves:

Elevefipairs of cephalothoracic nerves originate from the thoracic ganslionic mass to supply
dafferent nmscles and appendages m that region.
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5. Abdominal nerves:

From each abdominal ganglion two *pairs of peripheral nerves are given off to the corresponding
segments to supply muscles and appendages. The stellate ganglion m addition fo these two pamrs
sends several more branches to telson, rectum and other adjoming structures.

C. Autonomic nervous system:

It includes a few munute ganglha and slender nerves which are present over the cardiac stomach
to supply mvoluntary parts of the body.

D. Sense organs:
1. Tactile organs:

These sense organs are present along the margmn of antenna and other appendages. These are
responsible for the sensation of touch.

2. OHactory setae:

These organs are present on the small inner branch ofthe outer feeler of the first antenna. These
are responsible for smell

3. Statocyst:

Inside the base (pre-coxa) of each anfenmmiel the statocyst 1s present as a small white and
spherical cuticular sac. In the central part.of the sac, elongated and slender sensory setae are
elliptically arranged. Finer branches of statocyst nerve camry the information from each seta to
the bram and the amimal corrects #ts loss of equilibrium

4. Eye:

Each movable and stalked 2ve'is compound in nature, 1.e., made up of several simple visual
units’ Each unit is called an ommatidium or ocellus.

Each ommatidmm 18 divisible into two parts ——outer dioptrical region for focussing the light rays
falling from the object and mmner retinal part or receptor region for recerving hight stinuhb and
serves to form the mage.

~ Dissection of prawn | Nervous system|
https://www.voutube.com/watch?v=qGbINkidcAc

~Nervous System of Prawn - f6:fS a7 STged =T

https://www.youtube . com/watch?v=TPdqtymVtx0
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Practical: 8
“» Study of Reproduction System of Prawn

Reproductive System of Prawn:

Sexes are separate m prawn and sexual differences (1e, sexval dimorplitm) 3¢ promment. The
gonads are of different shapes and both occupy stmular position.

DIFFERENCES BETWEEN A MALE AND A FEMALE PRAWN

Mare Fraan
1. Among the specimens of same age, the | 1. Size is comparatively smaller.
size is large. pe
1 Abdomen is narrow. 1AHq_-un;__hwm.
3. Walking legs are closely set. 3. Walking legs are set apart.
4. Second walking leg is strongly developed | 4. Second walking leg is moderately deve-
and with numerous spines. _“__m.
5. Appendix masculing is present in the | S. Absent.
second pleopod.

6. Testes are clongated with a long median |6 Two ovaries are fused at both the ends
gap for cardio-pyloric strand. Posterior | and the median gap is short.
ends are free.

7. First part of the reproductive duct, wis | 7. The oviducts are straight.

deferens, is colled.
8. Reproductive openings 1 8. Gonopores present near the base of
”M‘:ﬂfhﬂ“ I:; Iblmlt:hp

———
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Male reproductive system:
L. Testes:

These pawed, soft and white organs are present above the hepatopancreas and beneath the heart.
Anterior ends of the two testes are united but the posterior ends are frée. Each testic includes
mumerous numute tubes, called semumiferous tubules. which remain enclm;eﬂ within commective
tissue, Each tubule has an mner lming of a single laver of epithelial cell whieh transforms nto

spermatozoa.

2 Vaz deferens:

From the posterior end of each testis, a long pmch-cotled duct, called vas deferens, ongmates
3. Seminal vesicles:

Each vas deferens near the base of the fifth walkmg leg is.swollen as seminal vesicle. It serves as
a chamber in which sperm cells are temporarily stored and transformed into small packets, called

spermatophores.
4. Male gonopore:
The base of each fifth walling leg contains a small opening, called male gonopore, through

which the seminal vesicle of the correspondimiz sidle opens. The gonopors i guarded by a small
cuticular lid.
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Female reproductive system:
1. Ovaries:

These pawed white and compact organs are placed above the hepatopancreassand bepeathithe
heart. The two ovanes are united at thewr both ends. Each ovary i1s boudded by a Bard capsule
within which egg cells or ova remam serially arranged. The matured eggs remam near the margin
and the immature eggs occupy the centre.

Y, Oviducts:

From the outer border and from near the middle of each ovarjeesiginates a short and wide
oviduct which rors straight dowmwards to the third walking leg.

3. Female gonopare:

Present one on the inner side of each third walkine ler as a small aperfure is called the female
goniopre of reproductive opening. It acts as an outlet of oviducts.

Prawm veproductive system.!
Bftps./www. voutube comiwate i v=0Th{)QeriQbl
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Practical: 9
+ Study of External Morphology of Pila sp.

Shell of Pila:

The shell of Pila glebosa. as m other Gastropoda. 15 uoivalve but cotled g&mid:i'cemml axis m a
right-handed spaal.

The top of the shell is the apex whach 15 formed first and growih @f shell takes place from it the
apex contams the smallest and the oldest whorl Below the apéx W @8pre consising of several
successively larser whorks or codls followed by pemiltinate whorl and the largest whorl of body
whorl which encloses most of the body.

The lines between the whorls are called sutores. Internalby, all'the whorls of the shell are freely
comnmmcated with one another: such a shell is called unilocular. The body whorl has a large
mouth or opening, which the head and the foot ofthe Irmgantmal can protrude,

The mouth lies to the nght of the columeliadand the shell 1s spiralled clockwise. The outer margin
of the mouth 15 called an outer lip, and the mner margm as inner or columeliar lip.

penullimate whod  apéx ol shell Ruture

In the centrgsof the shell runs & vertical axis or colsmella around which the whorls of the shell
are coilad; the columella 1= hollow and its opening fo the extenor is known as an nmbilicus. The
lines pfgmwﬂl of shell are visible, some of them appear as ridges known as varices. The shell of
Pila gfu‘!ium varies m colour from yellowish to brown or even blackish
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Operculum of Pila Globosa:

Fitting wnto the mouth of the shell 15 a calcareons operculum . its outer surface mnn%.g:iﬁmpﬁ of
rings of growth around a muclens; the mner surface has an elliptical boss fof attachment of
nmiscles, the boss is cream- coloured and is surrounded by a groove. Thepoperculimds. m fact,
secreted by the glandular cells of the foot.

Microscopic Structure of Shell:

The shell of Pila globosa consists of an owtermost pigmented layer called perostracum made of
a homy orgamc conchiolin. below this 15 a prismatic layer made of crystalline calcareous plates
runming  vertcally, the mmermost nacreous layer is miade (ol talearsous plates runnmg
longitudinally. Inside the shell is the mantle which secretes thehell

Flg. 60.2. Pila globosa Shell
seen drom  dorsal
surface

Body of Pila:

The bud}fcﬂnﬁiah-nfahéad. a foot and a visceral surface, mass. In an expanded antmal the head
and foot_cemesgut of the shell-mouth but the 1isceral mass hies mside the shell whorls: A
collumsllar muiscle arises fiom the foot and 13 mserted m the columella. it attaches the body to
the shell and #wthdraws the animal mside and closes the operculum

(i) Head:

There sadhstimct head produced 1nto a snout. the head bears two paws of tentacles. The first par
af tentacles or labial palps are small and Lie i front. behmd them there 15 a second paw of
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tentacles which are long. The tentacles are hollow and capable of muchpextension and
contraction. Behind the tentacles the head has a pair of eyes bome on stalks erommatophores.

(ii) Foot:

Below the head 15 a large muscular fool. its lower surface 15 gray and flattened sole. It &=
triangular with the apex pomting backwards. it is used for creeping Jits upper surface is spotted
and the dorsal posterior surface bears the operculum.

When the foot is withdravn the operculum clases the mouth of the shell In the foot is a pedal
mucous gland whick forms a shime trail dunng locomotion Waves of contraction which sweep
from the anterior to the postenor end gfthe foot provide the main power for locomotion. In fact,
the head and the foot together mﬂstmﬂe the head-foot complex which 15 connected to the
visceral mass by an meonspicuons neck.

{iif) Visceral Mass:

Above the head-foot complex 15 8 visceral mass contaming the main organs, it fills all the whorls
of the shell and 1t is spirallveoiled fike the shefl The visceral mass exhibits the phenomencn of
torsion which 15 distingt fiomicoiling. It 1 soft and grey to dark brown m colour.

(iv) Mantle:

The mantle, also referred to as pallimm covers the visceral mass and #t forms a hood over the
animal when 1t tsowathdravn The edze of the mantle 15 thick and contams shell glands which
secrete the shell. above the thickened edge there 1 2 supra-marginal groove.
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The mantle also has 7wo fleshy lobes called nuchal lobes or psendepipodia which are jomed on
etther side of the head. The left pseudepipodnum form: a long mubular respiratory siphon for
aerial respiration and a respwatory current emiers, through 1. the night pseudepipodium 15 less
developed and nof a tegular fube. resptratory curreni passes out through 1t.

Mantle Cavity and Pallial Complex:

I the antersor part there 13 a large space betwesn the mantle and the body. fhis 15 8 mantle or
pallial cavity which has been shifted to the'front by a process of torsion. It encloses & mumber of
organs and the head can be withdrawm'mto it. The mantle or pallial cavity encloses within it a
mumber of important organs wrhich are collectively known as pallial complex
Near the right pseudeprpodmmies a promment ridge or epifaemia which rmns backwards up to the
end of the mantle cavityit ;ﬁi"iﬂﬁ the mantle caiiy mto a8 neght branchial cavity and a lefi
pulmonary sac. .

In the branchal caviyt efichamber he a single mill or ctemdmum rectum and amns. the genstal
aperture and the anterior chamber of the kidney as a reddish miass near the posterior end of the
epitasntia Near the lef pseudepipodium s a fleshy osphradium a typical molhiscan sense organ.
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Draw the diagram:

hitps:/iwww.youtube.com/watch?v=MOPBzJ81GIY
hitps://www.youtube.com/watch?v=DiCRj0z0 Fxk
https://www.youtube.com/watch?v=JNIzKIRDIxY
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Practical: 10
<+ Study of External Morphology of Unio sp.

External Features of Unio:

(i) Shape and Size:

The body 15 laterally flattened. The anterior side of the body 1s roughly oval meutline and the
postertor end 15 shehily narrower. Lamellidens has a bilaterally symmetriga? bodye

(ii) Shell:
The soft body of Unio 15 completely enclosed by akard calcareous shell. Shell 15 composed of
two symmetrical and equal halves called valves and known as right and left valves.

The two valves are united by a dorsalelastic band called a hinge Ligament which 15 contimous
with the two shell valves but 1smdde of in-calcified conchiolin. # 15 elastic and causes the vabves
of the shell to open.

At the anterior end of the hinee igament on each side, & a swelling called nmbo which is the
oldest part of the shell and 15 first formad 1 a youne animal Below the umbo are concentric
lines of growth of the shell valves.

But 10 some oysters:the upper or left valve 1s always larger than night valve by which the antmal
15 attached.

If a shell valvesfemoved fom the mantle lobes, its mner surface 15 seen which shows marks of
msertion of muscles munming transversely between two valves.

The insertion of the edge of the mantle marks a pallial line. Anteriorly is an impression of an
anterior adduttor nuscle, posteriorly 15 a larper impression of a postertor adductor mmscle; close
to these smpressions are marks of an anfenior refractor nmscle and a postenor retractor muscle.
Mearthe anterior addwctor 15 also an mpression of a protractor mmscle.
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The adductor muscles close the shell valves tizhtly by pullisgthem together; the retractors pull
i the foot. and the protractor pushes out the foot. The hiige hisament acts antagomstically to the
adductor muscles and causes the shell valves to open when the adductors relax.
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Draw the diagram:

https://www.youtube.com/watch?2v=WIlzuSBKrtaY
https://www.youtube.com/watch?v=ADGkuX8I19¢ &t=70s
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Practical: 11
% Study of External Morphology of Crab

= Bedy is flat and covered by a carapace. It 15 comprised of a cephalothorax of 13 segments
and abdomen 15 curved below the cephalothorax

» The cephalothorax 1s comprised of 13 (5 + 8) segments of cephalic and thoracic region. 15
much broader then s length and 15 covered over by a carapace.

* The cephalothorax bears a pair of stalked compound eyes, a pair each of small antenmule
and antennae.

= Mouth parts (mandible, first maxillae and second maxillae) and first two maxillepedes
are exceedmgly small and are coversd over by third maxillepede which acts as operculum
Of COVET.

= Of the five pars of walking legs, first pawr 15 chelate and 15 largest. The second to fifth
pairs are non-chelate and sufficiently developed and'elawed.

= Abdomen is reduced, flattened and 15 curved permanently m a proove below
cephalothorax It 15 comprised of six segments with a telson

» Two paus of copulatory stylets formed by 1st and 2nd pleopods are seen i the males. In
females, four paus of pleopods form an egg carrying basket. Thus m a crab, well-devel-
oped locomotor appendages like swimmerets of prawn are not seen i the abdomen Anus
1s present at the termunal end of fast abdominal segment.

Fig. 18.18: External lealures of 8 irus crab. A, Domal view. B. Ventral view.
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Draw the diagram:

https://www.youtube.com/watch?v=stUjTosyTPE
https://www.youtube.com/watch?v=u7jyRDn99;jY

Practical Manual of Anatomy and Bivlogy of Shellfish ;B.F.Sc. 15 Year 24 Semester (CC-FSP214) Page 43



Practical: 12
% Study of External Morphology of Cephalopods

Loligo:
1. It 8 a marine molluse commonly called squid.
2. Body1s long, slender. pigmented and taperng belind.
3. A fin 15 present along ifs postero-lateral edges.
4. The shell 15 mternal feather-like and membranous.
5. The body 15 dimisible into head, collar (neck) and trunlk.

6. Head bears a parr of large bulming eves 4 pawrs of thick and small arms and a par of long,
slender and clubbed tentacles.

Octopus:

1. It 15 commonly called as “sea-devil™ and 15 a marmne and cosmopolitan animal.

2. It ﬂnrmaﬂj.-' found in holes or crevices or under stones alnﬂg sea bottom.

3. Body globular and 15 divided into visceral ump and head. The head 13 comparatively small

4. Foot modified Into 8 small and thick arms which are all arranged around mouth.
5. Head bears a par of large conspicuous eyes.

6. Each-arm 13 beset with two rows of large cuplike suckers all along 1ts length.

1. The third night arm of male 15 modified into a spatulate structure for transfer of
spermatophores nto the female.

8. Shell and tentacles are altogether absent.
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Q. Between head and visceral bump, at the lower side, 15 present a comcal funnel at the base of
which bes an ink gland which helps m its escape from enemy.

Cuttlefish:

1. It 15 a marme molluse commonly called cuttle-fish and 13 commeonly nsed as food.
2. Body bilaterally symmetrical somewhat ovoid asd dorsoventrally flattenad.

3. Body is distinguished into head, neck (collar) and trunk (body).

4. Hezad 15 round and bears two large and bulzing eyes, 4 pairs of small straight and forwardly
directed arms and a pair of long, curved and clubbed tentacles.

5. Each arm along its mnner concave surface, bears four rows of large and distinct suckers.
6. The tentacles bear suckers along thew fiee clubbed end.

7. Collar 15 reduced and 15 hidden beneath the trunk

5. Trunk bears a thick and broad lateral fin_ all along its length.

9. External shell absent but a greatly reduced and calcareous. Internal shell 1s present below the
dorsal skin.

10. In male the left tentacle 1 hectocotelyzed and 13 used for copulation
11. The arms and tentacles are modifications of foot.

12. An mk gland 15 present which ejects mk-like fluad as a device to escape from the enemy:
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Fig. 217, SEPIA

Fg. 210, DETOPUS
R4, ARASS SUCHTS,

LATERAL FIN

Fig. 218. LOLIGO
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Draw the diagram:

https:/iwww.youtube.com/watch?v=r-2iYtgS EM
https:liwww.youtube.com/watch?v=elw Tcew0GOc&t=57s
https://www.youtube.com/watch?2v=UiXA547 TVo&t=50s
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Practical: 13
% Sensory organs of Prawn

Type of Prawn sensory organs

- 4

Statocvsts Tactile organ | Olfactory urgim‘ Compound Eve

14e
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Draw the diagram:

hitps://www.youtube.com/watch?v=h0Gs Xi9mw 1
https:/iwwwyoutube.com/watch?v=9rNI6 MO6X2¢
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Practical: 14
< Larval stages of shrimp

Life cycle of £ monodon

Egg

)

’.I-Jauplius larvae ( 6 stages ) \

|

Protozoea ( 3 stages)

——— Larvalstages

(12)
Mysis (3)

l

Post larvae

l

Adult

L
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# The first larval stage is known as
nauplius. The unsegmented body
which is pyvnform in shape
possesses three pairs of
appendages. The nauplius
undergoes six moltings within 50
hours into a protozoea.

# The body becomes elongated with

a distinct cephalothorax. The early
protozoea stage has a pair of
protruded compound eves, the next
stage is characterized by the
presence of a rostrum and the late
protozoea stage has a pair of
uropods.

# After 4-6 davs, the protozoea finally
metamorphoses into a mysis. (Fig.a-
b). At this stage, the larvae assumes
the form of a juvenile shrimp at which
the pleopods are to develop. At this
stage. tiny protrusion known as
pleobases are seen on the ventral side
of the abdominal segments.

# The mnext stage is marked by the
devlopment of first segment of the
pleopods development. The mvsis
remain drfting in the water column

until they metamorphose into post
larvae within 10-12 davs.
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# At post larval stages, the pleopods
become  fully  developed and
functional and attains sexual matunty.

# Thev spend their juvenile. adolescent
and sub-adult stages in estuanne
waters and then gradually move
toward deeper water as they grow and

eventually retuming to offshore water
when they attain sexual maturity.

#» The shrimp begin to grow as they
settle into the salt waters of the
estuaries. They feed on algae, small
animals and debrns. But as they grow.
they also become prev for small fish
living in the waters. Juvenile stay in
these areas for two to three months.

hitps: fiwww. votttube.comiwaich?v=ATs9e SEA RO
hips:ihwwwoidiche.comiwatch v=Hinp XF3u Vvl &i=56s
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Practical: 15
% Larval stages of prawn

Larval stages (11)of Macrobrachium
rosenbergii

/A érﬁw

RN Hm/mm it er

O ———

_lk_qdedigimhum

ZOEA-I ZOEA-II

Carapace with prominent »
supra-orbital and "

Carapace smooth;
anterolateral edge produced into
a small pterygostomial spine; branchiostegal spines, eyes

rostrum slender, pointed, eyes stalked, a pair of prominent {
large, sessile; abdomen 6- lateral spines present on the

segmented; telson not 5" abdominal segment and
demarcated. fronRiadh telson with eight pairs of

abdominal segment and bears spines.
seven pairs of spines.

e
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ZOEA-IlI

Characteristics : Rostrum with
epigastric spines, carapace with well
defined supra-orbital, brachiostega
and pterygostomial spines, biramous
buds of third and uniramous bud of
fifth pereopo developed, articulation
of telson with sixth abdominal somite
is defined, and uropd developed and
biramous with exopod bearing six
long plumose setae and endopod
bare.

ZOEA-V

Characteristics:
Biramous buds of fourth
pereopod developed, telson

rectangular, posterior margin
with five spines on either side, [%
distal portion of lateral margin !

with three spines, endopod of
the uropod with more than six

plumose setae.

|
f |
A

ZOEA-VII

Characteristics : Rostral teeth serrated on the
ventral surface, three plumose setae under the
second teeth, uniramous buds of pleopods
developed; telson narrow posteriorly, tip with
ten spines, outermost ones longest and
COSpicuous.

ZOEA-IV

Characteristics : Larvae with third and fifth
pereopods developed, rostrum with two dorsal
teeth, endopod of uropod with plumose setae.

ZOEA-VI

Characteristics : Fourth periopod fully
developed and thus in this stage all the
periopods are fully developed, no pleopod buds
telson slightly tapering towards the posterior
end and endopod of uropod bearing more than
eleven plumose setae.

ZOEA-VIII

Characteristics : Buds of pleopods are
biramous, without any setae, tip of the telson
pointed, endopod of uropod with more than 18
plumose setae.
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ZOEA-IX ZOEA-X

Characteristics : First and second pereopods chelate, Characteristics : Appendixinterna
developed on second to fifth pleopods,

exopod of third and second pleopods atleast with and . i
outerspine on tip of telson very long.

endopod bare.

FIRST POSTLARVAE

Characteristics : Except for the size first post larvae has
most of the charactenistics of adult. pleopods have become
functional and pereopods have become uniramous; carapace
with branchiostegal and antennal spine only, rostrum long with

8-9 teeth on the dorsal side and at least a single tooth on the
ventral Side.

SECOND POSTLARVAE

Characteristics : Rostrum at least with ten dorsal teeth and
two ventral teeth, ploeopods have become fully functional with
exopod and endopod bearing long plumose setae, telson with
sharply pointed tip bearing four spines and two setae, anterior
two pairs of lateral spines movable and have shifted toward the
dorsal aspect of the telson.

hitps :fiwww vertube.com/watch?v=RDIfHSOVN X0
hitps fiwwwyentube.com/watch?v= 7hVylhehAA
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Practical: 16
¢ Larval stages of crab

Life cycle of scylla serrata

Egrg

Zoea (5 stage)
LARVALSTAGES
l e

Megalopa

!
Juvenile

Crab1/1stinstar

Zoea-1

Zoeall
fi 7» -
. : ‘ »Eyes are stalked.
» Abdominal ; I_ﬁ_m’ » 5 Ab Tl
SRR 2E 0 segments are five,

»Telson is with 3 »Telson has 444
3+3 spines. ‘ spines
»Eyes are sessile.

TS
 Degpartment o Fish and Wikl

ZoealV

Zoea Il

Pleopodsbuds
appear in abdominal
segments and
rudiments of
remaining thoracic

appendages also
appear.

There are five
abdominal

segments,
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ZoeaV

#Setae are present in
pleopods.

»Telson with 5+5
spines.

#»Rest of thoracic
appendages develop.

Megalopa

#Carapace length is
more than width.
#Abdomen with five
pairs of pleopods.
# A pair of chelipeds and
four pairs of legs are

5th zoeal stage of .
Cancer gracills e Seeh

Adult

»Carapace with nine anterio lateral
spines on either side .

»First pair of cheliped and three
pairs walking legs. fifth pairs of legs
has paddle shaped dactylus.

#sexual maturity is reached after 18
to 20 postlarval molts; at the age of 1
to 1%2 years.

7 Males continue to molt and grow
after thev reach sexual matunty.

» females cease to molt and grow
(terminal molt) when thev mature
and mate.

hitps ://www.voutube.com/watch?v=7isXWEedYTA

hitpssfiwww.youtube.com/watch?v=8Z-LvzYGljc

hitps://www.youtube.com/watch?v=DN164h YstIM
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