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INTRODUCTION:
UNLOCKING THE
MYSTERIES OF
MARINE BIOLOGY

F o r  d e c a d e s ,  t h e
dogfish shark has been
a  c o r n e r s t o n e  o f
comparative  anatomy
educat ion  in  h igh
school  and  college
biology  labs.  When
students  first
encounter a preserved
dogfish, it is often their
initial  exposure to the
internal  complexity  of
a vertebrate. The task

can feel overwhelming,
which  is  why  many
learners  search  for  a
Dogfish  Dissection
S t u d e n t  G u i d e
Answers  resource  to
help them navigate the
intr icate  layers  of
muscle,  cartilage,  and
organ  systems.  This
art ic le  serves  as  a
c o m p r e h e n s i v e
companion to that very
guide, offering detailed
e x p l a n a t i o n s  o f
anatomical  landmarks,
common lab questions,
and  the  bio logical
significance  of  each
structure  you  wi l l
encounter.  Whether
you are preparing for a
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lab practical or simply
want  to  deepen  your
understanding of shark
a n a t o m y ,  t h e
information  below  will
help  you  connect  the
dots between what you
see  on  the  dissection
t r a y  a n d  t h e
evolutionary  story  it
tells.

WHY DISSECT A
DOGFISH? THE
EDUCATIONAL
VALUE

Before  diving  into  the
specific  answers  found
in  a  typical  student
guide, it is important to
u n d e r s t a n d  w h y
educators  choose  the
dogfish  as  a  model
organism.  The  spiny
dogfish  (Squalus
a c a n t h i a s )  i s  a
cartilaginous  fish
belonging to the class
Chondrichthyes.  Unlike
bony  fish,  dogfish
possess  a  skeleton
made  of  cart i lage,

which  is  lighter  and
more  flexible.  This
makes  d issect ion
easier  and  provides  a
clearer view of internal
structures  without  the
interference  of  heavy
bone.  Furthermore,
dogfish  share  many
f u n d a m e n t a l
v e r t e b r a t e
characteristics  with
humans,  including  a
w e l l - d e v e l o p e d
nervous system, a two-
chambered  heart,  and
a  complex  digestive
tract.  By  studying the
dogfish,  students  gain
i n s i g h t  i n t o
e v o l u t i o n a r y
adaptations  that  have
persisted for over 400
m i l l i o n  y e a r s .  A
thorough  Dogfish
Dissection  Student
G u i d e  A n s w e r s
document will typically
walk you through each
system  in  a  logical
order,  beginning  with
external  observations
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a n d  p r o g r e s s i n g
toward  internal  organ
identification.

EXTERNAL
ANATOMY: THE
FIRST
OBSERVATIONS

Any reputable  student
guide  begins  wi th
external  anatomy,  as
these features provide
c l u e s  a b o u t  t h e
dogfish's  lifestyle  and
ecological  role.  When
you  first  examine  your
specimen, take note of
t h e  f o l l o w i n g
structures:

Lateral line
system: A
visible line
running along
each side of the
body. This
sensory organ
detects
vibrations and
pressure
changes in the
water, allowing

the shark to
sense movement
from prey or
predators.
Spiracles: Small
openings located
behind each eye.
These are
modified gill slits
that allow the
dogfish to take in
water even when
resting on the
ocean floor.
Gill slits:
Typically five
pairs on each
side. Water exits
through these
slits after passing
over the gills,
where oxygen
exchange occurs.
Cloaca: A single
posterior opening
that serves the
digestive,
urinary, and
reproductive
tracts.
Dorsal fins: Two
distinct dorsal



4

4 Dogfish Dissection Student Guide
Answers

2025-07-26

fins, each
preceded by a
sharp spine
(hence the name
"spiny" dogfish).
These spines are
defensive
structures and
contain mild
venom.

A common question in
any  student  guide  is:
"What is the function of
the  lateral  line?"  The
a n s w e r  i n v o l v e s
mechanoreception. The
lateral line is filled with
n e u r o m a s t s  t h a t
respond  to  wa te r
displacement.  For
s tudents  seek ing
Dogfish  Dissection
S t u d e n t  G u i d e
A n s w e r s ,
understanding that this
system  al lows  the
shark to hunt in dark or
m u r k y  w a t e r  i s  a
c r i t i c a l  p i e c e  o f
knowledge.  Another
f r e q u e n t  q u e r y
concerns the difference

between the male and
female  dogfish.  Males
h a v e
claspers—modified
pelvic  fins  used  for
i n t e r n a l
fe r t i l i za t ion—whi le
females  do  not.  This
sexual  dimorphism  is
one  of  the  eas iest
features  to  identify  at
t h e  s t a r t  o f  y o u r
dissection.

INTERNAL
ANATOMY: A STEP-
BY-STEP
BREAKDOWN

O n c e  y o u  h a v e
completed the external
examination,  the  next
phase involves opening
the  body  cavity.  Your
student guide will likely
instruct you to make a
careful  incision  along
the  ventral  surface,
exposing the organs in
a  systematic  way.
Below  is  a  detailed
breakdown  o f  the
major internal systems,
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with  explanations  that
align  with  common
questions  found  in
dissection  guides.

The
Digestive
System
The  dogfish  digestive
system  is  relatively
straightforward  but
contains  some  unique
features.  Begin  by
identifying the mouth
and  pharynx .  The
teeth are not fused to
t h e  j a w  b u t  a r e
embedded in the gums
a n d  r e p l a c e d
c o n t i n u o u s l y
throughout life. As you
move  posteriorly,  you
wil l  encounter  the
esophagus,  a  short
tube leading to  the  J-
shaped stomach.  The
stomach is divided into
t w o  r e g i o n s :  t h e

cardiac  portion  (near
the  esophagus)  and
the  pyloric  portion
( l e a d i n g  t o  t h e
i n t e s t i n e ) .  A  k e y
structure  here  is  the
pyloric  sphincter,
which  regulates  the
passage  of  partially
digested food into the
s p i r a l  v a l v e
intestine .
O n e  o f  t h e  m o s t
distinctive  features  of
the  dogfish  digestive
tract is the spiral valve.
Unlike the long, coiled
intestines of mammals,
the dogfish has a short
intestine with a spiral-
shaped  internal  fold.
This  increases  surface
a rea  f o r  nu t r i en t
absorption  without
requiring a long tube. A
typical  student  guide
question asks: "What is
the  advantage  of  the
spiral  valve?"  The
answer is that it slows
the  passage  of  food
a n d  i n c r e a s e s
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absorption  efficiency,
which is essential for a
predator  that  may  go
long  periods  between
meals.
Other digestive organs
inc lude  the  l iver ,
which  is  large  and
divided into two lobes.
The  l iver  stores  oil
( s q u a l e n e )  t h a t
provides  buoyancy,
since  dogfish  lack  a
swim  bladder.  The
gallbladder is nestled
between the liver lobes
and stores bile,  which
is  secreted  into  the
i n t e s t i n e .  T h e
pancreas  is  a  diffuse
organ  that  produces
digestive enzymes and
hormones.  Finally,  the
sp leen  i s  a  da rk ,
e l o n g a t e d  o r g a n
involved  in  immune
function  and  blood
filtration,  though  it  is
technically part  of  the
circulatory system, not
the digestive system.

The
Circulator
y and
Respirato
ry
Systems
The  dogfish  heart  is  a
t w o - c h a m b e r e d
structure  located  near
the gills. It consists of
the  sinus  venosus,
atrium, ventricle, and
conus  arteriosus.
Deoxygenated  blood
e n t e r s  t h e  s i n u s
venosus, moves to the
atrium,  then  to  the
ventricle, which pumps
it  through  the  conus
arteriosus  toward  the
g i l l s .  In  the  g i l l s ,
ca rbon  d iox ide  i s
exchanged for oxygen,
and  the  oxygenated
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blood  travels  to  the
rest  of  the  body.  A
common question in a
Dogfish  Dissection
S t u d e n t  G u i d e
Answers  resource  is:
"How  many  chambers
does  the  dogfish  heart
have, and how does it
compare to the human
heart?"  The  dogfish
has two chambers (one
atrium,  one  ventricle),
while  humans  have
four (two atria and two
ven t r i c l e s ) .  Th i s
difference  reflects  the
simpler  circulatory
demands of  a  fish with
gill-based respiration.
For  respiration,  water
enters  through  the
mouth  and  spiracles,
passes  over  the  gills,
and  exits  through the
gill  slits.  Each  gill  is
s u p p o r t e d  b y  a
cartilaginous  gill  arch
and  bears  numerous
gill  filaments  rich  in
blood  vessels.  The
c o u n t e r c u r r e n t

exchange  sys tem
maximizes  oxygen
uptake.  Students  are
often asked to identify
the gill rakers, which
are projections on the
gill  arches  that  filter
out large particles and
prevent  debris  from
damaging the delicate
filaments.

The
Urogenita
l System
This  system  is  often
the  most  challenging
for students to master.
I n  m a l e s ,  t h e
reproductive  organs
include paired testes,
which  produce  sperm.
Sperm  travel  through
the  epididymis  and
vas  deferens  to  the
seminal vesicles  and
then to  the  claspers.
In  females,  the paired
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ovaries produce eggs,
which  travel  through
the  oviducts  to  the
uterus.  Dogfish  are
o v o v i v i p a r o u s ,
meaning eggs develop
inside  the  female's
body,  and  the  young
a r e  b o r n  l i v e .  A
c o m m o n  g u i d e
question  is:  "Where
does fertilization occur
in the female dogfish?"
Fertilization  occurs  in
the  upper  part  of  the
oviduct,  often  called
the  she l l  g land  or
nidamental  gland,
which  also  secretes  a
thin membrane around
the egg.
The  urinary  system
c o n s i s t s  o f  t h e
kidneys,  which  are
long,  flattened  organs
running  a long  the
dorsal body wall. They
filter  waste  from  the
blood  and  produce
u r i n e ,  w h i c h  i s
excreted  through  the
ureters  i n t o  t h e

cloaca.  In  males,  the
u r i n a r y  a n d
reproductive  tracts
share  some  common
ducts,  which  can  be
c o n f u s i n g .  Y o u r
student  guide  should
help  you  distinguish
b e t w e e n  t h e
mesonephric  duct
(which carries urine in
females and both urine
and  sperm  in  males)
and  the  Müllerian
duct  (which is part of
t h e  f e m a l e
reproductive system).

The
Nervous
System
and
Sense
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Organs
I f  your  d issect ion
includes a view of the
brain,  you  will  notice
that  the  dogfish  brain
is  relatively  simple
compared to mammals
but  contains  all  the
major  regions.  The
olfactory  bulbs  are
large,  reflecting  the
shark's  keen  sense  of
smell.  The  cerebrum
is  small  and  primarily
processes  sensory
information. The optic
l o b e s  a r e  w e l l -
developed  for  visual
processing,  and  the
c e r e b e l l u m
coordinates movement
and  ba lance .  The
medulla  oblongata
controls  autonomic
funct ions  such  as
respiration  and  heart
rate.
Beyond the brain,  the
dogfish  has  highly
deve l oped  sense

organs. The ampullae
of Lorenzini are jelly-
filled pores on the head
that  detect  electrical
fields  produced  by
living organisms. These
are  particularly  useful
for locating prey buried
in  sand.  Students  are
often  asked:  "What
sensory  system  do
ampullae  of  Lorenzini
belong to?" The answer
is  electroreception.
This  sixth  sense  is  a
h a l l m a r k  o f
elasmobranchs  and
gives  them  a  unique
a d v a n t a g e  a s
predators.

COMMON
QUESTIONS AND
ANSWERS FROM
THE DOGFISH
DISSECTION GUIDE

T o  f u r t h e r  a s s i s t
students,  below  is  a
c o m p i l a t i o n  o f
f requent l y  asked
questions  that  appear
in  standard  dissection
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guides,  along  with
concise answers. These
align  with  the  Dogfish
Dissection  Student
Guide  Answers  that
many  ins t ruc to rs
provide.

Question: What1.
is the function
of the cloaca?
Answer: The
cloaca is a
common
chamber for the
digestive,
urinary, and
reproductive
tracts. Solid
waste, liquid
waste, and
gametes all exit
the body through
the cloacal
opening.
Question: Why2.
does the
dogfish have a
large liver?
Answer: The liver
stores squalene
oil, which
provides

buoyancy. Since
dogfish lack a
swim bladder,
the oily liver
helps them
maintain neutral
buoyancy in the
water column.
Question: How3.
can you
distinguish
between the
intestine and
the spiral
valve?
Answer: The
intestine is the
entire tube, while
the spiral valve is
the internal fold.
If you cut open
the intestine, you
would see the
spiral-shaped
membrane
inside.
Question: What4.
is the
difference
between the
dorsal and
ventral aorta?
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Answer: The
ventral aorta
carries
deoxygenated
blood from the
heart to the gills.
The dorsal aorta
carries
oxygenated
blood from the
gills to the rest of
the body.
Question:5.
Where are the
claspers
located, and
what is their
function?
Answer: Claspers
are located on
the pelvic fins of
male dogfish.
They are used to
transfer sperm
into the female's
cloaca during
mating.
Question: What6.
is the
nictitating
membrane?
Answer: The

dogfish does not
have a true
nictitating
membrane
(some other
sharks do).
However, they
have a protective
eyelid that can
cover the eye.
This is a common
point of
confusion in
dissections.

TIPS FOR A
SUCCESSFUL
DOGFISH
DISSECTION

Performing a dissection
can  be  an  in tense
experience.  To  make
the  most  of  your  lab
sess ion ,  keep  the
following tips in mind:

Read the entire
guide first.
Skimming the
Dogfish
Dissection
Student Guide
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Answers before
you start will
help you
anticipate what
you need to find

and avoid
unnecessary
cuts.
Use proper
tools. Sc


