
Classifying Sharks Using A Dichotomous Key 1

Classifying Sharks
Using A
Dichotomous Key

Classifying
Sharks Using
A
Dichotomous
Key

Downloaded from
template-dev.mobaptist.org

by Mayra & Kendal

INTRODUCTION:
UNLOCKING THE
SECRETS OF
SHARK
IDENTIFICATION

From the sleek,  open-
ocean blue shark to the
b i z a r r e ,  b o t t o m -
dwelling  wobbegong,
the world of  sharks is
astonishingly  diverse.
With  over  500  known
species  ranging  from
the  massive  whale
shark to the tiny dwarf
lanternshark,  telling
one shark from another
can be a daunting task

even  for  experienced
marine biologists.  This
is  where  a  c lass ic
biological  tool  comes
i n t o  p l a y :  t h e
dichotomous  key.
Classifying  sharks
using  a  dichotomous
k e y  i s  n o t  o n l y  a
fundamental  exercise
in taxonomy but also a
pract ica l  sk i l l  fo r
students,  researchers,
and ocean enthusiasts.
It turns the complexity
of shark diversity into a
simple,  step-by-step
d e c i s i o n - m a k i n g
process. In this article,
we will explore what a
dichotomous  key  is,
why  it  is  useful  for
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shark  identification,
and how you can use
one to classify different
shark  species  with
confidence.

WHAT IS A
DICHOTOMOUS
KEY?

A dichotomous key is a
scientific  tool  used  to
identify  organisms
based  on  a  series  of
choices  between  two
c o n t r a s t i n g
statements.  The  word
"dichotomous"  comes
f r o m  t h e  G r e e k
dichotomia,  meaning
"cut in two." Each step
presents  a  pa i r  o f
mutually  exclusive
characteristics—such
as  "dorsal  fin  located
near  the  tail"  versus
"dorsal fin located near
the head." By selecting
the  statement  that
bes t  matches  the
organ ism  you  a re
examining,  you  are
guided to the next pair

of  choices  until  you
arrive  at  the  correct
species name.
When  c lass i f y ing
s h a r k s  u s i n g  a
dichotomous  key,  the
p rocess  requ i res
careful  observation  of
external  features.
These features include
fin  shape  and
p l a c e m e n t ,  b o d y
shape, mouth position,
presence of an anal fin,
number of gill slits, tail
s h a p e ,  a n d  e v e n
d e t a i l s  l i k e  t h e
presence of barbels or
a  spiracle.  Because
sharks  exhibit  such  a
w i d e  r a n g e  o f
adaptations,  the  key
must  be  designed  to
highl ight  the  most
distinguishing traits.

Why Use
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a
Dichotom
ous Key
for

Sharks?
Shark  identification  is
c r i t i c a l  f o r  m a n y
reasons:  conservation
monitoring,  fisheries
m a n a g e m e n t ,
academic  research,
and  even  recreational
diving  safety.  Many
shark  species  look
similar—for  example,
the  dusky  shark  and
the sandbar shark are
often confused. Using a
d i cho tomous  key
eliminates  guesswork.
I t  p r o v i d e s  a
repeatable,  objective
method  that  anyone
can  follow,  regardless
o f  t h e i r  p r i o r

e x p e r i e n c e  w i t h
sharks.  Moreover,
classifying sharks using
a  dichotomous  key
r e i n f o r c e s
unders tand ing  o f
e v o l u t i o n a r y
relationships,  because
t h e  k e y  i s  o f t e n
structured  around
s h a r e d  d e r i v e d
characteristics.
F o r  e d u c a t o r s ,
dichotomous keys offer
a  hands-on  way  to
teach classification and
scientific  observation.
Students  learn  to  pay
attention  to  subtle
differences,  such  as
whether the first dorsal
fin  originates  before  or
after  the  pectoral  fin
inser t ions .  These
observations  build
critical  thinking  skills
t h a t  e x t e n d  w e l l
beyond marine biology.

KEY ANATOMICAL
FEATURES USED IN
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SHARK
DICHOTOMOUS

KEYS

Before  attempting  to
classify any shark, it is
essential  to  become
fam i l i a r  w i t h  t he
external  anatomy that
dichotomous keys rely
on .  The  fo l l ow ing
features are among the
most  commonly  used
in  keys  designed  for
shark identification.

1. Dorsal
Fins
Sharks  typically  have
two  dorsal  fins.  The
posit ion,  size,  and
shape of these fins are
critical. For example, in
requiem sharks (family
Carcharhinidae),  the
first  dorsal  fin  is
usua l ly  la rge  and
l o c a t e d  o v e r  t h e
pectoral  fins.  In
contrast ,  in  sp iny

dogfish  (family
Squalidae),  the  dorsal
fins are nearly equal in
size and have spines in
front.  Keys  may  ask
whether the first dorsal
fin  is  placed  closer  to
the head or the tail, or
w h e t h e r  i t  h a s  a
distinct  spine.

2. Anal
Fin
T h e  p r e s e n c e  o r
absence  of  an  anal  fin
is  a  major  dividing
p o i n t  i n  m a n y
dichotomous  keys.
Most  ground  sharks
( o r d e r
Carcharh in i formes)
have  an  anal  fin,  while
many  dogfish  sharks
(order  Squaliformes)
lack  one.  This  single
trait  can  immediately
eliminate  half  of  the
possibilities.
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3. Tail
(Caudal
Fin)
Shape
The  shape  of  the  tail
says  a  lo t  about  a
shark ' s  l i fes ty le .
Thresher sharks have a
huge ly  e longated
upper  lobe.  Mackerel
sharks  (like  the  great
white and mako) have
a  crescent-shaped,
nearly symmetrical tail.
Bottom-dwelling sharks
such  as  angel  sharks
have  a  flattened  body
with a wide, low tail. A
key  wi l l  o f ten  ask
whether the tail has a
distinct  lower  lobe  or
whether  it  is  almost
absent.

4. Mouth
Position
Is the mouth located at
the  front  of  the  head
( t e r m i n a l )  o r
underneath  the  snout
(ventral)? For example,
the whale shark has a
terminal  mouth,  while
most  requiem  sharks
have a ventral mouth.
This feature is easy to
observe in photographs
o r  p r e s e r v e d
specimens.

5.
Spiracle
A  spiracle  is  a  small
opening  behind  the
eye  that  supp l ies
oxygen to the eyes and
brain  in  some sharks.
B o t t o m - d w e l l i n g
sharks,  like  the  nurse
shark ,  have  la rge
sp i rac les .  Ac t i ve
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pelagic  sharks  often
h a v e  r e d u c e d  o r
absent  spiracles.

6. Gill
Slits
Most  sharks  have  five
pairs  of  gill  slits,  but
some  like  the  sixgill
s h a r k  ( g e n u s
Hexanchus) have six or
e v e n  s e v e n .  T h e
number  of  gill  slits  is
often  the  first  question
in a dichotomous key.

7. Other
Features

Barbels: Fleshy
whisker-like
structures near
the mouth, seen
in carpet sharks
and sawsharks.
Head shape:
Hammerhead
sharks have a

distinctive
cephalofoil
(hammer-shaped
head).
Fins and
spines: Horn
sharks, for
instance, have a
sharp spine on
each dorsal fin.
Body pattern:
Zebra sharks
have stripes;
leopard sharks
have dark spots.

EXAMPLE: USING A
DICHOTOMOUS
KEY TO IDENTIFY A
COMMON SHARK

Let us walk through a
hypothetical  example
of  classifying  sharks
using  a  dichotomous
key. Imagine you have
a  photograph  o f  a
s h a r k  w i t h  t h e
f o l l o w i n g
characteristics: a large
first  dorsal  fin  located
above the pectoral fins,
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a  long  tail  with  the
u p p e r  l o b e  m u c h
longer than the lower,
a  mouth  underneath
the snout, and an anal
fin.  The  shark  has  no
spines  on  its  dorsal
fins,  and it  has five gill
s l i ts .  How  would  a
typical  dichotomous
key  guide  you?

Step 1: Does the1.
shark have an
anal fin? Yes →
Go to couplet 2.
No → Go to
couplet 8.
Step 2: Is the2.
caudal fin (tail)
heterocercal with
a long upper lobe
that is more than
twice the length
of the lower
lobe? Yes →
Family Alopiidae
(thresher
sharks). No → Go
to couplet 3.

In  this  case,  because
the tail upper lobe was

much  longer ,  you
wou ld  s top  a t  the
thresher  shark  family.
If  the  tail  were  more
symmetr ica l ,  you
would  continue  down
the  key.  This  simple
b i n a r y  p r o c e s s
continues  until  you
reach the species level.

Practical
Tips for
Using a
Dichotom
ous Key
Classifying  sharks
using  a  dichotomous
key  requires  patience.
H e r e  a r e  s o m e
practical  t ips:

Always start at
the first couplet
and never skip
steps.
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Read both
descriptions
carefully—someti
mes the wrong
choice seems
correct at first
glance.
Use a ruler or
scale to measure
fin positions
relative to body
length.
If you are unsure
about a feature,
look for
additional
images or
consult a field
guide.
Remember that
keys are
designed for
specific regions
or groups. A key
for Atlantic
sharks may not
work for Indo-
Pacific species.

BENEFITS OF
LEARNING SHARK

TAXONOMY
THROUGH
DICHOTOMOUS
KEYS

Understanding  how  to
classify sharks using a
dichotomous key goes
b e y o n d  m e r e
identification.  It
deepens  appreciation
for  the  evolutionary
adaptations that make
sharks such successful
p r e d a t o r s .  F o r
example,  the  loss  of
the  anal  fin  in  many
deep-sea  sharks  is
correlated  with  their
cartilaginous  skeletons
and  buoyancy  needs.
Recognizing  that  a
shark  belongs  to  the
order  Squaliformes
because  it  lacks  an
anal fin helps you infer
other traits, such as its
reproductive  mode
( m a n y  a r e
ovoviviparous)  and
typical  habitat  (often
deep  water).
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Connecti
ng Keys
to
Conserva
tion
Accurate  identification
i s  c r u c i a l  f o r
conservation.  Many
shark  spec ies  are
t h r e a t e n e d  o r
endangered ,  and
misidentification  can
lead to incorrect catch
data  in  fisheries.  For
instance, the scalloped
h a m m e r h e a d  i s
critically  endangered
w h i l e  t h e  g r e a t
h a m m e r h e a d  i s
endangered,  yet  they
are often confused. By
using  a  dichotomous
key,  fishermen  and
researchers can record
the  correct  species,

e n a b l i n g  m o r e
effective  management.
Moreover ,  c i t i zen
scientists  who  can
classify sharks using a
d i cho tomous  key
contribute  valuable
data  to  global  shark
databases  l ike  the
IUCN  Red  List.

CREATING YOUR
OWN SHARK
DICHOTOMOUS
KEY

O n c e  y o u  h a v e
p r a c t i c e d  u s i n g
exist ing  keys,  you
might  want  to  create
your  own  for  a  local
c o l l e c t i o n  o r
educational  activity.
Star t  w i th  a  smal l
group of shark species
(perhaps 10 to 15) that
are  common  in  your
region. List  their  most
obvious  distinguishing
f e a t u r e s .  T h e n ,
organize  them  into
pairs  of  contrasting
s t a t e m e n t s .  F o r
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example:

Body flattened1.
dorsoventrally
(like a ray) →
Angel shark.
Body not
flattened → Go to
2.
Head expanded2.
laterally into a
hammer shape →
Hammerhead
shark. Head not
hammer-shaped
→ Go to 3.
Tail more than3.
half the body
length →
Thresher shark.
Tail less than half
body length → Go
to 4.

This process is iterative
and  requires  revision.
T e s t  y o u r  k e y  o n
someone  unfamiliar
with  sharks  to  see  if
they  can  reach  the
correct species. A well-
designed key should be
unambiguous.

COMMON
CHALLENGES IN
SHARK
IDENTIFICATION

Even with a good key,
classifying  sharks  can
be  tricky.  Juveniles
often  have  different
p ropo r t i ons  than
adults.  For  example,
adult tiger sharks have
a  b lunt  snout ,  but
j u v e n i l e s  h a v e  a
longer,  more  pointed
snout.  Color  patterns
can fade after death or
i n  p r e s e r v e d
specimens.  Moreover,
some  sharks  exhibit
s e x u a l
d imorphism—males
have  claspers  that
females  lack,  which
may  or  may  not  be
included  in  the  key.
W h e n  u s i n g  a
dichotomous key,  it  is
important  to  have
multiple  specimens  or
clear  photographs  to
verify  features.



Classifying Sharks Using A Dichotomous Key 11

11

Another  chal lenge
arises  when  dealing
with  similar-looking
species  such  as  the
bul l  shark  and  the
spinner  shark.  Both
have  a  similar  body
shape, but the spinner
shark has a distinctive
black tip on the anal fin
and  a  smaller  first
dorsal  fin.  A
dichotomous  key  that
includes  these  details
can separate them, but
the observer must look
closely.  Technology  is
a l s o  a i d i n g  t h i s
process:  apps  now
exist  that  use  image
recognition,  but  they
often rely on the same
dichotomous  logic
behind  the  scenes.

When to
Use

Digital
Tools
Digital  field guides and
interactive  keys  are
becoming  popular.
They  provide  a  visual
interface  where  you
click  on  traits  (e.g.,
"anal  fin  present"  or
" s n o u t  l o n g  a n d
pointed").  However,
understanding  the
underlying  method  of
classifying sharks using
a  dichotomous  key
makes  you  a  better
identifier  even  when
using an app, because
you  know  why  the
choices matter. Digital
keys are also easier to
update  as  taxonomic
knowledge  evolves.

CONCLUSION

Classifying  sharks
using  a  dichotomous
key  is  an  accessible
and rewarding activity
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that connects us to the
vast underwater world.
Whether  you  are  a
m a r i n e  b i o l o g y
student,  a  fishery
observer,  or  a  curious
ocean lover, mastering
this tool empowers you
to distinguish between
a harmless nurse shark
and  a  po tent ia l l y
dangerous tiger shark,
or between a common
blue shark and a rare
longfin  mako.  The
process sharpens your
observation  skills  and

d e e p e n s  y o u r
understanding of shark
d ive r s i t y .  As  you
practice,  you  will  find
that a dichotomous key
is  more than a list  of
traits—it is a map that
guides you through the
evolutionary  branches
of  one of  the  ocean's
mos t  f a sc ina t i ng
groups.  So  next  time
you encounter a shark,
whether on a screen or
in the wild, remember:
with  a  dichotomous
key in hand, you hold
the key to its identity.


