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Content overview

What is a shark? — Week 1
Where sharks live? —

How sharks works? —

Life in the water — Week 4
Shark families — Week 5 and 6
Shark relatives —

Sharks and people —

Studying sharks — Week 7
Sharks in China’s Sea — Week 8
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What is a shark ?

m The king of sharks
------- the Great White

College of Marine Sciences, Shanghai Ocean University
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BLUE FIN SHARK

( Prionace glawca )

TNer Maximum size 3,8 meters
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BULL SHARK
( Carcharhinus leucas )
Tier 3, Maxtmom size & meters

Tier 2, Maxin

BASKING SHARK
N ( Cetoriinus maximus )
- Tler 4, Maximum size 10 meters

_____ &0
WHITETIP o
REEF SHARK
( Trigenodo
Tier 1, Maximuw

GREAT WHITE SHARK
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MEGALODON
( Carcharodon Megalodon )
Wer 4, Maximum size 14 meters
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Fishes

= Hagtish and lampreys are jawless fishes that lack both paired
appendages and scales.

College of Marine Sciences, Shanghai Ocean University



Fishes

= The name ichthyes 1s formed from the Greek prefix
meaning cartilage” and suffix /k/Arhus for  “fish.”
ichthyes = Holocephali + Elasmobranchii

m //olosmeaning “whole” and kephale meaning “head”

® c/asmo meaning “plate” and branch for “gﬂl.”

—
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All about sharks

= Sharks are a type of fish
They live and breathe underwater and most of them are brilliant

swimmers.
m Most fish have a skeleton

Made from bone, but a shark’ s skeleton is made of a
lightweight, rubbery material, called cartilage.

= Almost sharks are carnivores
This means that they eat meat. Many kinds are fierce hunters and

chase after their prey.

College of Marine Sciences, Shanghai Ocean University
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m K& % (The great white, " A % Carcharodon carchatias )
m & (Tiger shark, J& K& Galeocerdo cuvier )
m 2% (Bull Shark, {&k&& A % Carcharhinus leucas )
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Shark Attack 10
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Human Sea Sea

Surfer Turtle Lion

© 2005 Howstuffworks
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Glyphis Sharks

Ganges Shark Borneo River Shark
G. gangeticus G. sp. B (G. fowlerae?)

Speartooth Shark < | Irrawaddy River Shark
G. glyphis G. siamensis

Northern River Shark Bizant River Shark
G. sp. C (G. garrick) G.sp. A

ﬁ Orcamel Studio 2018

ean University



All about sharks 0
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m There are more than 500 different species of sharks and more
than 550 types of batoids (rays, skates, sawfish and guitarfish)

which are their close relatives.

= Many shark species look similar, with long bodies, triangular fins
and lots of sharp teeth. They can range greatly in size-from about
the length of a banana to bigger than a bus.

'SHARKS
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WORLD

A Fully Illustrated Guide

David A. Ebert, Sarah Fowler and Leona dCompagn
Tlustrated by Marc Dando
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® Some sharks lay eggs, but many give birth to live young, which
are called pups.

Porbeagle shark Atlantic sharpnose shark

College of Marine Sciences, Shanghai Ocean University



Records and statistics
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Records and statistics

Wobbegong shark . ‘Angel Sh?rk
SR % ( Orectolobus maculatus) 4 & (Squatinasp.)

—_—
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Records and statistics
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Records and statistics

m The most
the world

m The shark

angel shar

m The bige
body size.

O 1ts

m Shortfin
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Maturity

Age and size at maturity differs among species.

Can range from 5 to 150 years to reach breeding age.

Sharks are usually about 75% of their maximum size at maturity
Males are on average about 10% smaller than females at maturity

Females reach maturity about 34% faster than males

College of Marine Sciences, Shanghai Ocean University
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- Life span: 32 years

Gestation: 15 - 18 months

Number of pups: 4 - 25

SHORTFIN MAKO Main threat: overfishing

© wildestanimal k&5 % (Isurus OXerthus) #NoLimits
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Big and small

= The biggest shark ever, Megalodon, is now extinct. Scientists
think Megalodon may have weighed almost twice as much as a

whale shark. Megalodon vs. Great White Shark Teeth

12 13 14 15 16 17
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oest living shark. It can measure over

15m in length- that’ s as long as two buses end to end.

Whale sharks are gentle fish that feed by filtering tiny food
particles from the water.

The biggest hunting shatl

measure up to 1.2m wide

The smallest sharks are tt
laticaudus) and the dwart lantern shark (Etmopterus perryi).

The fussiest eaters of shark world are bullhead sharks.

College of Marine Sciences, Shanghai Ocean University
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Cladoselache

m The first common shark in
the Paleozoic Era.

m The first cartilaginous fishes
is from fossil deposits over

455 million years ago (mya).

College of Marine Sciences, Shanghai Ocean University
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Fig. 21 The relative diversity and abundance of holocephalans and elasmaobranchs indicated over geological time. The relative rates of extinction of
marine genera with a scale of geological time below and the geological eras and periods indicated above. Denoted on the time record is when dermal
denticles, teeth, or skeletal remains of the different genera of chondrichthyan fishes have been found in fossil deposits worldwide.
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Cladoselache 092

Large Cladoselache compared to a
1.8 meter tall person




Falcatus

XL

Falcatus falcatus
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Stethacanthus

LibGiERS

SHANGHAI OCEAN UNIVERSITY

College of Marine Sciences, Shanghai Ocean University



&»”

Xenacanthida 0) L

Libibitx%

College of Marine Sciences, Shanghai Ocean University



N
~

4 v )
M L
[} TRl
cerp red 14
et




&

Helicoprion -

LigBitxSE o

y (of multiple teeth)

' Soft parts pulled
posterodorsally

nl;+nL+R
Hard parts pinched
anteroventrally

- TROLL 22012

College of Marine Sciences, Shanghai Ocean University



- _" p
i

’ y "~ > A o4
X E = S di ey >

phal » o

- X Cheliderpeton latirostre ; mcaZBs”
< rad p,

X
O,
\ OO

2 [ P

« : 5T .
iia ~___ Archeaosaurus decheni

lcm ve I’Sity



Acanthodes —5 temnospondyl Triodus
1St consumer 2nd consumer 3rd consumer
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Hybodus
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Cretoxyrhina
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Cretoxyrhina Mantelli
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LibGiELS

SHANGHAI OCEAN UNIVERSITY

p

Otodus obliquus

_—

-10 métres

College of Marine Sciences, Shanghai Ocean University



&%




&»”

Carcharodon megalodon 0) 2
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m  Megalodon(23 to 3.6 million years ago)
= White shark (3.6 million years ago -)

Paleogene )
(65.0-23.2 mya)

csOmy g

Pliocene
(5.2-1.6 mya)
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Molecular
Dissimilarity Similarity
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Genus, Family
OUTGROUP
Rajidae (raj)
Pristidae (prf)
Dasyatidae (myl)

Aetobaetidae (myl)

Chlamydoselachus (hex)
Notorhynchus (hex)

Hexanchus (hex)

Heptranchias (hex)
Pristiophoridae (ppf)
Echinorhinus (ech)

Squatina (sqt)
Squalus (sql)
Somniosus (sql)
Dalatiidae (sql)

Centroscyllium (sql)

Etmopterus (sql)
Oxynotus (sql)
Deania (sql)

Centrophorus (sql)
Heterodontus (het)
Parascyllidae (orc)
Brachaelurus (orc)

Orectolobus (orc)

Hemiscylliidae (orc)

Rhincodon (orc)
Mitsukurina (lam)

Carcharodon (lam)

Cetorhinus (lam
Alopias (lam)

Pseudocharcharias (lam)
Megachasma (lam)
Scyliorhinidae (car)
Pseudotriakidae (car)
Leptocharias (car)

Triakis (car)
Hemigaleus (car)

Carcharhinidae (car)

Common Name

Skates

Sawfishes

Sting rays

Sting rays

Frilled sharks
Sevengill sharks
Sixgill sharks
Sevengill sharks
Sawsharks
Bramble sharks
Angel sharks
Dogfish sharks
Sleeper sharks
Kitefin sharks
Lantern sharks
Lantern sharks
Rough sharks
Dogfish sharks
Dogfish sharks
Horn sharks
Collared carpetsharks
Blind sharks
Wobbegong shark
Longtail carpetsharks
Whale shark
Goblin shark
White shark
Basking shark
Thresher sharks
Crocodile shark
Megamouth shark
Catsharks

False catsharks
Barbelled hound shark
Hound sharks
Weasel sharks
Reef sharks

Common Name

Sting rays

Sting rays
Skates
Sawfishes
Sawsharks
Angel sharks
Dogfish sharks
Kitefin sharks
Rough sharks
Sleeper sharks
Lantern sharks
Dogfish sharks
Lantern sharks
Dogfish sharks
Bramble sharks
Sixgill sharks
Sixgill sharks
Sevengill sharks
Frilled sharks
Reef sharks
Weasel sharks
Hound sharks
Barbelled hound shark
False catsharks
Catsharks
Basking shark
Thresher sharks

Megamouth shark
White shark

Goblin shark

Whale shark
Crocadile shark
Longtail carpetsharks
Wobbegong shark
Blind sharks

Collared carpetsharks
Bullhead sharks

Chlamydoselachus

OUTGROUP
Aetobaetidae (myl)
Dasyatidae (myl
Rajidae (raj
Pristidae (prf)
Pristiophoridae (ppf)
Squatina (sqt)
Squalus (sql)
Dalatiidae (sql)
Oxynotus (sql)
Somniosus (sql)
Etmopterus (sql)
Centrophorus (sql)
Centroscyllium (sql)
Deania (sql)
Echinorhinus (ech)
Heptranchias (hex)
Hexanchus (hex)
(hex)

(hex)
Carcharhinidae (car)
Hemigaleus (car)
Triakis (car)
Leptocharias (car)
Pseudotriakidae (car)
Scyliorhinidae (car)
Cetorhinus (lam)
Alopias (lam)
Megachasma (lam)
Carcharodon (lam)
)

)

)

)

Notorhynchus

Mitsukurina (lam
Rhincodon (lam

Pseudocharcharias (orc

Hemiscylliidae (orc
Orectolobus (orc)
Brachaelurus (orc)
Parascyllidae (orc)
Heterodontus (het)

Anatomical
Genus, Family  gimjlarity Dissimilarity

? Batoids
J—

|
syd.o uitoapas)

)

sydiowojenbg

Orders: Carchariformes (car); Echinorhiniformes (ech); Heterdontiformes (het); Hexanchiformes (hex); Lamniformes (lam); Myliobatiformes (myl);
Orectolobiformes (orc); Pristiformes (prf); Pristiophoriformes (ppf); Rajiformes (raj); Squaliformes (sql); Squatiformes (sqt).

Fig. 213 Evolutionary trees
indicating the phylogenetic
relationships among the
modern sharks and rays
based on molecular (left)
and anatomical (right)
similarity. The bold lines
indicate the presence of
species preserved in the
fossil record and the thin
ines the relationships
inferred only on the basis of
the two types of similarity
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® The Squalomorphi are considered more primitive in their
anatomy, possessing smaller brains, and having evolved in
deepwater environments, where they are currently more

abundant.

m The Galeomorphi are more advanced in their anatomy, have
larger brains, and are likely to have evolved in shallow water

tropical environments, where they are currently most abundant.
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