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Sharks inhabited the sarsh long tore Moline did. Presenr-dsy Sharke ,
represent a very primitive gmup of vert:e,brates of which t.hepfxrst record - )
appears in the Devom.an period 265 milhon years ago. * Although sharks have
specialized, the basic d@;actenst.lcs of the modern shark. evolved 146-170

million years ago during the Jurassic penod -

Today between 250-300 species of sharks inhabit the world's waters. They

are found in tropical and temperate seas as well as in freshwater lakes of - P
South America and Afx."ica. Sharks range in' size fram the giant 45-foot lo_ng

whale shark, the largest.fish in®the world, to the tiny Mldwater shark

measuring only 6 to 8 \NA The sharks (Selachians) together-with the

skat;es and rays (Batoideii) make up the order Elasmobranchi .




. external anatany" . ) ’ .
Sharks have an extrenely efficient body plan. Each body part and each—e————_]
* - 3 ‘n;mse is desi‘.gned'to )ﬁlp thén function in their role as top marine predators.
Sharks oféen benefit their prey by consuming its weak and inferior members,
“thus strengthening the prey's breeding stock. Because sharks are an important
part of the lmrine ecosystem, their senseless qaptﬁre ox: slaughter would -

q:oet the delicate balance of marine life.
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body sha:pc

.The slim, torpedo-liké shape of most sharks requires less energy for
" swimming than would a non-streamlined pody form. This energy savings is
important to sharks, especially to those species which must swim continiously
in order to breathe. . ' —~ . e g "
. f . o .. | . v
skeleton ) o ' /o
- » L. - . .
Sharks, §kates and rays have a skeleton of cart:.lage, the same substance th.ch
makes up the end of the human nose. The.lr skelet:al matenal distinguishes

-~

them from the majority of fish spec1es which depend on boré\*for J:j:dy support

.

spuaqles and gnf slits

; K ol

Sharks get their oxygen from water passing over their gills. In pelégiq
sharks, water enters the gill chamber though the moutf). ' Because they have
to move in order to pass‘this Water[over the gills, these shérks swim
ca';tinmusly with their mouth slightly ajar. In some shark species, this

continual Swimming is no‘ necessary and-they will rest on the bottcm . Water .
enters the bodies of these sharks through spigacles, snall openings be}und / . ﬁ! '
the eyes, and is pumped over the gills. In both groups of sharks, water is
expelled through each of the five to sSeven gill slits aftler(' its oxygeﬁs
absorbed by the blood.

’fins 2 ' ’ ’ FY

Unlike the bony fishes, sharks have fins which cannot be folded against
their body but may be rotated during swinming and atagonistic dis.play.
The tail,. or caudal fin, is used in.an oarl‘ike motion to propel the;shark'
forward. This tail movement tends to ériv;é the .body downward while the
pectoral fins and the angle-of the snout provide lift. The balance of
these two forces keeps the shark from wi}r!r\ing into the bottam. In males,
the pclvic; fin is modificd into paired claspers, used in reproduction.
=i ' 6 L -



senses - ,

) . . »
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hearing‘ range mssured to several thogsand yards - : " ? j\ .
Experiments have shown that sharks are attracted to an'drea when low—
frequehcy pulsed sounds are produced These sounds are similar to those
. a wounded prey would transru.t\. -Because’ sound travels tapidly mderwater,
and over Iona distances, sound receptlon is -thought to be the fz‘gst sense

sharks rely -an in locating ﬁheu' prey ' o

\

'lhe hearing system of .sharks‘differs'widely from man's. They lack a middle
and.outer ear, havin;g only an inner ear. This inner part has ﬁhree ear

. chambers in which are located halrlrke sensory cells. and a calcxfled ear .
stone (otohth) Sound causes vibrations between the otoliths and smsory
hairs, whlch are conducted: to the brain by ‘the audjtory nerve. )

'mé 'upper portion of the inner ear also helps the shark méintain -its balance.

As it pitches and mlls, the movement of the otoht.hs agamst the sensory . . 'f
ha:l.rs conveys nerve imgpulses to the brain which then actlvat;es the muscles : I

ocontrolling the fins and eyes.’ \ -

amelling range extends for hundreds of yards -

Two—-thirds of the shark's bra.in wcight is dcvbted to'the fuhction of smell.
.'nus extremely acute sense in the Shark allows it to detect’ mmute quantrtxzes
of subsbances such as fish body Jun.ces and blood- in the water. Snells are -
picked up by olfactory . (smellmg) .cells located in, sacs within’ the shark s
nost.nls. 'I‘he nostrils are found on the undcrszde of the shark s snout, "

ahead of the mouth, and do not open into the nouth Because sharks. swim

continuwously, the olfactory colls arc constantly bathed with new smells.
: : . %




9 5

-

" vz.brauons are sensed frvom ‘hundreds of feet to w.tt.hm mches

. S N
7 . . " « -

. Highly developed in sharks is -t_he amhty to sense wbratlons and dxstur—
o .

L

. bamesoin the water around them. me of t:he ways,t:hey can do t.hzs m through
_:a lateral lme systen 'I‘ha.s systen tbnmst-s of fine canals, fxlled with

. fluJ.d, that lie b:il.w the skm Qf the head and ‘along the body sides. The

' canals open to the mxrroundmg water throug}r pores. Any vz.bratmn in the
water causes mrveneﬁt of ‘the canal flmq ThJ.S ‘then trlggers sensory cells
':Ln the canal to flre nerve mp.zlses,_ alertmg the shark to the oumn.de d;s—

& - )

BTN

“when v151on is mpalred at night or in the manent o.f bJ.te, sharks use therr
mpullae of wrenzml 'I‘hese are Bnall plt:s contau'u.ng rucus and sensory
cells whlch pepper t.he snout..¢ 'me ampullae ﬁunctlon as electroreceptors
‘in debectmg electrlcal current:s generat.ed by prey. It is alsq thought
‘that these can be used to.detect t.he earth s magneuc fleld thus aiding

the shark in nav1gat10n
visioh most. useful‘ up to fifty: feet -
. h ‘ .
Since sharks' eyes are }ughly sensn_we to dim light, they are able to
pick out objects aga.mst a background, par tlcularly movmg ones. ‘The
reason for this is that the eye‘retina has a large number of rods, cells
highly, smsn.t_wc fo contrast.. of light and shadow. The eye is also lmed
with a layer of sxlvery plates whlch act as mJ.rrors to reflect lxght back
" to *the retina. Sharks lack the ablhty to see objects in sharo detau
This is becguse the}.r eyes have few blpo]ar or ganglion ce'lls for trans-

' nutt.mg lJ.ght mpulses to, t.he bram It )s thought that sharks also do

not sec cog.or bocause they have no conos, Lhose cclls percexvmg color.




* . size and shape of teeth vary

' amorx] shark spe‘cics.

1

shark tecth scize and cut prey - "

.

-~

For their mle as pred/‘ators ?n the. sea, most sharks are eqm.pped with-a

fomudablb arsenal of teeth used in two Basic actions: seizing and cuttmg
0

food. - Same shark spe’cxes may have as many as five or more rows of teeth.

A small number of spe{mes have molarhke teeth adapted for crushed prey. -

AR .
@(tra' teeth lie in wait inside the mouth

Lo .
I.ining the shark's jaw are rows of reserve teeth lying flat against the
inside of the m?uth As teeth are broken off and lost, new teeth move up

.and mto place. This is possible since the teet_h are not firmly rooted in

the Jaw bone, but set loosely in the gums. New teeth cont.mqally develop

in reserve rOoWwS, increasmg in size ‘as the shark grows.

Each of the over 256 species of sharks has a characteristic t:ottz shape.
These variations may be extreme within a shark family or very slight. For
.m(ample, the great white shark has trianéular, serrated teet.l; much different
from the long,.pointed teeth of the clesely related mako sharlz Int:e.rcstmgly
emugh the two largest sharks, the whale shark and baskmg shark dé not

have teeth at all, but stram large gunts of tiny plankton fr@n the water

with their modlflgd glll rakers.

shark skin'is covered with tiny teeth

The) rough sandpaper feel of a shark's skin is due to Lts unique scales. Un-
lz.k those of bon fishes, shark scales are modificd teeth called dermal
denticles I:ach'is de of dentine and ha., an inside pulp cavxty and an.

outer cnamcl coatmg The shape ard size of t_hcsc denticles vary wzdely

9 ;




heart an_d' circulatory system .

The heart of a shark is smal]: in p\rpport.:.on to its body sizé ‘and is lo-
cated fon;'e;rd of . the pectoral fins near the gill c}ﬁn:bers. De-oxygenated
_-v blood* retummg fram the body is circulated once, through the two-chambered
' '\heart, and” then\)pumped into the gz.lls. Thexe it picks up oxygen before being

dlstr:.buted throughout the body. - : . o )
9 . \ i
B In most sharks the\‘internal body temperature is the same as that of the.
mnftmrxiing water. Normal body processes warm the blood, .imt when the
blood flows to the g:':lls,‘it loses heat rapidly. As ‘this blood circulates

around the body, it cools the tissues. _

Same sharks, such as the mako, porbeagle, and thegreat white', hé\ve a .
body temperature as much as 10 degrees warmer than the water. In‘a process
called ‘aguntercurrent heat exchange, the heat from blood flowing out to the
‘body surfaces is transferred to cooler blood flowmg into the body from the
gill chambers. Since the heat is not lost, but rétained in the bodv, a

g tarpérature higher than that of the surrounding water is maintained. This
uarmcr body tenperature increase’s the power of the muscles and speeds the

li:.r:ansmlssmn of nerve impulses ~ important assets for fast—sw:umunq, pre-

datory sharks living in temperate seas.
‘liver ¢

A Shark's liver is extremely large, making up almost 25% of the total body
weight, and acts_ as a storage reservoir for fatty ﬁcids. These fag reserves
are uscd to provide energy when food is unavaii_lable.‘ The higp fat content of
the liver also provides scxm.buoyanq'é to the shark which, unlike boﬁy fishesy

- has no gas filled swim bladder. I
10




“ st&yﬁch'

. ] . ) - , ‘ ‘
"The stomach’'of a shark ‘)".s—shapod like a bag'in a J or U forin. The inside is

* rough and cxpandab.]e‘. §tcm;:\ch contants cmpty into a short, thick spiral valve
which’ functions as the shark's intestine. Because this sbirél-—shaped orgin
has a l‘argc amount of absorptive space, long ipte;tinal lgops arc unnecessary.
The rate of dizje;tipn in n'ost s.haxks: has not been measured, but the digestive '
juices have been quxné'.to.be s strong that even metal is a;ssolved.

*
[
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reproduction ' B

of species’ bearmg far fewer mps ‘ _ .

.
’ N N
-

Shark eggs are fertilized intermally-as opbesed to exi:crnal fert,ili'zation in

n.ost hony fishes, and in many species, t.he eggs develop within the shark's

uterus When born, the young sharks are fully formed and phy51cally able to

fa\d for themselves. Bony fish can produce several mllhon young but few - ) ’ ,.'
eurvive. Because shark pups have a Baptaf chaned for survival, the number

of sharks produced in'a lltter is rarely over a hundred with the majonty

.

development of young

“On the basis of how their eggs develop, most sharks c“n be a551gned to one
-

of three groups- cw.parous, viviparous or orvovxvxpamus
Er_ous These sharks lay external eggs encased in thick, rubbery shells

~ which are then left to develop on their own. Bnbryos are nourished by the ;

.- egg yolk and, 'depending on the species and water temperature, hatch within .

5ix to ten months. Horn sharks, swell sharks and whale sharks beléng to” .

this group. .

viviparous The eggs of t.he,se species hatch internally in the gyiducts. After
the embryo consumes its egg yolk, a placental conneetidh develops between the
elbryo and the mother. Her blood then provides'.f.ood to the growing pup

during the last stages of its development. In this group ‘are blue sharks »

. hammerhead sharks, and some smooth dogfishes.

ovoviviparous As in the above group, the eggs of these s ﬁlm hatch in
the oviduct. The embryo gains nouristment only fram its egg yolk until it
is born. However, in some species, like the sand_tiger shark, after the

Il

embryo consumes its egg yolk, it-feeds on addditional eggs produced by the

mother. Tiger sharks; makos and threshér sharks are examples of this grbup.

) ¢ 12
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grecat white shark Carcmmdon carcharias f,,,/f, -

-

=

This shark is known worldwide as an t’mmrly d:mgcrms
and.‘aggressive animal:- “Howover, #ttle clse has been
discovered about the great whife's n:pqoduchon.
behavior patbcrns and numbers, -

size

-“The 1arqcs£ recorded, great Awhite shark was taken

off Cuba in the mid-1940s. It weighed 7100 pounds
(mrc than the werighiti of three small cars) and
fcd a length’of 21 feet. ‘

3 \ . :
Great whites live:'in cool and warm seas throughout
themrldandarefmmdnearshoreandmmeopm
ocean.
They have been sigited along the entire len;th of

" California, particularly off the central coast, both: “
inthawint,m'ardinthesxmer.
feedmg habit.s .« 6

-

Labeled ds the perfect eating machine, t.be great

t'wlutesharkslatgesue,speed .sharp teeth and

powverful jaws make it an awesame enemy of ocean
animals,

- It swallgws small prey whole and is h\odn to tear

large chunks of flesh from larger prey, suth as
uhales dnd el‘ephant scals.

Their imposing'array of large, trianqular,- serrated
teeth set great white sharks apart fram the other
marbers of their family. These tecth sSlope backward
and are arranged in rows around the jaws. m)enteeth\
are broken off, they dre replaced by others which,
]ieinreservéaqainstmeinsidemfaceoft.hejm.\

a.wp Qcean predator '.'

Great white sharks play an imgortant role as

a major predator:in the ocean food chain. In )
many cases they consume sick or inferior animals
which scrvc"t. to strengthen the breeding stocks

of their prey. The scnseless capture of great

. whites is thoreforc harmful to the delicate

balance of marine life, .

te

. -
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* Great iphite Shark Carcharodon carcharias 2 & & ' *

To the best or our knowledge, thlB is the largest great white shark
ever taken off the Pac.l.fu: Coast of North Pmenca .

It was taken on June 14th, 1976 southgast of Catalina Island, by the
Ventura based, commercial s«ordflsh hoat Cammanche, operated by
Hans Weeren and- Larry Mansur.” .

. Prelmunary studi% conduc;ed ‘by Sea WOrld s scientists have révealed

the follwmg o

Sex: female ‘ ‘ i .

Length;' 18 feet k inch  * . _ ’
Weight: ' 4,150 pounds - . -

Girth: 10 feet 2 inches at the mid-sect)

"Teeth: 2 inches (51 mm.) long. The teeth are tnangular shaped mt}x
serrated edges, set in multiple rows.

Heart: 10 pounds The relatively small heapt was located just behind
the qullet, close to the gills, where blood is m(yqenated befqre
being \circulated through the body.

Liver: 575 pounds. Extremely large, the trilobaté liver cm’stxtutn:d
nearly 15% of the total body weight. Fatty acids stored in the &
liver provide energy reserves &nd buoyancy ) .
. .
intestine:The sinqle spirdl valve intestine weighing 74 pounds, was, removed
and sent ‘to parasxtologxst, Dr. Murray Dailey, of Iong Beach State

.

for analysis. ]

Stmach. It contained the remains of one large e'n'ale elephant seal. P
Examination of other great white shark| stamachs have revealed . :
* the remains of seals, .sea lions, sea otters, other sharks, and LR
bony fx?xes. )

BExtensive future Qt\.ﬂl&s of %urks have %en pl 3 - ’

szsus samples f imternal orqanSvare taken fram all sharks brought to Sea L

Wotld,-and are subjected to intensive microscopic study. They are analyzed
for bacteria, enzymes and cell structure, as well as for the presence of
internal parasites, pesticides aml heavy metal traces. All organs are weighed,
measured, .tagged and;frozen, and are avallable for future study' by scientists
throughout the cwntxy 2

.. .
Opportunities to study the great white shark have been few and infrequent. o #
A Sea World Exhibit and Research Facilxty, allowing for the husbandry and
scientific study of living sharks 13 now being demgned and will be ccmpleted
in the near futu;'e. ; -

’ i "“ .o “ 14 ) N . &




on exhibit Sea lorld Tlorida

greatewhite shark Carcharodon carcharias

Collected September 7, 1975 by a commercial fishereman 7 miles
southleast of Anacapa’ Island off the Southern California coast.

Preliminary studies conducted by Sea.World scientists have
revealed¥the following:

Sex: female

Length: 16 feet 3 1/2 inches

Weight: 3,440 pounds |,

Girth: 10 feet ' ' ’

" External parasitas: Parasitic copepods,‘commonly found on sharks,

' ’ were collected from around the pectoral,_pglvic.
anal, dorsal and keel fins as well as from the -
tail. '

Teeth! The largest taoth of the shark, medsuring 1 3/4 inches,

; was .removed from the front of the'shark's upper jaw. The
teeth are triangular shaped with sharp, serrated edges and
are set in multip]e rows . .. . 9

Heart:" Weighing approx1mately 5 1/2 pounds, the relatively small

.~ heart was located.just behind the gullet, close to the gills "

where blood is oxygenated before being circulated through
the body. ;

Lifer' Jhe extremely large, trilobate liver weighed 599 pounds
(almost 1/5 of the total body weight). Fatty acids stored”
‘in the liver provide energy reserves and buoyancy to the

. shark.

Stomach Contents: A young female elephant seal weighing: approiimately
- 500 pounds was found partially digested in the
shark's stomach. .-,

]
Intestine: The single 'spiral valve 1ntest1ne was removed ind sent
to parasitologists for study. - S

>

Extensive studies of this shark are underway.

Tissue. samples from tnternal’ organs were taken for study These
will be analyzed for bacteria, enzymes and cell structure and for
the presence of internal parasites, pesticide residues, heavy
metal concentrations and other substances.
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Adaptations for Survival

The animals that live in the oceans of the world have evolved through thousands of
years, so that they are specifically adapted for survival in their own particular eco-
niches in a water environment. These adaptations enable them to successfully sur-
vive and reproduce; to eat and avoid being eaten. )

MARINE MAMMAL ADAPTATIONS

Students will first learn how marine mammals have evolved special adaptations for. .
living all or part of their lives in the water. Their bodies have become adapted for:

Breathing: They instinctively hold their breath and are able to remain submerged for
relatively long periods of tume Some breathe through a blowhol I_ocated“on the top
of the head.. )

Swimming: They have streamlined shapes, and appendages that have.developed, )
ainto fins, flippers and flukes. Their badies have a layer of blubber which gives them
Buoyancy and-acts ag insulation.

SQnslkb”I’ heir. senso of hearing has becomedughly specialized for use in the water,
where sound trav@!s almbst 5 times faster than in the air. With their sense of touch,

_ theycan detect movemepts and changes of water pressure,which may be important -
ndicators of foo,d or danger /g

ADAPTATIONS OF FISH AND AQUATIC INVERTEBRATES o )

Wheremarine mammals have had te re-adapttoa watet’envnonmem fish and aqua-
tic invertebrates have :evolved directly in the water. Most have gills instead of lungs *
and can take oxygen dlrectly from the water. Since their body temperatures are the
~same as the surrounqlng water (''cold-blQoded’’ animals as compared to ‘‘warm-
blooded’* mammals), they do not requrre special adaptations to regulate their inter-
nal temperatures. » - . ' :
In the endless food cycte of the sea, m order to obtain food and avoid being

eaten, these aquatic ammals have also had to evoive many spemal physical adapta-

t:ons of color body form and gensory organs. o “

socw. ADAPTATIONS

Not only have'the marine mammals, fish and invertebrates evolved specml physical
adaptations in order to survive, but also special social adaptations—ways of associ-
ating with their own kmd or with others different from themselves for obtaining
food, protection and nnsuring reproduction.
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‘Teacher’s Information

-

Transparency 1

This transparency may be uSed with the Spirit Duplicating Master copy on Com- ',
parative Swimming Methods in Four Mammals to illustrate the increasing degree of
aquatic specialization from the land dwelling human to the sea lion, whICh is
adapted to both land and sea, to the seal, which spends some time on land, but is

“more adapted to the water, and finally to'the dolphin, which is a mammal fully
adapted to living in the water. ) |

In particular you may want to dnsauss the advant@ges of some of these adapta-
tions. Ror example:

Why. is it an advantage for marine mammal$ not to. breathe through their
mouths? Why would this be important while feeding?

Why would it be an advantage for them to naturally hold their breath and con-
sgiously have to open the nostrils or blowhole to breathe” How would this help dur-
ing long dives?

Why is it an éﬁvantage to use the tacl or hind flippers as the principle means of
propulsion? Which is more efficient pushing or pulling?

FURTHER RESEARCH S R : ‘
To encourage further reading about these marine mammals a bibliography of sug- ‘
gested additional reading has been included in this packet. Students might also be
encouraged to. bring in. articles from newspapers or such magazines as: National

Geographic, Nature, Oceans, Ranger Rick.-a"rlgi the National and International Wild-
life Association Magazines, to share with the class. '

CREATIVE WRITING y

After doing further reading on t'hese animails the students might try to wtife their.own
.story about a day in the life of one of these animals—either an animal they have.seen !

'at Sea World such as the sea lion, harbor or elephdnt seal, dolphin or killer whale; or’
¢ one of the other related marine mammails whicharticularly interests thém such as
.the grey or humpback whifles, walrus, sea otters, Weddell or leopard seals; etc.
¢ ®
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Transparency 2
Teacher S Informatlon

Whales and dolphins, like marlin, tuna and sharks live in the sea and are fast swim-
ming predators.

Although the first group are marine mammals and the second group are pelagic
fishes, they have evolved many similar adaptations; so much so that whales and dol- .
phins are often mistakenly referred to as fish.

This trénsparency may be used to illustrate discussions on thé similarities as - (

well as thé important differences between these pelagic fish and mammals:

SIMILARITIES .

Sh’ape: have' streamiined, cylindrical
“torpedo-shaped'’ bodies for fast swim-
ming.

Locomotion: have large, wnde tall fins or
flukes used for rapid propulsndn

- Color: are darker op top (dorsal sur-

face) and lighter on the bottom (ventral
surface) which makes them difficult to
see from above (against the dark bot-
‘tom) and from below (agamst the Ilghter
surface)

Ing: have large moutts with sharp
th for biting and tearing, but not for

chewing. Their diet consists of live
crustaceans, fish and in some cases
mdrine mamma]s and birds.

-+

DIFFERENCES

Locomotion: Fish use their body-and
tail in a side to side motion. These ma-
rine-mammals use their tails only, in an .
up and down mot:on .

_Breathing: Fish have gills which absorb
oxygen directly from the water. Mam- ~
mals have lungs and must breathe air. -

Reproduction: Most Pelagic fish lay

.'eggs and the young must fend for them-
selves after hatching. Maring#nammals
give wjrth to live young ch they
nurse and care for yntil old e &!h to
obtain food for themselves.

Temperature control: Fish have a body
temperature that is the-same ag the sur-
rounding water (they are ‘‘cold-
blooded), no temperature controls
necessary. Mammals have a body tem-
perature that must remain relatively
constarit_(they. are “‘warm-blooded").
They have a layer of blubber for.in-
. sulation plus a complex heat exchang-
ing vascular system in their tail and
fllppers
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Teacher’s Information

This Wncy may be used to review information concerning the adaptations of
fish a vertebrates to their partucubar econiches i in an aquatic envuronment

~ Fish that live in the shallow worl of sunlight and shadows of coral reefs\qxnts
and rocks are adapted in different ways than the fast swimming open océan pred-
ators. Bottom dwelling fish and mvertebrates are generally slow moving, so have
evolved special adaptations to sur we To eat and keep. from being eatgn in their
world, how have these marine animals become adapted for the following:

Locomotion: shape of body, use of fins or legs, etc.?
Protection: coloratian, hard shells sharp or poisonous spines, etc ’?
Food gemn'g: small pincher-shaped mouths, tentacles, claws, etc.?

.

ART EXPRESSION .

. Make a-wall fnural ranging frony a coral reef to a coastal tidepool with the back-

ground executed in finger paintg, or poster paints. Have students draw and cut out
various marine animals to be plated in their appropriate econiches. include as many
kinds of animals as they can renember from their visit to Sea World, such as —

Coral Reef In or Nea Roc!(s Sandy Bottom ‘Tide Pool
Angelfish Crab Crab Limpet
Butterflyfish Eeel Starfishes Chiton
Porkfish . Lobster Ray - Crab
Porcupine fish Octopu : Flatfish Starfishes

“ Triggerfish Rockfi Molluscs Anemone = @
Lionfish Stonefish Guitarfish Sea cucumber
Anemone : Starfi * 8and dollar Sea hare
etc. etc. '

etc. etc.

CREATIVE WRITING

(visit to cleaner flSh)

DRAMATIC EXPRESSION : .
The children might develop and é‘f:t out the dialog for a T.V. or radio interview in

which marine animals/are interviewed to come and live in a Sea World Aquarium or .
. Tide Pool. One child ¢ould play the'part of the interviewer—a Sea World marine life

talent scout, (they might choose a familiar personality to mimic or thg$ famous tal-
ent scout “‘Charlie the Tpna.") The other children would choose a fish or inverte-
brate they would like to represent and tell the interviewer why they are so special
and why they are good examples of special adaptations in marine animals.
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Suggested Extra Readlng B

MARINE MAMMALS

Daughterty, Anita, Marrne Mammals of California. Sacramento: State of California ~
Department of Fish and Game 1965.

Harrison, Richard and King, Judlth Marine Mammals. London: Hutchlnson and
Company, Ltd., 1965.

Orr, Robert, Marine Mammals of California. Berkeley: University of California Press, *
1972 : e ]

Scanlmon Charles Tﬁe Mar/ne Mammals of the North-western Coast of North
America. New York: G. P. Putnam’s Sons, 1874.

WHALES, DbLPHINS AND PORPOISES "

" Gilmore,’Raymond, The Story of rhe Gray Whale. San Diego San Drego Natural
History Museum, 1961.

- Matthews, L. H. (ed.), The Whale. New York: Simon and Schuster 1968

Norris, Kenneth, Whales, DoIphmsand Porpoises. Berkeley University of California
Press 1966.

Riedman, Sarah and Gustafson, E., Home is the Sea: For Whales. Chlcago Rand
McNally, 1966.

Scheffer, Vlctor The Year of the Whale. New York: Charles Scrlbner S Sons 1969.

Seed, Alice, Toothed Whales in Eastern North Pacific and Arctic Waters Seattle
Pacific Search, 1971,

Seed, Alice, Baleen Whales in Eastern North Pacific and Arctic Waters Seattle:
Pacific Search, 1972. e

Stephens, William, “The Killer” in Sea Frontiers. Publication ol‘ the Internatlonal
pceanogrephlc Foundation, December 1963. . .

Walker, Theodore Whale Primer. San Diego: Cabrillo Historical Assoclation 19§2.

Cook, Joseph and Wisner, William, Killer Whale. New York Dodd, Mead and
“Company, 1963. (J)

Gendron Val and McGill, David, Whales. Follett Beginning Scrence Book, 1965 (J)

Jacobs Jr., Lou, SHAMU, the Klller Whale. New York: Bobbs-Merrill Compény, Inc.,
1968. (J)

Wheat, Collins, Whales and Dolphins. New York Golden Press 1963. (J)

Alpers, Anthony, Dolphrns the Myth and the Mammal. Boston: l-loughton Mifflin,
1961. ..

.Calwell, David and Melba, The World of the Bomenose Dolphin. Philadelphia: J. B.
Lippincott Company, 1972, (J)

Chapin, Henry, The Remarkable Dolphin and What Makes Him So. New York: Young
Scott Books, 1962. (J) .
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'Suggested Extra Reading (Gont)

Ciampi, Elgin, Those Other People the Porpo:ses New York Grosset and Dunlop,
Inc. 1972. (J) ,

Jacobs, Jr., Lou, Duncan, The Dolphin Chlcago Fallett Pubhshtng Company, 1966.
W) \

Kay, Helen, The Secrets of the Dolphm New York: Ma Millan Co., 1964. (J)

Lauber, Patncua The FrieAdly Dolphlns New York: Ran mHouse, 1963. (J)

‘Leonard, Rhoda and Briscoe, Willnam Skipper, the Dolphln San Francisco: Harr
Wagner Publishing Company. 1964. (J)

Moﬂett Martha and Robert, Dolphms New. York Franklin Watts 1971. (J)

b

SEALS, SEA LIONS AND WALRUSES® - g

 Hooke, Nina The Seal Summer. New York Harcourt Brace&\hforl& 1964.
'Klng, Judith, Seaff the World. London: British Natural History Museum 1964
_ Maxwell, Gavin, Seals of the World. Boston: Houghton Mifflin, 1954’

Schefter, Victor, Seals, Sea Lions and Walruses. Stanford: Stanford Umversnty
Press, 1961. -

Scheffer, Victor, The Year of the Seal. New York: Charles Scribner's Sons, 1970. ~
Seed, Alice, Seals, Sea Lions and Walruses. Seaftla‘ Pacific Search, 1972.
Stuart, Frank A Seal’s World. New York: McGraw-Hill, 1954. '

'Goudey, Alice, Here Come the Seals. New York: Charles Scribner’ s Sons; 1957. (J) *' ‘

Kohn, Bernice, All Kinds of Seals. New York: Random House, 1968. (J)

Perry, Richard, The World of the Walrus. New York: Taplinger Publishing Company,
1968. .

Jacobs, Jr. Loy Four Walruses from Arctic to Oceananum New York: Young Scott
Books, 1968 ) ; .
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Adaptations )

- nurse their young, but whose bodies have become adapted tor living entirely in the

.

- them from below against the lighter surface. They are darker in color on their upper-

"The pectoral flippers on the sides of a dolphin and whale contain bones similar to

of Killer Whales ; and
Dolphms {Delphinids)

Dolphins and killer whales are warm blooded mammala which breatho air and

water.

STRONG GRACEFUL SWIMMERS )

With smooth, streamlined bodies, the delphinids can'move quickly and gracefully
through the water, pro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>