
Subclass 1 Elasmobranchii

Subclass 2 Holocephali

‘Class 3 6steichthyes

Subclass 1 Actinopterygii

Subclass 2 Sarcopterygii
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Gemuendino.  one-third natural size
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, il&Sd98J~Lfl~@ldflFlbj%J,  MlJbl’llPI  heterocercal tail, median dorsal fin, pectoral fin Of$~,I

n9zlv33n,  pelvic fin 6nn-h pectoral fin
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jd  6-4 Two Dcjonian  placoderms:  Coccosrnrs.  an arthrodirc.  and Eorhriolepis,  an antiarch.
Drawn td the  amc  wxlc.  each  ahout  one-third natural size.  Prepared by Lois M. Darling.

Order 2 Kajiiforme\
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$087%??t  Chain dogfish

$Cl?YlUlFll~@l~  Seyliorhinus retif&
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The Small Black-tipped Shark

Also known as the Volador

Drakn from Xato,  Springer. and Wagner

pld -~8l 6 6 Carchorhiny  limbatus  (Muller  and Henle), 1841
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%OR7~~  The Black Shark

~El%'lfJlFll~Vl~  Centroscyllium nigrum Garman, 1899

The Black Shark



&ILYI.$Q  Lucifer shark

%%'lLllFfl~@li  Etmopterus heifer

The Lucifer Sharks

Drawn from Kate,  Springer, and Wagner

d^ Id ‘B-8  Ermopterus  IuciJer Jordan and Snyder, 1902



$~2878?RJ  13razillian  Shark
A P
~El'2WJlt71~Pl~  lsistius brasiliensis

The Brazdian  Shark

Also known as ihe Cigar Shark

Drawn from Kate,  Springer, and Wagner
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Ordei Rajiifermes \&ibbfi  ray; skates g7lWIK dorsoventrally flatten, pectoral fin

WJlUb4&Jl3'J%Jfh'fIsiaPbes"a,  gill opening O$tll&U ventral, spiracle Clt&ll&lU dorsal,

~WllMlWi~?l  benthic invertebrate $%?Jiao~lX!a!~~

&IW%?~ The Spotted Eagle Ray

~El~?‘lLl7WlH~~  Aetobatus narinari

The Spotted Eagle Ray

Also known as the Spotted Duck-billed Ray, or Hihi-manu  (Hawaiian)

Id 6-10 Aerobarus  nurinari  (Euphrasen),  1790
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Alfred’s Manta Ray

Also known as Haha-lua  (Hawaiian)



Operculum fleshy’
-

/

& e-12 REPI<ESENTATI\‘E  HOLOCEPHALI illustrating some characteristics of
chlmaeras.
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Subclass 1 Sarcopterygii

Subclass 2 Actinopterygii

.
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Emal  plate  of
anterior dorsal
fm Ba!al  of  poster ior Axial caudal ‘\

l o b e

/

(al h-----J
Base of

S 100mm

anal  f in
Haemal  s,mne



w
8JFJLQCMlYl  Ld&RllllfllXWh4%.4  gill  $4  2  s p e c i e s  Q?ZZ%  lung  kWOS, bXhni?m,

FlalUUla l-2 LWla, appendage LbPa%,  African lungfish  South American lungfish  ttlXJl~~3

%%l6~Uq$OU  (Aestivation).

- -  ,

->g-__:

idi

J¶J  6-14 Living Dipnoans. (a) The Australian lung&h,  Neoceratoduusforsteri.
Note its considerable similarity to the lungfishes of the Paleozoic, Figure G-la
and b. (b) South American lungfish,  Lepidoriren  paradoxa,  male. Note the
specialized pelvic fins of the male during the breeding season. (c) African lung-
fish of the genus Protoptenrs.  (d),The  amphibian ~mphi~rmn  is shown for
comparison.
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system LLB” reproductive duct ab~ndl9a~~~w,~~~l~~~~~~~~~~~~~~~~~~  vertebrate UU

%.b LbXu7$d  3 Super  order

Super order 1 Chondrostei

Super order 2 Holostei

Super order 3 Teleostei

Super order Chondrostei g~~1.S  endoskeleton eJ”GNL%.&  cartilage &JPb\Vrd, scale

!,LWJ  ganoid,  Dorsal fin e free spine, caudal fin &?JIJ  heterocercal, gill $7fJV1lfJ!~a”erWI@.J  i

external gill, swim bladder LLElLl  bilobed, spiral&,  spiral valve LL~JCtElll!b

Order I Polypteriformes

Order 2 Acipenseriformes

Order 1 Polypteriformes ‘b&.iaari

Family Polyodontidae 6-JO~lJ Paddlse  fish &‘i¶J?%?@lE~d  2 T6kl  {Cl P. sephurus
w

W¶J%U  Yangtze  river bbaL Polyodon Spathula  WIJ\U  LLdGl Mississippi

ZO4ll(S) 5 3



.

i

Ill 6-15 Livipg  fishes of th’e chondrostean  (paleoniscoid) grade of evolution
(a through c) and those of the holostean  grade (d and e). (a) Acipemer,  one of
the genera of sturgeons. (b) Polyodon  spathula,  one of two living species of

\paddlefish.  (c) Polyptencs:  a genus of bichir. (d) ~epizoztsus,  the genus of gars.
(e) An~iu  calva,  the bowfin. .

5 4 zo 4 1 l(S)
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Order I Semionotiformes

Order Amiiformes

Family Amiidae Wan  bow fin llUl@l~Ii~l9  &&KJla?ldl+d~  V’%~Wt~wfI’%a

a’& endoskeleton LflI.4 bone IJlJ&JPa,  ?%~Wt~Pl&XJ  dermal plate, gular plate, cycloid scale

p119, fin dClta’$J, dorsal fin UI’J, caudal fin blPl¶J heterocercal, stomach eJl’J, spiral valve,

%4li?PaLL¶JEl  predator
*

Super order 3 Teleostei dKld9$Pa  Teleostei d  ~@i~~~?l8l’l4  caudal LLAt cranial

a$quin,  kin species, genera Lb% o r d e r  i$aea~7n~r~a~~unJa~~~~l~~~*~~~~  &&?k

+phrmaecs~_oiis  aaaelGhmm~  adu

Order Clupeomorpha &%A~~lJU~liuMlflYEl3t?"

ZO411(S) 55,



di 6-17 Pacific Sardine
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Chum (Dog Salmonj  @JL~fln+  Chinook ,  ?%~%?~fIJl  fl’JlXJUla  18  Qa I.&U.

10-20  dOpa6  WEIUlft’y179LM~OY~~  Sacremenro River 69  Aiaska

Jdwd  6-21 Chum Salmon

zo 41 l(S)



Jdw”  6-24  Rainbow Trout ”
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Family Siluridae Eurasian catfishes WElQdaPr~lB~b~oElq'~el~LB~bQL~U  dorsal fin

&JUUlfl~  rays lhJfldl 7 KM Vl?O!ifi  \ad$ spine adipose fin. pelvic fins L~fl~1U¶Jl4fbil

‘bS.kY, p.VllOt~ anal fin maam

. FJ d 6-28 Eurasian Catfish
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