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ST�DENT G�IDE

B0$'d$)" /#e .&e'e/*) *f 4*0-
.#a-&ӗ. c-a)$0( a)d %a2.
Te3/ a)d i(age. b4 Aa-*) M O'.e)ӌ PhD

De.c-$+/$*)
I) /hi. (*d0'eӌ 4*0 2i'' ide)/if4 /he .&e'e/a' ca-/i'age. /ha/ (a&e 0+ /he c-a)i0( a)d %a2. *f

/he .+i)4 d*gfi.h .ha-& ԂS,0a'0. aca)/#$a.ԃ a)d fig0-e *0/ h*2 /he4 fi/ /*ge/he- b4 b0i'di)g a

ҺD(*de' *f /he .&0''Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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I)/-*d0c/$*)
If 4*0ӗ1e e1e- 2a/ched a )a/0-e d*c0(e)/a-4 fea/0-i)g .ha-&.ӌ 4*0ӗ1e .ee) /he ,0i)/e..e)/ia'

.h*/ *f a .ha-& b-eachi)g /he .0-face *f /he 2a/e-ӌ %a2. ga+i)g 2ide 2i/h -*2 aʯe- /h-ea/e)i)g

-*2 *f -a5*- edged /ee/h /* e)g0'f .*(e +-e4Ӌ

A 2hi/e .ha-& ԂCa-c#a-*d*) ca-c#a-$a.ԃ feedi)g a/ /he .0-face b4 Fallo2.ӌ Gallagherӌ ʧ Hammer.chlag

ҹҷҸҺ a)d 'ice).ed 0)de- CC BY ҹӋҼӋ

If 4*0 /h*0gh/ i/ '**&ed 'i&e /he .ha-& 2a. .h**/i)g i/. %a2. *0/ *f i/. .&0''ӌ 4*0 2e-e)ӗ/

i(agi)i)g /hi)g.Ӑ Ma)4 .ha-&. ha1e /he abi'i/4 /* protrude /hei- 0++e- a)d '*2e- %a2.

f*-2a-d a. /he4 a-e *+e)i)g /hei- (*0/hӌ a''*2i)g /he( /* Ә-eachә /hei- %a2. /*2a-d /hei-

+-e4 /* /a&e a bi/e ԂWilga ʧ Mo//a ҸӀӀҿԃӋ H*2 i. i/ +*..ib'e f*- .ha-&. /* d* /hi.Ӓ I) /hi.

(*d0'eӌ 4*0 2i'' fig0-e *0/ f*- 4*0-.e'f b4 b0i'di)g /he .&e'e/*) *f a .ha-& .&0''ӌ 0.i)g 4*0-

(*de' .+i)4 d*gfi.h .ha-&Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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Ma/e-$a'. )eeded
F*- /hi. (*d0'eӌ 4*0ӗ'' )eedӍ

● The S/0de)/ N*/eb**& f*- /hi. (*d0'e ԂSAҷҸԃӋ
● The f*''*2i)g +iece. f-*( 4*0- &i/Ӎ

● The ./a)d ba.e f-*( 4*0- &i/Ӌ Thi. c*0'd ei/he- be /he b*3 i/.e'f Ԃf*- &i/. 2i/h /he ./a)d
ba.e i)/eg-a/ed i)/* /he b*3ԃ *- a ./a)da'*)e ҺD +-i)/ed +ieceӍ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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Ma/e-$a'. )eeded Ԃc*)/$)0edԃ
● The f*''*2i)g ҺD +-i)/ed +iece. f-*( 4*0- &i/ Ԃ4*0 d*)ӗ/ )eed /* ge/ /he( a'' *0/ 4e/ԃӍ

● The 'eʯ a)d -igh/ b-a)chia' a-che. f-*( 4*0- &i/Ӌ If /he b-a)chia' a-che. a-e )*/ 4e/
c0/ *0/ӌ f*''*2 /he i)./-0c/i*). *) /he .hee/ /* f*'d a)d c0/ /he( *0/Ӌ

● ӘOʬiceә .ci..*-. f*- c0//i)g *0/ /he b-a)chia' a-che. Ԃif )*/ a'-ead4 c0/ *0/ԃ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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BUILD NOTEӍ T#*. #**&. 2$/# ' // -.

Each *f /he ҺD +-i)/ed +iece. i) 4*0- &i/ ha. .(a'' h**&. a)d +eg. 2i/h -ai.ed 'e//e-. *)
/he(Ӌ Y*0ӗ'' 0.e /he.e i) */he- (*d0'e. /* a//ach (0.c'e. Ԃ-0bbe- ba)d.ԃ a)d 'iga(e)/.
Ԃ-ibb*).ԃ b0/ i) /hi. (*d0'e /he4ӗ'' %0./ he'+ 4*0 /* ide)/if4 /he +iece.Ӌ The.e -ai.ed 'e//e-.
(a4 be 2hi/e *- b'ac& i) /he i(age. f*- ea.ie- 1i.ibi'i/4 b0/ /he4 a-e /he .a(e c*'*- a. /he
+iece *) /he ac/0a' ҺD +-i)/ed +iece.Ӌ

P-e+a-$)" /#e ./a)d
Bef*-e 4*0 ./a-/ b0i'di)gӌ 4*0ӗ'' )eed /* +-e+a-e /he ./a)d /ha/ 2i''
h*'d 4*0- .ha-& /* f-ee 0+ 4*0- ha)d. f*- b0i'di)gӋ I) 4*0- &i/ӌ fi)d
/he ./a)d -*dӎ i/ӗ. /he 2**de) .,0a-e d*2e' -*d 2i/h a ҺD +-i)/ed
Ә.he'fә i) /he (idd'e Ԃ.ee i(age /* /he -igh/ԃӋ

I).e-/ /he -*d i)/* /he ./a)d ba.e a. .h*2) i) /he i(age. *) /he
)e3/ +age Ԃch**.e /he i(age c*--e.+*)di)g /* /he /4+e *f ba.e
4*0- &i/ ha.ԃӋ I/ (a4 /a&e a bi/ *f f*-ceӋ Be .0-e /*Ӎ

Ԃaԃ *-ie)/ /he -*d .* /ha/ /he ӘҺD ANATOMY STUDIOSә /e3/ *)
/he .he'f i. faci)g 0+ӌ

Ԃbԃ i).e-/ /he -*d i)/* /he ba.e .* /ha/ /he ӘROSTRALә /e3/ i.
faci)g i) /he di-ec/i*) i)dica/ed i) /he i(ageӌ

Ԃcԃ a)d +0.h /he -*d d*2) i)/* /he ba.e 0)/i' /he 'i)e i. hidde)
2i/hi) /he ba.eӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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Inserting the stand rod 2ith the bo3ӧintegrated base

Inserting the stand rod 2ith the standalone base
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O)ce 4*0ӗ1e i).e-/ed /he ./a)d -*dӌ i/ .h*0'd '**& 'i&e /he i(age be'*2Ӌ

Ne3/ӌ fi)d /he ./a)d(*0)/ Ԃ.ee -igh/ԃӋ P0.h /he ./a)d(*0)/ *)/* /he -*d a. .h*2) i) /he
i(age be'*2Ӌ A. 4*0 d*ӌ be .0-e /*Ӎ

Ԃaԃ *-ie)/ /he +a-/ 2i/h /he 1e-/eb-ae -*./-a''4ӌ
Ԃbԃ +0.h /he (*0)/ 0)/i' /he 'i)e i. hidde)ӌ
Ԃcԃ a)d )*/ 2*--4 /ha/ /he (*0)/ ca) -*/a/e 0+ a)d d*2) ӧ i/ӗ. .0++*.ed /* d* /ha/Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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S �/$*) ҸӋW#a/ $. /#e a)a/*($ca' *-$e)/a/$*) *f
/#e c#*)d-*c-a)$0( a)d b-a$)Ӓ
O)e *dd /hi)g 4*0(a4 ha1e )*/iced ab*0/ .ha-&. i. /ha/ /hei- .&e'e/a' e'e(e)/. a-e -efe--ed
/* a. cartilages -a/he- /ha) b*)e.Ӌ Thi. i. beca0.e *1e- /he c*0-.e *f /hei- e1*'0/i*)ӌ .ha-&.
ha1e '*./ )ea-'4 a'' *f /hei- b*)4 /i..0e a)dӌ i) i/. +'aceӌ /he4ӗ1e e1*'1ed .+ecia'i5ed /4+e. *f
f'e3ib'e a)d -e.i'ie)/ ca-/i'age ԂDean ʧ S0mmer. ҹҷҷҽԃӋ Thi. i)c'0de. /he .&0''ӌ 2hich i. (ade
0+ *f 1a-i*0. ca-/i'age. .+'i/ i)/* /2* g-*0+.Ӎ /he chondrocranium a)d /he
splanchnocraniumӋ

The ch*)d-*c-a)i0( Ԃ(ea)i)gӌ Әca-/i'agi)*0. .&0''әԃӌ a'.* &)*2) a. /he braincaseӌ e)ca.e.
/he b-ai) 2he-ea. /he .+'a)ch)*c-a)i0(ӌ a'.* &)*2) a. /he 1iscerocraniumӌ i)c'0de. a'' /he
ca-/i'age. de-i1ed f-*( /he gill arches Ԃa'' /he */he- ca-/i'age. *f /he .&0''ԃӋ The )a(e.
Ә.+'a)ch)*c-a)i0(ә a)d Ә1i.ce-*c-a)i0(ә c*(e f-*( /he a..*cia/i*) be/2ee) /he gi'' a-che.
a)d /he g0/Ӎ Ә1i.ce-*ӧә a)d Ә.+'a)ch*ӧә b*/h (ea) i)/e./i)e. i) La/i) a)d G-ee&ӌ -e.+ec/i1e'4Ӌ
Y*0ӗ'' ./a-/ b0i'di)g 2i/h /he ch*)d-*c-a)i0(ӌ .i)ce /hi. f*-(. a f*0)da/i*) f*- /he .&0''Ӌ

O-$ )/�/$*) *! /# �-�$)��. �)� �-�$)

I) 4*0- &i/ӌ fi)d /he /2* ha'1e. *f /he ch*)d-*c-a)i0( a)d /he b-ai) Ԃ.ee /he i(age be'*2ԃӋ

If /he /2* ha'1e. *f /he ch*)d-*c-a)i0( a-e )*/ a'-ead4 .)a++ed /*ge/he- a. a 2h*'e +ieceӌ
h*2 d* /he4 fi/ /*ge/he-Ӓ If 4*0 ge/ ./0c&ӌ 0.e /he hi)/ a/ /he /*+ *f /he )e3/ +ageӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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HINTӍ F$)� /# !'�/ .0-!�� 

Fi)d /he c*(+'e/e'4 f'a/ .0-face *f each ha'fӎ /hi. i. 2he-e /he /2* ha'1e. fi/ /*ge/he-Ӌ

ASSESSӍ B-�$)��. (�� 2#*' 

The /2* ha'1e. *f /he ch*)d-*c-a)i0(ӌ 2i/h /he he'+ *f e(bedded(ag)e/.ӌ .h*0'd .)a+
/*ge/he- 'i&e i) /he i(age be'*2Ӌ

N*2 /ha/ 4*0ӗ1e .*'1ed h*2 /he /2* ha'1e. fi/ /*ge/he-ӌ 2hich e)d i. rostral Ԃ/*2a-d /he
.ha-&Ӕ. .)*0/ *- f-*)/ e)dԃ a)d 2hich e)d i. caudal Ԃ/*2a-d /he /ai' *- bac& e)dԃӒ Which .ide
i. dorsal Ԃ/he .ha-&ӗ. bac&ԃ a)d 2hich .ide i. 1entral Ԃ/he .ha-&ӗ. be''4ԃӒ

Fi'' i) /he b'a)&. *) +age Ҹ *f 4*0- N*/eb**&2i/h /he.e di-ec/i*)a' /e-(.Ӌ Whe) 4*0 /hi)&
4*0ӗ1e g*/ i/ c*--ec/ӌ 0.e /he f*''*2i)g /h-ee hi)/. /* chec& 4*0- 2*-&Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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HINTӍ �# - �- /# )*. �)�  4 Ӓ

The a--*2. be'*2 .h*2 /he +*.i/i*). *f /he nasal capsule Ԃ2hich h*0.e. /he *'fac/*-4
*-ga)ԃ a)d orbit Ԃ2hich h*0.e. /he e4eԃӋ Which d* 4*0 /hi)& i. 2hichӒ D* 4*0 )eed /*
cha)ge a)4 *f 4*0- a).2e-.Ӓ

HINTӍ N*. $) !-*)/

The 'abe'ed a--*2. i) /he i(age be'*2 i)dica/e /he )a.a' ca+.0'e Ԃ(*-e -*./-a'ԃ a)d /he
*-bi/ Ԃ(*-e +*./e-i*-ԃӋ D* 4*0 )eed /* cha)ge a)4 *f 4*0- a).2e-.Ӓ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3danatomystudios.com/


B0$'d$)g /he .&e'e/*) *f 4*0- .ha-& .&0'' Ӯ 1ҸӋҹ SAҷҸ S/0de)/ G0$de Ӯ Page ҸҸ

HINTӍ D*-.�' !*-�($)�

The h*'e. i)dica/ed i) /he i(age be'*2 a-e f*- )e-1e. /ha/ /-a1e' *0/ /* .e).*-4 ./-0c/0-e.
i) /he .&i) *) /he d*-.a' a.+ec/ *f /he headӋ D* 4*0 )eed /* cha)ge a)4 *f 4*0- a).2e-.Ӓ

HINTӍ D / -($)$)" ' ʯ 1.Ӌ -$"#/

If 4*0ӗ1e fig0-ed *0/ 2hich e)d. a-e -*./-a' a)d ca0da'ӌ a)d 2hich .ide. a-e d*-.a' a)d
1e)/-a'ӌ 4*0 .h*0'd /he) be ab'e /* de/e-(i)e 2hich .ide. a-e 'eʯ a)d -igh/Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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ASSESSӍ C#*)�-*�-�)$0( *-$ )/ �

C*(+a-e +age Ҹ *f 4*0- N*/eb**&2i/h /he i(age be'*2 /* chec& 4*0- 2*-&Ӌ

N*2 /ha/ 4*0 ha1e /he *-ie)/a/i*) *f /he ch*)d-*c-a)i0( fig0-ed *0/ӌ h*2 d*e. /he b-ai) .i/
i).ide /he endocranial ca1it4 Ԃ/he .+ace i).ide /he ch*)d-*c-a)i0( /ha/ h*'d. /he b-ai)ԃӒ If
4*0 ge/ ./0c&ӌ chec& *0/ /he hi)/ *) /he f*''*2i)g +ageӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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HINTӍ T# �-�$)��.  )��. . /# �-�$)

If 4*0 ha1e /he b-ai) +-*+e-'4 *-ie)/ed 2i/hi) /he ch*)d-*c-a)i0(ӌ 4*0 .h*0'd be ab'e /*
b-i)g /he 'eʯ a)d -igh/ ha'1e. /*ge/he- c*(+'e/e'4 2i/h /he b-ai) i).ideӋ

ҹӋ

ASSESSӍ B-�$) $) � ��. 

Y*0- .ha-&ӗ. b-ai) .h*0'd fi/ i).ide /he e)d*c-a)ia' ca1i/4 a. .h*2) i) /he i(age be'*2Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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M*0)/$)" 4*0- �-�$) �)� �-�$)��. 

T*(*0)/ 4*0- b-ai) a)d b-ai)ca.e /* /he
./a)dӌ 4*0ӗ'' 0.e /he -*0)d d*2e'Ӌ Fi)d /hi.
+a-/ i) 4*0- &i/ Ԃ.ee /he i(age /* /he -igh/ԃӋ

Y*0- -*0)d d*2e' -e+-e.e)/. a .eg(e)/ *f
4*0- .ha-&ӗ. spinal cordӌ a b0)d'e *f )e-1e.
/ha/ i. c*)/i)0*0. 2i/h /he b-ai) b0/ e3i/.
/he .&0'' /* -each /he -e./ *f /he b*d4Ӌ The
.+i)a' c*-d e3i/. /he .&0'' 1ia /he foramen
magnum Ԃ(ea)i)g Әbig h*'eәԃ .* i).e-/ 4*0-
.+i)a' c*-d .eg(e)/ Ԃ-*0)d d*2e'ԃ /h-*0gh
/he f*-a(e)(ag)0( .* /ha/ i/ c*))ec/. i)/* /he b-ai)Ӌ Ca) 4*0 fi)d /hi. h*'e *) 4*0-
ch*)d-*c-a)i0(Ӓ If 4*0 ge/ ./0c&ӌ chec& /he hi)/ be'*2Ӌ

HINTӍ T# �$" #*' 

The f*-a(e)(ag)0( i. /he 'a-ge./ h*'e i) /he ch*)d-*c-a)i0( /ha/ i. unpaired a)d a/ /he
midlineӌ (ea)i)g /he-e a-e )*/ 'eʯ a)d -igh/ h*'e. Ԃ*)'4 *)eԃ a)d i/ i. +*.i/i*)ed i) /he
(idd'e *f /he 'eʯ a)d -igh/ .ide. *f /he ch*)d-*c-a)i0(Ӌ Y*0 ca) a'.* 0.e /he b-ai) /* he'+
4*0Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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ASSESSӍ S+$)�' �*-� $). -/ �

If 4*0- .+i)a' c*-d .eg(e)/ i. +-*+e-'4 i).e-/edӌ i/ .h*0'd '**& 'i&e /he i(age be'*2Ӌ

Y*0(a4 )eed /* Ә*+e)ә /he ch*)d-*c-a)i0(ӌ i).e-/ /he .+i)a' c*-d i)/* /he b-ai)ӌ a)d /he)
Әc'*.eә bac& 0+ /he ch*)d-*c-a)i0(Ӌ Ma&e .0-e /he d*2e' i. f0''4 i).e-/ed i)/* /he b-ai)Ӌ

O)ce /he .+i)a' c*-d e3i/. /he .&0''ӌ i/ i((edia/e'4 e)/e-. /he neural canalӌ a h*''*2 /0be
2i/hi) /he 1ertebral column /ha/ +-*/ec/. /he .+i)a' c*-dӋ The ./a)d(*0)/ ha. a c*0+'e *f
1e-/eb-ae /* .h*2 /he +*.i/i*) *f /he 1e-/eb-a' c*'0() -e'a/i1e /* /he ch*)d-*c-a)i0(Ӌ

Fi)d /he )e0-a' ca)a' 2i/hi) /he 1e-/eb-ae a)d i).e-/ /he .+i)a' c*-d Ԃ+'0. b-ai) a)d
ch*)d-*c-a)i0(ԃ a. fa- a. 4*0 ca) i)/* /he ca)a' a. .h*2) i) /he i(age be'*2Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
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S �/$*) ҹӋW#a/ a-e /#e .#a-& .+'a)c#)*c-a)$0(
ca-/$'a"e. a)d #*2 d* /#e4 a-/$c0'a/eӒ
Wi/h 4*0- ./a)d a)d b-ai)ca.e +-e+a-edӌ i/ӗ. /i(e /* add 4*0- .ha-&ӗ. .+'a)ch)*c-a)i0(Ӑ

BUILD NOTEӍ M�") /. �. '$"�( )/.

A'' /he ҺD +-i)/ed c*(+*)e)/. *f 4*0- .+'a)ch)*c-a)i0( ha1e (ag)e/. .* /ha/ 4*0 ca)
ea.i'4 .)a+ /he( /*ge/he-Ӌ Of c*0-.eӌ /he ca-/i'age. i) a -ea' .ha-& .&0'' a-e )*/ he'd
/*ge/he- b4 (ag)e/.Ӌ Ra/he-ӌ /he4 a-e %*i)ed b4 *1e- ҸҴ ligamentsӌ /*0gh ba)d. *f
c*))ec/i1e /i..0e /ha/ a-e f'e3ib'e b0/ )*/ +a-/ic0'a-'4 ./-e/ch4 Ԃ/hi)& -*+eԃӋ

Each +ai- *f a//-ac/i)g (ag)e/. i) 4*0- ҺD +-i)/ed .+'a)ch)*c-a)i0( +iece. c*--e.+*)d. /*
*)e *- (*-e 'iga(e)/. i) /he ac/0a' .+i)4 d*gfi.h .ha-& .&0''ӌ gi1i)g 4*0- (*de' ./-0c/0-e
a)d(*bi'i/4 .i(i'a- /* /he -ea' /hi)gӋ H*2e1e-ӌ /he-e a-e a fe2 &e4 diʬe-e)ce. 4*0 .h*0'd
be a2a-e *f i) (a&i)g c*(+a-i.*). be/2ee) 4*0- (*de' a)d a -ea' .ha-&Ӎ

● M0c# ./-*)ge- /ha)(ag)e/.
● P-*d0ce. a /e).i'e f*-ce *)'4

2he) /a0/ Ԃ+0''ed /igh/ԃ

● M0c#2ea&e- /ha) a 'iga(e)/
● C*).i./e)/'4 +-*d0ce. a) a//-ac/i1e

f*-ce /ha/ dec-ea.e. i) ./-e)g/h
2i/h di./a)ce

Gi1e) /ha/ (ag)e/. a-e(0c#2ea&e- /ha) 'iga(e)/.ӌ 4*0- (*de'ӗ. ca-/i'age. 2i'' de/ach
f-*( *)e a)*/he- (0ch(*-e ea.i'4 /ha) if /he4 2e-e %*i)ed b4 'iga(e)/.Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
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A��$)" /# #4*(�)�$�0'�- ��-/$'�" .

The fi-./ .+'a)ch)*c-a)i0( e'e(e)/. 4*0ӗ'' add a-e /he h4omandibular cartilages Ԃa'.*
ca''ed /he h4omandibulaӌ .i)g0'a-ӌ a)d h4omandibulaeӌ +'0-a'ԃӋ Fi)d /he.e i) 4*0- &i/ӎ
/he4ӗ-e /he ./0bb4 +iece. a)d a-e +0-+'e if 4*0- &i/ i. c*'*-ӧc*dedӋ

T* di./i)g0i.h /he 'eʯ 1e-.0. -igh/ h4*(a)dib0'aӌ 0.e /he 'e//e-. +-i)/ed *) /he .(a'' h**&.Ӎ
The 'eʯ h4*(a)dib0'a ha. /he 'e//e- ӘIә Ԃa. i) /he fi-./ 'e//e- *f ӘI)/e./i)eәԃ a)d /he -igh/
h4*(a)dib0'a ha. /he 'e//e- ӘJӋә

Ca) 4*0 g0e.. a++-*3i(a/e'4 2he-e /he4 a//ach /* /he ch*)d-*c-a)i0(Ӓ D*)ӗ/ 2*--4 ab*0/
/he *-ie)/a/i*)ӌ %0./ /hei- +*.i/i*)Ӌ If 4*0 ge/ ./0c&ӌ .ee /he hi)/ be'*2 /he) chec& 4*0- 2*-&
*) /he )e3/ +ageӋ

HINTӍ T#$)& ��*0/ /# )�( 

The )a(e Әh4*(a)dib0'aә c*(bi)e. +*-/i*). *f /he 2*-d. h4oid a)dmandible beca0.e
/he h4*(a)dib0'a a-/ic0'a/e. 2i/hӍ

● h4*id e'e(e)/. Ԃe'e(e)/. /ha/ .0++*-/ /he /h-*a/ԃ a)d
● (a)dib0'a- e'e(e)/. Ԃe'e(e)/. *f /he %a2ԃ

Wha/ (igh/ /hi. /e'' 4*0 ab*0/ /he +*.i/i*) *f /he h4*(a)dib0'a a'*)g /he rostrocaudal
a3is Ԃ/he b*d4 a3i. -0))i)g f-*( -*./-a' /* ca0da'ԃӒ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
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ASSESSӍ H4*(�)�$�0'� �-/$�0'�/ �

If 4*0 g0e..ed /ha/ /he h4*(a)dib0'ae a//ach a/ /he +*.i/i*) .h*2) be'*2ӌ 4*0 g0e..ed
c*--ec/Ӑ

B4 a//achi)g a/ a ca0da' +*.i/i*) *) /he ch*)d-*c-a)i0(ӌ /he h4*(a)dib0'ae a-e ab'e /*
a-/ic0'a/e 2i/h e'e(e)/. *f b*/h /he /h-*a/ a)d(a)dib'eӋ

A//ach /he h4*(a)dib0'ae a. .h*2) i) /he i(age be'*2ӌ (a&i)g .0-eӍ
Ԃaԃ /* a//ach /he 'eʯ h4*(a)dib0'a Ԃh**& 2i/h a) ӘIәԃ *) /he 'eʯ a)d /he -igh/

h4*(a)dib0'a Ԃh**& 2i/h a ӘJәԃ *) /he -igh/
Ԃbԃ a)d /ha/ /he h**&. a-e +*i)/i)g d*-.a''4Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3danatomystudios.com/
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A��$)" /# 0++ - %�2.

Ne3/ 4*0ӗ'' add /he 0++e- %a2.Ӌ I) .ha-&.ӌ /hi. e'e(e)/ i. ca''ed /he palatoquadrate beca0.e
i/ i. a f0.i*) *f a +a'a/a' b*)e Ԃ/he e+i+/e-4g*id *-ӌ i) (a((a'.ӌ /he a'i.+he)*idԃ a)d /he
,0ad-a/e Ԃ/he i)c0. b*)e i) (a((a'.ԃӋ Fi)d /he 'eʯ a)d -igh/ +a'a/*,0ad-a/e. i) 4*0- &i/
Ԃd*)ӗ/ 2*--4 2hich i. 2hich 4e/ԃ 0.i)g /he i(age be'*2 /* he'+ 4*0Ӌ The +a'a/*,0ad-a/e. ha1e
/ee/h a)dӌ if 4*0- &i/ i. c*'*-ӧc*dedӌ /he4ӗ-e g-ee)Ӌ

Ca) 4*0 fig0-e *0/ 2hich +iece i. 'eʯ 1e-.0. -igh/Ӓ If 4*0 )eed he'+ӌ .ee /he hi)/ be'*2 /he)
chec& 4*0- 2*-& *) /he )e3/ +ageӋ

HINTӍ F*-( �*)/$)0*0. /**/# -*2.

S)a+ /he /2* +a'a/*,0ad-a/e. /*ge/he- .* /ha/ /he /ee/h f*-( c*)/i)0*0. -*2.Ӌ K)*2i)g
/ha/ /he.e a-e /he 0++e- %a2.ӌ h*2 2*0'd /he.e /2* e'e(e)/. Ԃ.)a++ed /*ge/he-ԃ be
*-ie)/ed -e'a/i1e /* /he ch*)d-*c-a)i0(Ӓ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
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ASSESSӍ P�'�/*,0��-�/ . *-$ )/ �

If 4*0 ide)/ified 'eʯ 1e-.0. -igh/ a. .h*2) i) /he i(age be'*2ӌ 4*0ӗ-e c*--ec/Ӑ

N*2 /ha/ 4*0 &)*2 /he +-*+e- *-ie)/a/i*) *f /he +a'a/*,0ad-a/e.ӌ ca) 4*0 add /he( /* 4*0-
.&0''Ӓ See /he hi)/ be'*2ӌ if 4*0 )eed he'+ӌ a)d chec& 4*0- 2*-& *) /he )e3/ +ageӋ

HINTӍ A #4*(�)�$�0'�- �*)) �/$*)

Be.ide. a-/ic0'a/i)g 2i/h each */he- a/ /he (id'i)eӌ each +a'a/*,0ad-a/e a'.* a-/ic0'a/e.
2i/h b*/h /he ch*)d-*c-a)i0( a)d /he ipsilateral h4*(a)dib0'a ԂӘi+.i'a/e-a'ә (ea). *)
/he .a(e .ideԃӋ Y*0- (*de' ha. (ag)e/. f*- b*/h *f /he.e a-/ic0'a/i*).Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3danatomystudios.com/
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ASSESSӍ P�'�/*,0��-�/ . �-/$�0'�/ �

If 4*0 added /he +a'a/*,0ad-a/e. a. .h*2) i) /he i(age be'*2ӌ )ice 2*-&Ӑ

A��$)" /# '*2 - %�2.

T* c*(+'e/e 4*0- %a2.ӌ 4*0ӗ'' )e3/ add /he '*2e- %a2. *-mandiblesӋ I) .ha-&.ӌ /he 'eʯ a)d
-igh/ (a)dib'e a-e each c*(+*.ed *f a .i)g'e e'e(e)/ӌMeckelӗs cartilageӌ )a(ed aʯe-
a)a/*(i./ Johann Friedrich Meckelӌ ҸҾҿҸӧҸҿҺҺӋ A'/h*0gh he(ade 1a'0ab'e c*)/-ib0/i*). /*
/he fie'd *f a)a/*(4ӌ Mec&e' 2a. a'.* *)e *f .e1e-a' a)a/*(i./. *f hi. /i(e 2h* d-e2
i)acc0-a/eӌ bia.edӌ a)d -aci./ c*)c'0.i*). f-*( di..ec/i*). *f B'ac& +e*+'eӋ The.e
c*)c'0.i*). 2e-e 0.ed /* +e-+e/0a/e cha//e' .'a1e-4ӌ /he .'a1e /-adeӌ a)d /he i)fe-i*-
/-ea/(e)/ *f B'ac& +e*+'e ԂGa/e. ʧ C0rran ҹҷҹҸԃӋ F*- /hi. -ea.*)ӌ a)d f*- c*).i./e)c4 2i/h /he
)a(i)g *f a'' /he */he- ca-/i'age. *f /he .&0''ӌ /he.e (*d0'e. 2i'' 0.e /he /e-(. Ә(a)dib'eӌә
Ә(a)dib0'a- ca-/i'ageӌә *- Ә'*2e- %a2ә i)./ead *f ӘMec&e'ӗ. ca-/i'ageӋә

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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Fi)d /he 'eʯ a)d -igh/ (a)dib'e. i) 4*0- &i/ Ԃd*)ӗ/ 2*--4 2hich i. 2hich 4e/ԃ 0.i)g /he i(age
be'*2 /* he'+ 4*0Ӌ The (a)dib'e. a-e /he -e(ai)i)g +iece. 2i/h /ee/h a)d a-e g-ee)ӌ if 4*0-
&i/ i. c*'*-ӧc*dedӋ

Ca) 4*0 fig0-e *0/ 2hich +iece i. 'eʯ 1e-.0. -igh/Ӓ If 4*0 )eed he'+ӌ .ee /he hi)/ be'*2 /he)
chec& 4*0- 2*-& *) /he )e3/ +ageӋ

HINTӍ A) *++*.$)" �*)/$)0*0. /**/# -*2

The /ee/h *f /he 'eʯ a)d -igh/ (a)dib'e. f*-( c*)/i)0*0. -*2. *f /ee/h /ha/ c*(e i)/*
c*)/ac/ 2i/h /he 0++e- %a2 /**/h -*2. d0-i)g bi/i)gӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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ASSESSӍ M�)�$�' . �-/$�0'�/ �

If 4*0 added /he (a)dib'e. a. .h*2) i) /he i(age be'*2ӌ )ice 2*-&Ӑ

The +a'a/*,0ad-a/e a)d '*2e- %a2 a-e b*/h e(b-4*)ica''4 a)d e1*'0/i*)a-i'4 de-i1ed f-*(
/he first gill archӌ a'.* &)*2) a. /hemandibular archӋ If 4*0- &i/ i. c*'*-ӧc*dedӌ b*/h *f /he.e
e'e(e)/. a-e g-ee) /* i)dica/e /hi. c*((*) de-i1a/i*)Ӌ

A��$)" /# #4*$� �-�#

Wi/h /he %a2. added /* /he ch*)d-*c-a)i0(ӌ 4*0- .&0'' .h*0'd )*2 be(*-e -ec*g)i5ab'e a. a
.ha-&Ӑ H*2e1e-ӌ 4*0ӗ-e )*/ d*)e 4e/ӧ 4*0 ./i'' )eed /* add /he -e(ai)i)g ca-/i'age. *f /he
second gill archӌ a'.* &)*2) a. /he h4oid archӋ I) .ha-&.ӌ /he h4*id a-ch i. (ade 0+ *f /he
'eʯ a)d -igh/ h4*(a)dib0'a- ca-/i'age. Ԃ2hich 4*0ӗ1e a'-ead4 addedԃӌ /he 'eʯ a)d -igh/
ceratoh4alsӌ a)d /he basih4alӋ

I) h0(a). a)d */he- (a((a'.ӌ /he h4oid bone i. '*ca/ed be/2ee) /he %a2 a)d /he pectoral
girdle Ԃ.h*0'de-ԃӌ b0/ c'*.e- /* /he %a2Ӌ A'/h*0gh /he ./-0c/0-eӌ f0)c/i*)ӌ a)d e1e)
de1e'*+(e)/ *f /he h4*id i) .ha-&. diʬe-. f-*( /ha/ i) h0(a).ӌ i/. -e'a/i1e +*.i/i*) i. /he
.a(eӋ I) .ha-&.ӌ /he h4*id a-ch .i/. be/2ee) /he (a)dib0'a- a-ch a)d +ec/*-a' gi-d'eӌ b0/
c'*.e- /* /he (a)dib0'a- a-chӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3danatomystudios.com/
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I) 4*0- &i/ӌ fi)d /he 'eʯ a)d -igh/ ce-a/*h4a'. Ԃd*)ӗ/ 2*--4 2hich i. 2hichԃ a)d /he ba.ih4a'ӌ
0.i)g /he i(age be'*2 /* he'+ 4*0Ӌ If 4*0- &i/ i. c*'*- c*dedӌ a'' *f /he.e e'e(e)/. a-e +0-+'eӌ
'i&e /he h4*(a)dib0'aeӌ /* i)dica/e /he de-i1a/i*) *f a'' /he.e e'e(e)/. f-*( /he h4*id a-chӋ

The )a(e Әh4*idә c*(e. f-*( /he G-ee& f*- ӘUӧ.ha+edә Ԃ2e''ӌ ӘU+.i'*)ӧ.ha+edә i) G-ee&ԃ
beca0.eӌ a. 4*0ӗ'' .eeӌ /he e'e(e)/. *f /he h4*id a-ch f*-( a ӘUӋә C*))ec/ /he ce-a/*h4a'. a)d
ba.ih4a' a. .h*2) i) /he i(age be'*2 /* f*-( a 2ide ӘUӋә

K)*2i)g h*2 /he.e /h-ee e'e(e)/. c*))ec/ /*ge/he-ӌ ca) 4*0 fig0-e *0/ h*2 /* add /he( Ԃa.
a .i)g'e 0)i/ԃ /* 4*0- .ha-& .&0''Ӓ If 4*0 )eed a hi)/ӌ chec& /he /*+ *f /he )e3/ +ageӋ The)
chec& 4*0- 2*-& a/ /he b*//*( *f /he )e3/ +ageӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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HINTӍ C*(+' / /# �-�#

A. 4*0 add /he ce-a/*h4a'. a)d ba.ih4a' /* 4*0 .ha-&ӌ &ee+ /he f*''*2i)g i) (i)dӍ
● Reca'' /ha/ /he 'eʯ a)d -igh/ h4*(a)dib0'a- ca-/i'age. a-/ic0'a/e 2i/h /he h4*id a-ch
● The 'eʯ ce-a/*h4a' Ԃ2i/h a ӘKәԃ .h*0'd be *) /he 'eʯ a)d /he -igh/ ce-a/*h4a' Ԃ2i/h a)

ӘLәԃ .h*0'd be *) /he -igh/Ӌ
● The Әa)g'eә *f /he.e e'e(e)/. i) a 'a/e-a' 1ie2 *f /he .&0'' i. .i(i'a- /* /he a)g'e *f

/he (a)dib'e

ASSESSӍ H4*$� �-�# �*(+' / �

If 4*0 added /he ce-a/*h4a' a)d ba.ih4a' ca-/i'age. a. .h*2) i) /he i(age be'*2ӌ )ice 2*-&Ӑ
If i/ӗ. he'+f0'ӌ 4*0 ca) .'ide /he e)/i-e .&0'' *ʬ /he ./a)d /* add /he h4*id a-ch a)d /he) .'ide
i/ bac& *)Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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A��$)" /# �-�)�#$�' �-�# .

Y*0ӗ1e )*2 added a'' /he ca-/i'age. *f /he fi-./ Ԃ(a)dib0'a-ԃ a)d .ec*)d Ԃh4*idԃ gi'' a-ch /*
4*0- .ha-&Ӑ H*2e1e-ӌ /he-e a-e ./i'' .*(e -e(ai)i)g gi'' a-che. /* addӋ If 4*0 '**& a/ /he .ide
*f (*./ .ha-&. behi)d /he headӌ 4*0ӗ'' .ee a .e-ie. *f e3ternal gill openingsӌ a'.* ca''ed gill
slitsӋ Thi. i. 2he-e 2a/e- e3i/. /he b*d4 aʯe- /-a1e'i)g *1e- /he gillsӋ The +-*ce.. b4 2hich fi.h
+0(+2a/e- *1e- /he gi''. f*- e3cha)ge *f i*). a)d 2a/e- Ԃi)c'0di)g e3cha)gi)g COҹ f*- Oҹԃ i.
ca''ed gill 1entilationӋ

La/e-a' 1ie2 *f a .+i))e- .ha-& ԂCa-c#a-#$)0. b-e1$+$))aԃӌ .h*2i)g /he e3/e-)a' gi'' *+e)i)g.ӌ (*dified

f-*( a +h*/*g-a+h b4 JeanӧLo0 J0./ine 'ice).ed 0)de- CC BY ҺӋҷӋ

M*./ .ha-&.ӌ i)c'0di)g .+i)4 d*gfi.hӌ ha1e fi1e gi'' *+e)i)g. a)d /he.e a-e .0++*-/ed
i)/e-)a''4 b4 fi1e ca-/i'agi)*0. branchial arches ԂWegner ҹҷҸҼԃӋ Si)ce /he (a)dib0'a- a)d
h4*id a-che. a-e /he fi-./ /2* a-che.ӌ /he.e b-a)chia' a-che. a-e -efe--ed /* a. /he third
through se1enth gill archesӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://commons.wikimedia.org/wiki/User:Jeanloujustine
https://creativecommons.org/licenses/by-sa/3.0/deed.en
https://doi.org/10.1016/B978-0-12-801289-5.00003-1
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://3danatomystudios.com/


B0$'d$)g /he .&e'e/*) *f 4*0- .ha-& .&0'' Ӯ 1ҸӋҹ SAҷҸ S/0de)/ G0$de Ӯ Page ҹҾ

I) 4*0- &i/ӌ fi)d /he 'eʯ a)d -igh/ b-a)chia' a-che.Ӌ

The4ӗ-e /he 4e''*2 a)d *-a)ge ca-d./*c& +a+e- +iece.Ӌ Y*0 ca) /e'' /he 'eʯ a)d -igh/ .ide b4
'**&i)g a/ /he .(a'' 2hi/e /abӍ /he 'eʯ .ide ha. a) ӘLә a)d /he -igh/ .ide ha. a) ӘRӋә Each
b-a)chia' a-ch i. c*(+*.ed *f f*0- +a-/.Ӎ a phar4ngobranchialӌ a) epibranchialӌ a
ceratobranchialӌ a)d a basibranchialӋ

S/a-/i)g 2i/h /he 'eʯ .ideӌ ca) 4*0 fig0-e *0/ /he +-*+e- +*.i/i*) a)d *-ie)/a/i*) *f /he
b-a)chia' a-che.Ӓ D*)ӗ/ 2*--4 ab*0/ .ec0-i)g /he( /* /he ./a)d 4e/ӌ %0./ h*'d /he( i) +'ace
2i/h 4*0- ha)dӋ If 4*0 )eed he'+ӌ chec& /he hi)/ a/ /he /*+ *f /he )e3/ +age a)d /he) chec&
4*0- 2*-& a/ /he b*//*( *f /he )e3/ +ageӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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HINTӍ C*)/$)0 /# �)"' 

The b-a)chia' a-che. Ԃgi'' a-che. ҺӧҾԃ c*)/i)0e /he a)g'e f*-(ed b4 /he /*+ a)d b*//*(
ha'1e. *f /he fi-./ /2* gi'' a-che.Ӌ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ

https://creativecommons.org/licenses/by-nc-sa/4.0/
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ASSESSӍ B-�)�#$�' �-�# . *-$ )/ �

The +*.i/i*) a)d *-ie)/a/i*) *f /he 'eʯ b-a)chia' a-che. .h*0'd '**& 'i&e /he i(age be'*2Ӌ
N*/e /ha/ i) /he +-*+e- *-ie)/a/i*)ӌ /he 4e''*2 b-a)chia' a-ch i. /he /hi-d gi'' a-ch a)d /he
-e(ai)i)g f*0- *-a)ge b-a)chia' a-che. a-e /he f*0-/h /h-*0gh .e1e)/h gi'' a-che.Ӌ

Sec0-e /he /*+ a)d /he b*//*( *f each .e/ *f b-a)chia' a-che. /* /he ./a)d b4Ӎ
Ԃaԃ .'idi)g /he +ha-4)g*b-a)chia'. i)/* /he .'i/ *f /he /*+ӌ ./a)d(*0)/ +iece 0)/i' /he g-a4

'i)e d-a2) ac-*.. /he fi-./ /h-ee +ha-4)g*b-a)chia'. -eache. /he (*0)/ӌ
Ԃbԃ a)d i).e-/i)g /he /ab i)/* /he .'*/ *) /he +iece i) /he (idd'e *f /he ./a)d -*dӋ

Add /he -igh/ b-a)chia' a-che.ӌ -e+ea/i)g /he +-e1i*0. ./e+. /* a//ach /he( /* /he ./a)dӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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Y*0ӗ1e )*2 f0''4 c*)./-0c/ed /he .&e'e/a' e'e(e)/. *f 4*0- .ha-& .&0''Ӑ Ta&e a (*(e)/ /*
*b.e-1e /he .+'a)ch)*c-a)i0(Ӌ Ca) 4*0 ./ic& a +e) *- +e)ci' /h-*0gh /he (*0/h *f 4*0-
(*de' /* i)dica/e /he +a/h *f f**d i)/* /he g0/Ӓ Wha/ ab*0/ /he +a/h *f 2a/e- /ha/ e)/e-. /he
(*0/h /* f'*2 *1e- /he gi''.Ӓ

A'.*ӌ d* 4*0 )*/ice h*2 /he ./-0c/0-e. *f /he .+'a)ch)*c-a)i0( f*''*2 a .e,0e)ce f-*(
-*./-a' /* ca0da'Ӓ Thi. .e,0e)/ia' a--a)ge(e)/ *f ./-0c/0-e. /ha/ ha1e a c*((*)
de1e'*+(e)/a' *-igi) i. ca''ed serial homolog4 Ԃ1e-/eb-ae a-e a)*/he- e3a(+'eԃӋ

Th-*0gh*0/ 1e-/eb-a/e e1*'0/i*)ӌ /he de1e'*+(e)/ *f /he gi'' a-che. ha. bee)(*dified /*
f*-( a di1e-.e a--a4 *f ./-0c/0-e.Ӌ H*2e1e-ӌ /hei- .e,0e)/ia' a--a)ge(e)/ a)d ide)/i/4 ha.
-e(ai)ed e1*'0/i*)a-i'4 c*).e-1edӋ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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S �/$*) ҺӋH*2 a-e .#a-&. ab'e /* +-*/-0de /#e$-
%a2.Ӓ
N*2 /ha/ 4*0ӗ1e fi)i.hed b0i'di)gӌ 0.e 4*0- .ha-& /* a).2e- /he ,0e./i*) +*.ed a/ /he ./a-/ *f
/hi. (*d0'eӍ h*2 i. i/ +*..ib'e f*- .ha-&. /* +-*/-0de /hei- %a2. a2a4 f-*( /he -e./ *f /he .&0''
d0-i)g feedi)gӒ W-i/e 4*0- e3+'a)a/i*) *) +age ҹ *f 4*0- N*/eb**&Ӌ If 4*0 )eed he'+ӌ 0.e /he
hi)/. be'*2Ӌ

HINTӍ M�)0�''4 .$(0'�/ +-*/-0.$*)

Si)ce 4*0- .ha-&ӗ. ca-/i'age. a-e he'd /*ge/he- b4 (ag)e/.ӌ 4*0 ca) 0.e 4*0- ha)d. /* (*1e
/he +iece. a)d .i(0'a/e (*/i*)Ӌ H*2e1e-ӌ be ca-ef0' /ha/ 4*0 d*)ӗ/ (*1e /he( /** fa- *-
e'.e /he ca-/i'age. c*0'd de/ach f-*( *)e a)*/he- ӧ -e(e(be-ӌ /he (ag)e/. a-e ./-*)g b0/
/he4 a-e (0ch 2ea&e- /ha) 'iga(e)/.Ӑ I/ӗ. be./ if 4*0 0.e *)e ha)d /* (*1e /he ca-/i'age.
a)d a)*/he- /* .0++*-/ /he( i) ca.e /he4 de/achӋ

HINTӍ H*2 �- /# %�2. �//��# �Ӓ

A. (e)/i*)ed +-e1i*0.'4ӌ /he (ag)e/ +ai-. i) 4*0- .ha-& -e+-e.e)/ 'iga(e)/.Ӌ H*2(a)4
'iga(e)/. a//ach /he %a2. /* /he ch*)d-*c-a)i0(Ӓ H*2(igh/ /he '*ca/i*) a)d )0(be- *f
a//ach(e)/. aʬec/ /he abi'i/4 *f /he %a2. /* (*1e -e'a/i1e /* /he ch*)d-*c-a)i0(Ӓ

A'' $(age. a)d /e3/ '$ce).ed 0)de- CC NCӧBYӧSA b4 ҺD Anatom4 Studiosӌ 0)'e.. */he-2$.e )*/edӋ
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Refe-e)ce. c$/ed
● Dea)ӌ Ma.*) NӋӌ a)d Ada( PӋ S0((e-.Ӌ ӘMi)e-a'i5ed ca-/i'age i) /he .&e'e/*) *f

ch*)d-ich/h4a) fi.he.Ӌә Z**'*"4 ҸҷӀӋҹ ԂҹҷҷҽԃӍ ҸҽһӧҸҽҿӋ DOIӍ ҸҷӋҸҷҸҽԈjӋ5oolӋҹҷҷҽӋҷҺӋҷҷҹӋ

● Ga/e. J-ӌ He)-4 L*0i.ӌ a)d A)d-e2 SӋ C0--a)Ӌ ӘI)1e)/i)g /he .cie)ce *f -aceӋә T#e Ne2

Y*-& Re1$e2 *f B**&. ҽҿӋҹҷ ԂҹҷҹҸԃӍ ҼҹӧҼҾӋ URLӍ

h//p.ӍԈԈ222Ӌn4book.ӋcomԈar/icle.ԈҹҷҹҸԈҸҹԈҸҽԈin1en/ingӧ/heӧ.cienceӧofӧraceԈӋ

● Fa''*2.ӌ Ch-i.ӌ A0./i) JӋ Ga''aghe-ӌ a)d Nei' Ha((e-.ch'agӋ ӘWhi/e .ha-&.

ԂCa-c#a-*d*) ca-c#a-$a.ԃ .ca1e)gi)g *) 2ha'e. a)d i/. +*/e)/ia' -*'e i) f0-/he-

.ha+i)g /he ec*'*g4 *f a) a+e3 +-eda/*-Ӌә P'*S *)e ҿӋһ ԂҹҷҸҺԃӍ eҽҷҾӀҾӋ DOIӍ
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● Wegnerӌ Nicholas CӋ ӘElasmobranch gill structureӋә Fi.h Ph4.i*l*g4Ӌ VolӋ ҺһӋ Academic

Pressӌ ҹҷҸҼӋ ҸҷҸӧҸҼҸӋ DOIӍ ҸҷӋҸҷҸҽԈBӀҾҿӧҷӧҸҹӧҿҷҸҹҿӀӧҼӋҷҷҷҷҺӧҸӋ

● Wilgaӌ Cheryl DӋӌ and Philip JӋ MottaӋ ӘConservation and variation in the feeding

mechanism of the spiny dogfish S,0al0. acan/hia.Ӌә J*0-nal *f E3+e-imen/al Bi*l*g4
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