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1.1   

(IVPP V15541) , , 

, 4.5 cm(

1(a)). , , 

( 2 3) . 

, 1.9~2.0 cm. 

1.0, (1.6~1.7) [19]. 
[ 2 0 , 2 1 ] (  

(Glyptolepis) (Holoptychius)[22]) , 

, 1.0. 
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(Meemannia)[23]

[24] . , 
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, (postorbital 

corner) . , 

(supratemporal) (tabular) , 
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. (ganoine)

( 1, 2, 4(a), 4(b) 5(a)) . 

, , 
[14,24,26~29]. ,  
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(a) , , V15541. (b) . ano, ; Dsph, ; Et, ; Eta, 

; It, ; ioc, ; lc, ; lR, ; mpl, ; mR, ; Na1, 1; Na2, 2; Pmx, ; Pa, ; pi, 

; pno, ; Ppa, ; ppl, ; Pr, ; Pro, ; So, ; soc, ; St, ; Ta,  
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, 
[30]. Schultze[8]

, (microtubercles), 
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, (

Cheirolepis trailli[30]) .   
[11,13,19,23,31]

.  

1.2   

( 1(a)), 

( 2, 3)

. 

( 1(b)).  

, ( 4(a)

4(b)), ( 4(c))

M ( 4(d)) . (Pmx, 

premaxillary; 4(a), 4(b), 6 7(a)~(c))

(median rostral , 

, [24] [32]

Powichthys[33,34] . 

, , (lateral 

rostral) (preorbital) , , 

. : 

, , 

(pr. Pro, preorbital process; 4(d))

. , 

. 

, , 

. 

(t.Pmx; 6(d)) , 

. , 

. 

(mR, 1(b), 3(a)~(e), 4(b) 5(b)) , 
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(a)~(e) ; (a) V15542.1; (b) V15542.17; (c) V15542.2; (d) V15542.3; (e) V15542.19. (f) , V15542.6 
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3  (Guiyu oneiros Zhu et al., 2009)  

(a)~(e) ; (a) V15542.1; (b) V15542.17; (c) V15542.2; (d) V15542.3; (e) V15542.19. (f) , V15542.6. 1 

, 1/4 . 
[19] [13] , , 

. , 

1 , .  

(lR, 1(b), 3(a)~(e), 4(b) 5(b))

, (ano, anterior 

nostril; 1(b), 3(a)~(e), 4(b) 5(b)). 

, , , . 

(dermintermedial process), 
[20] (Styloichthys [35] [22,36]

[24] . (Tetrapo- 

domorpha)[37,38] ( [19]

[13] [32] [39-41] Powich- 

thys[33,34,42]) .  

(nasal 1 nasal 2) . 

1 , . 

(soc, supraorbital canal; 1(b), 3(a)~(e), 

5(b)) 2, . 2

, (Ichthyostega)[43]

(Acanthostega)[44] . 

, , 

.  

(So, supraorbital; 1(b), 3(a)~(e), 4(b)

5(b)) , , 

(posterior nostril) . , 

( 1(a)), 

(pno, 1, 2(a)~(e), 

3(a)~(e), 4(b) 5), 

.  

, , 

(Pro, 1(b), 3(a)~(e), 4(b) 5(b)). 

, 

. .  

(Pr, postrostral; 1(b) 3(a)~(e))

, . 

. V15542.1( 2(a) 3(a))
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4   

(a), (b) , (a) (b), V15542.1; (c) , [25]; (d) , [19]. pr. Pro, . 

1 

, ; V15542.17( 2(b)

3(b)) , ; 

V15542.2( 2(c) 3(c)) , ; 

V15542.3( 2(d) 3(d)) , 

2 , (om, orbital margin; 

6) ; V15542.19( 2(e)

3(e)) , 2 .   

(Pa, parietal; 1(b), 3(a)~(e) 5(b)) , 

. (ptoc, 

6(c)). (pi, pineal foramen; 1(b) 3(a)~(e))

, , , .  

(Dsph, dermosphenotic; 

1(b), 3(a)~(e), 4(b) 5(b)) (It, intertem- 

poral; 1(b), 3(a)~(e) 5(b)) . , 

. , 

.  

. 

. , 

. 

, . 

, 

. (ioc, infraorbital canal; 1(b)

3(a)~(e)) , 

. CT . 

2 , 

. , 

. (lc, main lateral-line 

canal; 1(b) 5(b))

. .  

1.3   

(V15542.4~6, 21)

( 1, 2(f) 3(f)): . 

(Ppa, postparietal; 1, 2(f) 3(f)) , 

, . 
[23] Dialipina[14] [12, 45] , 

(mpl, middle pit-line; 1, 2(f)

3(f)) (ppl, posterior pit-line; 1, 2(f)

3(f)). , 

Powichthys [39] , [22]

[20,21] . 

(anterior pit-line). ,  
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[24].  

(St; 1, 

2(f) 3(f)) (Ta; 1, 2(f) 3(f)) . 

, [19] [13] , 
[32] Powichthys[33,34] [22] .  

, 

, (Et, extratemporal; 1). 

(Kenichthys)[46,47] Powi- 

chthys[33,34] [32] [20] [48~50]

, . 

[51]. , 

. , 

, (Eta, accessory 

extratemporal; 1). 

, 

.  

(spiracular notch) , 

, [32]  
[20] [48~50] .  

1.4   

( 5 6) (Psp, 

parasphenoid; 6 7(a)~(c)) (pre.R, 

prerostral; 6 7(a)~(c)). , 

, . , 
[13]. 

(ri.in, internasal ridge; 6 7(a)~(c))

(c.hyp, hypophysial canal; 6 7(a)~(c)) . 

. V15542.19(

7(c)) , , 

. 

, , 

. (art.e, ethmoid 

articulation; 6, 7(a) 7(b)) . 

, , 

. (

), . 

.  

(in.cav, internasal cavity; 6 7(a)~(c))  
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, V15542.1, (a) (b). Ju, . 

1 

, , 

. , 

, 

(ar.Vo, vomeral area; 6 7(a)~(c)). Chang

Smith[52]

Powichthys . 

, .  
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. (a), (b) V15542.2, (a) (b); (c) V15542.3, ; (d) V15542.18, . a.mc.sb, ; ar.Vo, ; 

art.e, ; c.a.ci, ; c.on, ; c.hyp, ; c.ju, ; cav.cr, ; in.cav, ; gr.a.ci, ; 

gr.ct.nt, ; l.ethm, ; le.so, ; lp, ; np, ; om, ; pr.bp, ; pr.d, ; pre.R, ; 

Psp, ; Ptoc, ; ri.in, ; t.Pmx, ; te.o, . 1 

. 
[19] [13] [20,53] . 

(postnasal wall)

(basicranial muscle) . 

2.2  ( )  

5 (V15542.2, 3, 17~19)

. , 

. , 

, . 
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. 

.  

. 

. , , 

. 

(l.ethm, lateral ethmoid; 6(b) 7(a))

. 

, 

. [20]. 

. (w.pn, 8)

. , 

(profundus canal) .  

 

 

7   

(a), (b) , V15542.17, (a) (b); (c) , V15542.19, ; (d) , , [19]; (e) , , [13]. 
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, (c.on, orbito- 

nasal canal; 6, 7(a) 7(b)) . [32,54]

[36] , . 

(Eusthenopteron)[54,55] , . 

V15542.17 , 

( 7(a) 7(b)), , 

(te.o, orbital tectum; 7(a))

. Powichthys
[19, 52] .  

, 

. , 

- . , 

. 

.  

(le.so, suborbital ledge; 6, 7(a) 7(b))

, (pr.bp, bas- 

ipterygoid process; 6, 7(a) 7(b)). 

, 

, (basal process of the 

pars palatoquadrate) . 

Powichthys [52] . 

V15542.3 , (lp, postorbital pillar; 6(c))

(interorbital wall), 
[35] .  

(pr.d, des- 

cending process; 6, 7(a) 7(b)), 

Powichthys[34] .  

, 

(c.a.ci, canal for the internal carotid artery; 

6, 7(a) 7(b)) . 

(gr.a.ci, groove for the internal carotid artery; 6, 7(a)

7(b)), .  

, 

(a.mc.sb, attachment area for the bas- 

icranial muscle; 6, 7(a) 7(b)). 

. 

, 
[21].  

V15542.17 , 

, (c.ju, jugal canal; 7(a)) . 

V15542.3( 6(c)) , .  

2.3  ( )  

V15542.2, V15542.3

V15542.17 . , (np, 

notochord pit; 8) (gr.ct.nt, groove for 

insection of connective tissue sheath surrounding 
notochord, 6~8), 

[19,22].  

(shh, 8) . 

, . 

3   

3.1   

( [18 ,  56~62]) . 

Westoll [ 1 8 ] ; 

Jarvik[43,61,63]

; Jollie[59] Westoll

.  , 

Schultze[62]

, Jarvik . , 

,  

 

8  (Guiyu oneiros Zhu et al. 2009) 
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. , Schultze[62] , 1

. , 

, . 

, .  

, 

(preorbital  

antorbital) [14,28,63]( 9). 

, . 
[20] , “ ”. 

, 

. , 
[63,65]. , “ ”

, 

. ,  
[13] . 

, ( 4(d))

, 

. , 

, Schultze[62]

. 

[66]. 

.  

, “ - ”(“lachrymojugal”)

, 
[64]. , 

“ - ” ( ), 

. 

, 

( )

. , 

.  

3.2   

, 

. 

(adductor muscle)

. Lu Zhu[21]

(Qingmenodus) , 

,  

 

9   

. “

” , “ - ” . 

, 

. Cheirolepis [27] 20; 

[13] 1; [13] 2; 

[20] 4; Whiteia [64] 4.15; [47]

1. La, ; Mx, . 1, 5 6 

. , 

.  
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. 

, 

. 
[21], . , 

.  

. 

Powichthys[34] [32] , 

(basicranial process) , 

. [34] . 

, Yu[19] (knob. 

m. sc., 3) , Friedman[67]

. 

. Powichthys , 

; 

. 

, 

. , 

.  

3.3   

V15542.19 , 

( 7(c)). 

, , 

. 

(

Powichthys) . , 

 

.  

(hypothalamus) , 
[68], 

. 

,   
[20]. 

(telencephalon) (olfactory tract) . , 

CT .  

4   

: 

; , 

; ; ; 

.  

, 

. , 

. 

.  

, 

.  
[19] [13]   

[20,53] . 

. 

, . 

, .  

. 

, .  

 B. Choo , 

, , , 

, B. Choo , . 
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