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2003 1 VERTEBRATA PALASATICA figs.1 7

1)

( 100044)

(Lochkovian- Early Pragian)

(MiddeLae Pragan) 4 5 1 2
Qo15. 862
/ /
(1978) )
(1982) , ACl 48 A —-61 AC—62 (Midde
and Late Pragian) AQ —3 AC 3
, AQ—-3 ,
(1988) )
(1978) , AQ -3 (Lochr
koviarr Early Pragian) ,
4 5 1 2 )
AC) —62 ( ) Nostolepoides mingyinensis $9. nov.
( ) Cheiracanthoides 9.
ACQ —61 Nostoepis gracilis Qoss, 1947

( ) Nostolepoides mingyinensis 9. nov.

1) ( :49925204)
12002 - 06 - 27



( ) Cheiracanthoides . C. wangi
( ) Lijiangichthys lembodes gen. et 9. rov.
AC) —48 Nostoepis gracilis GQoss, 1947
( ) Lijiangichthys lembodes gen. et 9. rov.
AC 3 Nostolepis striata Pander , 1856

Nostoepis gracilia Goss, 1947
( ) Nostolepoides mingyinensis 9. nov.

( ) Chdiracanthoides . C. wangi
1
Acanthodii Owen, 1846
Climatiida Berg, 1940
Climatiidae Berg, 1940
Nostolepis Pander , 1856
Nostolepis striata Pander , 1856
( 1AD)
4 , 1
IVPPV 13046.1 3, ACQl—3;1 /
V 13046. 4, AC)] -3
3 b 1
, 'V 13046.1( 1,A) V 13046.3( 1,0 4
vV 13046.2( 1,B) 9 , ,V 13046. 1
V 13046. 2 .V 13046. 3 )
( 1,D) , 3 ) (mesodenr
tine) : (bone) , (cdl lacuna)
1
1
Table 1 Measurements o the scales of Nostolepis striata (mm)
, (Length of (Width of (Length of (Width of (Height of
(Specimen)
crown) crown) base) base) sde)
V 13046. 1 0.46 0.34 0.50 0.60 0.68
V 13046.2 0.30 0.30 0.37 0.40 0.38
V 13046.3 0.40 0.40 0.40 0.40 0.40




1 , =0.05mm
Fg.1 Sdesd Nostdepis striata Pander , 1856 scae bar =0. 05mm
A. V 13046.1, Aa. crown view , Ab. laterd view; B. V 13046.2, Ba. crown view , Bb.
|laterd view; C. V 13046.3, Ca. crown view , Ch. laterd view; D. V 13046.4, /

crown/ neck horizonta section

( Nestolepis striata) (Qoss, 1947, 1971 ; Denion, 1979; ,1989;



4 M

Burrow , 1997 ; Burrow et d. , 2000; ,1998)
( ,1989;
,1998)

Nostolepis gracilis Gross, 1947
( 2,AD)

4 , 1 V 13047.1 3, AC —
61 AC—61 AC 31 V 13047.4, AC 48

2 , =0.05mm
Fg.2 Sdesd Nostoeps gracilis Qoss, 1947 scde bar =0. 05mm
A. V 13047.1, Aa. crown view , Ab. laterd view; B. V 13047.2, Ba. crown view , Bb.
laterd view; C. V 13047.3, Ca. crown view , Ch. laterd view; D. V 13047.4,

longtudind section



( AC —3) ( AC) 48,
AQ —61)
3 1 1
V 13047.1( 2.,A) V 13047.2( 2,B) V 13047.3( 2,0 4 6 2
, 2V 13047.1 V 13047. 2 VvV 13047. 3
5 1 b 1 L
(Sharpey’ sfibers) ( 2D 2
2
Table 2 Measurements o the scales o Nostolepis gracilis (mm)
_ (Length of (Width of (Length of (Width of (Height of
(Specimen)
crown) crown) base) bas) wde)
V 13047.1 0.44 0.34 0.48 0.43 0.30
V 13047.2 0.51 0.55 0.40 0.58 0.32
V 13047.3 0.37 0.29 0.40 0.50 0.37
, ( Nostolepis gradilis) (Qoss, 1947 ,
1971; Denion, 1979; Vieth, 1980; ,1908)
. (Barly
Lochkovian)
Nostolepoides Burrow, 1997
( ) Nostolepoides mingyinensis sp. nov.
( 3AP
(Mingyin)
1 VvV 13048. 1, AC) —62
5 , 2 V 13048.2 4,
AC —61 A3 AQ-61;1 ,V 13048.5, AC —3;
1 ,V 13048.6 , AC —61
(dentine) 3
6 y 2 1
VvV 13048.1( 3,A) V 13048.2( 3,B) 5

vV 13048.3( 3,00 9 ,V13048.4( 3D) 4
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3 C ) , =0.05mm
Fg.3 Sdesd Nostolepoides mingyinensis 9. rnov. scde bar =0.05nm
A. VvV 13048.1, holotype, Aa. crown view , Ab. laterd view; B. V 13048 2, Ba.
crown view , Bb. laterd view; C. V 13048 3, Ca. crown view , Ch. laterd view ,
anterior facing right ; D. V 13048 4, Da. crown view , Db.

laterd view , anterior facing

right; E. V 13048.5, longtudind section; F. V 13048 6, transverse section
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)
Table 3 Measurements of the scales of Nostolepoides mingyinensis sp. nov. (mm)
. (Length of (Width of (Length of (Width of (Height of
(Specimen) cronn) crown) base) base) sde)
V 13048. 1 0.42 0.34 0.48 0.45 0.29
V 13048. 2 0.57 0.45 0.61 0.58 0.48
V 13048. 3 0.57 0.60 0.55 0.60 0.23
V 13048.4 0.39 0.31 0.50 0.49 0.37
(V 13048.1 V 13048.2 ) (V 13048.3 V 13048.4 ), ,
V 13048. 3 )
'V 13048.5( 3,B 1 ;
, V 13048.6( 3,F)
VvV 13048.5 10 Vv 13048.6 5
, , (bone cdl lacuna)
(Nostolepoi des) (Burrow ,1997)
, Nostolepoi des platymarginata (Bur-
row ,1997) , , , ( ) (Nostolepoides mingyinensis 9. nov.)
Cheiracanthoides Wells, 1944
Cheiracanthoides wangi Burrow et al. , 2000
Cheiracanthoides cf. C. wangi
( 4A0
3 ( V 13049. 3 , ),V 13049.
13, ACl —61 A —3 ACd-61
3 , V 13049.1( 4,A) V 13049.3( 4,0
V 13049.2( 4 ,B) ) )
4
4 ( )
Table 4 Measurements o the scales o Cheiracanthoides of. C. wangi (mm)
. (Lengh of (Width of (Length of (Width of (Height of
V 13049. 1 0.38 0.22 0.19 0.21 0.12
V 13049. 2 0.40 0.50 0.38 0.50 0.30




4 ( ) , =0.05mm
Fg.4 Sdesd Cheracanthoides . C. wangi scade bar = 0. 05mm
A. V 13049.1, Aa. crown view , Ab. laterd view; B. V 13049.2, Ba. crown view , Bb.
lateral view; C. V 13049.3, Ca. crown view , Ch. laterd view , anterior facing right
( Cheiracanthoides . C. wangi) Burrow  (2000)
: (BEmgan) :
) , (1992)
(BEmgan) ( Cheiracanthoides comptus)
( ) Cheiracanthoides sp.
( 5A0
3 1 ,V 13050. 1, AC —62;1
, ,V 13050. 2, AC—-62, 1 ,V 13050. 3,

AQ =



( 5,AaB) , , )
) ( 5,Ab)
( 5,0 , 6 , ; , (derr
tine tubuls) ; , ; ,

5 ( ) , =0.05mm
FHg.5 Sdesd Cheracanthoides 9. scde bar =0. 05mm
A. V 13050.1, Aa. crown view , Ab. lateral view , anterior facing right ;
B. V 13050.2, crown view; C. V 13050. 3, longtudina section
5 ( )
Table 5 Measurements o the scales o Cheiracanthoides sp. (mm)
_ (Length of (Width of (Lengh of (Width of (Height of
(Soecimen)
crown) crown) base) base) sde)
V 13050. 1 0.58 0.37 0.50 0.51 0.38
V 13050. 2 0.52 0.55 0.45 0.63 0.36
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, , ( Cheiracanthoides 9.)
Acanthodida Berg, 1940
Family indet.
( ) Lijiangichthys gen. nov.
(Lijiang) ichthy (G.)
( ) Lijiangichthys lembodes 9. nov.

, (vadiukevicius, 1995) ,

(Late Lochkovian)  Canadalepis linguiformes (Vieth, 1980) |,

, — (Lijangichthys)

( ) Lijiangichthys lembodes sp. nov.

( 6AE;, 7
lembodes (G.)

1 vV 13051.1, AC) —48
4 , 2 2 V 13051 2
AC) —48 AC) —61;1 V 13051.4, AQ) —61;1

V 13051. 5, AC) —61
, V 13051. 1
6,A; 7) V13051.2( 6B) , V 13051. 1
: 3 :
V 13051. 2 V 13051.3( 6,0

6 ( )
Table 6 Measurements of the scales of Lijiangichthys lembodes gen. et sp. nov.  (mm)

_ (Length of (Width of (Length of (Width of (Height of
(Specimen)

crown) crown) base) base) sae)
V 13051. 1 0.49 0.57 0.73 0.70 0.64
V 13051. 2 0.46 0.24 0.44 0.48 0.30

V 13051.3 0.26 0.17 0.34 0.36 0.20




6 ( ) , =0.05mm
FHg.6 Scdesd Lijiangichthys lembodes gen. e 9. rov. scde bar = 0. 05mm
A. V 13051.1, holotype , Aa. crown view , Ab. laterd view; B. V 13051 2, Ba.
crown viewv, Bb. laterd view; C. V 13051.3, Ca. crown view, Cb. laterd view;

D. V 13051. 4, longtudind section; E. V 130515, crown horizontal section
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V 13051.1 V 13051.2

, V 13051.3 , ,
: ( 6,
( 6 7E) 1 3 y
0.5 mm 2
7 ( ) , 2. 1 —
V 13051.1,1 , 7 (WenlOCklan)
Fg.7 Sded Lijiangichthys lembodes (Efélian) , 3
gen. e 9. rov. , Holotype ( ) ;

V 13051. 1 ,a body scde, crown view

2.2
2.2.1
dimatiida
dimetiidee
Nostolepis striata Pander , 1856
Nostdepis graclis Goss, 1947
( ) Nastoepoides mingyinensis 9. nov.
( ) Chdracanthoides . C. wangi
( ) Cheiracanthaides 9.
Acanthodi da
Family indet.
( ) Lijiangichthys lembodes gen. & . rov.
2.2.2
1) )
2) ( ) (Lijiangichthys lembodes gen. & 9. rov.)
3 ( Nostolepis) ( Cheiracanthoi des) ,

4) ( Nostlepoi des) Qeninga  (Burrow ,1997)
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Table 7 Acanthodiansfrom Silurian to EarlyMiddle Devonian in China
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FIRST OCCURRENCE OF ACANTHODIAN MICROFOSSIL S FROM
THE EARLY DEVONIAN OF L IJIANG, YUNNAN, CHINA

WANG Wel
(Irstitute of Vertebrate Paleontology and Palecanthropdogy , Chinese Academy d Sciences Beijing 100044)

Key words Lijiang, Yunnan, Early Devonian , Acanthodii , microfossls
Summary

Acanthodian scales were discovered from the Shanjiang Formetion and the Alengchu Formation
(Early Devonian) in Alengchu area, Mingyin Didrict , Lijiang Gounty , Yunnan, China. 4 scde
genera and 5 scae ecies are described with 1 new genus and 2 new ecies.

Thisisthefirg report on the occurrence of acanthodian fosslsin Tibetwegern Yunnan region.
Different from the Early Dewonian acanthodian conditution in Suth China regon, the Early
Dewonian acanthodian assemblage at Alengchu mainly conssts of the genera and gecies of
dimetiida , lacking representativesof Ischnacanthida. It suggests many dmilarities to the assemblage
o the same age in Centeral New Suth Wades, Audrdia.

This pgper is from the author’ s mager thess supervised by Professor Wang Nianzhong. The
meterials described are housed in the Inditute of Vertebrate Paleontology and Paleoanthropology
(IVPP) , Bdjing, China.

Nostolepoides Burrow, 1997

Nostolepoides mingyinensis sp. nov.
(Fig.3, A F)

Etymology mingyin &ter Mingyin Gounty.

Holotype A conplete scde, VPPV 13048. 1.

Other materials Hve scdes. VPPV 13048.2 6. A longitudina section was made from V
13048.5. A transverse section was made from V 13048. 6.

L ocality and horizon Lijiang Gounty , Yunnan Province, China; Shanjiang Formetion and
Alengchu Formetion , Early Devonian.

Diagnosis Crown rhombic , base dightly convex , anterior portion of crown surface ornamented
with dhort pardle ridges no longer than haf of crown length and extending forward to the neck.
Anterior neck rim unclear. Mesdentine in crown with afew groath zones.

Dexription  The scdes have a bi-levd crown of rhombic outline. The upper crown is
ornamented on anterior part with 4 9 roughly pardlé fine ribs, which extend to the neck. The lower
crown is a pogerolateral ledge with varyingwidth and outline. The lower crownsdf al the scaes are
srooth. The neck is clearly condricted in the latera and pogerior part , whereas dightly or ot
oondricted in the anterior part. Usudly the neck is shooth, but a row of fine vascular cand
openingsis vishle in the latera pogerior neck of the scae V 13048. 3. The base is noderatdy
vaulted in the anterior part.

The crown is thin with narrow gromh zones and formed of mesodentine with a few o cdll
lacunae. The base isformed of bone with rdatively dense bone cell lacunae in the base/ crown cone
shaped junction , developed pore cand's and gronth zones, and dense Shapey’ sfibers.
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Remarks These scaes resemble those of Neostolepoide (Burrow , 1997) . They have a bi-level
cromnn. The upper crown is ornamented with fine ribs. The lower crown is sTooth. Mesodentine is
preserved in the crown , and bone-cdl lacunae are in the base. But these scales have fine short ribs
that roughly pardlel on the cromn and a base swdling in the anterior part, which can be
di i ngui shed from the type gpecies N. platymarginata (Burrow , 1997) .

Acanthodida Berg, 1940
Family indet.
Lijiangichthys gen. nov.

Etymology Lijiang ater Lijiang Gounty , ichthy (G.) fish.

Type species Lijiangichthys lembodes . rov.

Diagnosis Scales srdl. Median portion of crown with navicular concave gructure. The neck
concave, or shdlow in anterior part. Base roughly square, dightly swvelling medidly. Dertine in
crowvn with well-developed vascular cands. Base formed by acdlular bone with thin but bunchy
Sharpey’ sfibers.

Remarks The crown is arranged in the® box-in-box” pattern typical of acanthodian scdes,
and o hone-cell lacuna is observed. Thus the scaes are rfered to Acanthodida, but the familial
assgnment is uncertain. The norphologica characterigdic of Lijiangichthys shows Smilarity to that of
Canadalepis linguiformes from the Late Lochkovian of Canada (Vieth, 1980). Scdes of
Lijiangichthys aswell as that of Canadalepis have the navicular sructure on the centrd crown, and
are shdlow in the anterior neck. But the histology of the two kinds of scales shows different types.
Canadalepis has a crown of meddertine and a base of cdlular bone, while Lijiangichthys has a
crown of dentine and a base of acelluar bone.

Lijiangichthys lembodes sp. nov.
(Fg.6,A E; Fg.7)

Etymology lembodes (G.) navicular.

Holotype A complete body scde, IVPPV 13051. 1.

Other materials Four scales. IVPPV 13051.2 5; alongtudina section was made from V
13051. 4 and a crown horizontal section from V 13051. 5.

L ocality and horizon Lijiang Gounty , Yunnan Province , China; Alengchu Formetion, Early
Devonian.

Diagnosis The same asfor the genus (which is represented by the only goecies) .

Dexription The scdes have a navicular gructure in the crown, which is concave in the
center. Sme scales, have latera dructure in the crown. The neck is clearly condricted in scales
V 13051.1 and V 13051.2. The dianond base is dightly vaulted.

The scale has a large embryonic scale. The crown isformed of 3 growth zones with developed
vacular cands. Qowth zones are not clear , and the fibers are thin but bunchy in the base. No cdll
lacuna is observed in ether the crown or the base.
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