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abadiellid 18 ( 2 1 )
Q , . Parabadiella Chang, 1966, Parabadiella( Danangouia)
Chen,1985  Guangyuanaspis Chang and Qian,1974 Abadiella Hupé,1953 ; 18
9 :A. huoi(Zhang.,1966) ., A. elegans(Lee,1978),A. longmenshanensis(Lee,1978),A. yunnanensis

(Luo,1981),A. elevata(l.ee,1978),A. hanzhongensis(Chen,1985),A. modaoyaensis(Chang and Qian,1974),A.
shaanxiensis(Zhang and Lin,1980),A. wudingensis(Zhang and Lin,1980) .
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Abadiellid Parabadiella Abadiella Guangyuanaspis

Parabadiella (1966)
o ( ,1974)
(1978) (1980) (1981),
(1985) (1994) NN
. JellC  Bengtson et al. ,
1990) Curramulka
Parara . Wilkawillina Ajax
, Parabadiella Zhang,1966
, (tr.) ,
Abadiella Hupé, 1953
s Parabadiella  Paraba-
diella( Danangouia) Chen, 1985 Abadiella
s Parabadiella
Jell ( ,2015;
Hou and Bergstrom, 1997; Jago et al. , 2002; Jell and
Adrain, 2003) , Parabadiella  Abadiella
( ,2001;Chang et al. ,1997;
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Steiner et al. ,2001; Lin,2008),
Abadiella ,
( ID )

N N o ’

Abadiella

abadiellid 18

( 2 W1 ) :
1. Parabadiella huoi Zhang, 1966, 163, 184
’ 17 1927 1 ’ H

2. Parabadiella ( Danangouia ) transversa
Chen,1985,333,334 1, 1, ,

3. Parabadiella ( Danangouia )
Chen,1985,334 1, 5, s ;

quadrata

o

4. Parabadiella hanzhongensis Chen, 1985,
332, 1, 8,9, s ;



2 : Abadiella 193

1 abadiellid

Distribution of Cambrian abadiellid trilobites in China
1. Parabadiella huoi Zhang,1966.2. Parabadiella (Danangouia) transversa Chen,1985.3. Parabadiella( Danangouia) quadrata Chen,1985.,
4. Parabadiella hanzhongensis Chen, 1985, 5. Parabadiella nanzhengensis Chen. 1985, 6. Parabadiella zhongliangsiensis Chen, 1985,
7. Parabadiella shaanxiensis Zhang and Lin in Zhang et al. ,1980,8. Parabadiella tenuilimbata Zhang and Lin,1980,9. Parabadiella obscura-
ta Zhang and Lin in Zhang et al. ,1980,10. Guangyuanaspis shaanxiensis Zhang and Lin in Zhang et al. ,1980,11. Parabadiella longmen-
shanensis Lee, 1978, 12. Parabadiella elevata lee 1978, 13. Guangyuanaspis modaoyaensis Chang and Qian in Lu et al., 1974, 14.
Guangyuanaspis elegans Lee,1978.15. Guangyuanaspis fandianensis Zhang and Lin in Zhang et al. ,1980.16. Parabadiella conica Luo.
1981,17. Parabadiella yunnanensis Luo,1981,18. Guangyuanaspis wudingensis Zhang and Lin in Zhang et al. .1980.

5. Parabadiella nanzhengensis Chen, 1985, 10. Guangyuanaspis shaanxiensis Zhang and
332,333, 1, 10, s ; Lin in Zhang et al. ,1980,178 47, 9,

6. Parabadiella zhongliangsiensis Chen, o
1985,333 1, 11, , ; 11.  Parabadiella longmenshanensis Lee,

R 1978,202.203 94, 8, , ;

7. Parabadiella shaanxiensis Zhang and Lin R
in Zhang et al. ,1980,174,175 , 47, 1 12. Parabadiella elevata l.ee 1978,203
3, 3 , ; 94, 7, , ;

8. Parabadiella tenuilimbata Zhang and Lin, 13. Guangyuanaspis modaoyaensis Chang and
1980,175 46, 9, , ; Qian in Lueral. ,1974,88 33, 7,

9. Parabadiella obscurata Zhang and Lin in Zhang .
etal.,1980,174,175 46, 11, , ; 14. Guangyuanaspis elegans Lee, 1978, 213

° ’ 95, 11, ’ H
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o b
15. Guangyuanaspis fandianensis Zhang and .1 $2)
Lin in Zhang et al. ,1980,179 , 48, 1, $3) .
s 3 34) 39)
. ;6) . . 18
16. Parabadiella conica 1.uo,1981,336 , 2, ) ,
63 3, 2—3, . ; 8 ( 1), Q
17. Parabadiella yunnanensis Luo, 1981, 337 , (AE),
] 1’ 69 8713, 2» 1; 39 4’ ( [[)o
’ H ’
o H ’ ’ 5
18. Guangyuanaspis wudingensis Zhang and , o
Lin in Zhang et al. ,1980,179 , 48, 4, , .
’ H N
o b
b
2 . .
) Q
( 2),
I Abadiella 18
Ratios of measured cranidial features for the 18 species of Abadiella trilobites
W1/W3 Gnl/Gn Fx/W2 A/G PI1/W3 R/A /M S1/S2
1 0.702 1.193 0.624 0. 445 0.612 1.110 0.621 0. 609
2 0.678 1.402 0.666 0.450 0.663 1. 296 0.533 0.812
3 0.768 1. 270 0.719 0.552 0.683 1.091 0.481 0.853
4 0.768 1.279 0.788 0.572 0. 807 1.207 0.611 0. 901
5 0. 780 1.192 0. 747 0.437 0. 889 1. 353 0.583 0.710
6 0.542 1.092 0.964 0.583 0.683 1.015 0.624 0. 506
7 0.623 1.048 0.710 0.475 0. 664 1. 169 0.443 0.635
8 0. 700 1.119 0. 620 0.488 0.621 1.118 0.424 0. 892
9 0.596 1.116 0.746 0.555 0.618 1. 060 0.403 0.741
10 0. 664 1.133 0. 700 0.319 0. 644 1.735 0.529 0. 850
11 1. 000 1. 089 0.428 0.574 0.637 0.796 0. 357 0.725
12 0.709 1.199 0.667 0.527 0.529 0.731 0. 664 0. 606
13 0. 646 1. 224 0. 858 0.529 0.731 1. 296 0.615 1.191
14 0.798 0. 957 0.543 0. 330 0.584 0.975 0. 608 0. 883
15 0. 681 1.019 0.614 0. 506 0.775 1.044 0. 645 0. 837
16 0.720 1.133 0.713 0.692 0.674 0. 740 0.692 0. 599
17 0.799 1.214 0. 900 0.707 0.781 0. 886 0. 480 0.634
18 0. 878 1.032 0.921 0.294 1.033 1. 798 0.709 1.033
A. JFx. ,G. ,Gnl. ,Gn. 1L , M.
,PI1. sR. ,S1. ., S2. s W1, L, W3,
,W2.

A. Length of palpebral lobe,Fx. width of palpebral area of fixigena.,G. length of glabella, Gnl. width of cranidium between both palpebral
lobes,Gn. length of cranidium,I. length (sag.) of preglabellar field, M. length between preglabellar furrow and anterior margin of cranidium,
Pl1. width between posterior ends of palpebral lobe to axial furrow,R. length of eye ridges,S1. length of anterior branch of facial suture,S2.
length of posterior branch of facial suture, W1. width at level of anterior ends of eye ridges, W3. glabellar width at occipital furrow, W2, glabel-

lar width at level of median points of palpebral lobes.
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T Abadiella 18

The similarity matrix of the increments of sum of error squares for the cranidia of 18 species of Abadiella

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 10.0000

210.0661|0.0000

310.0576|0.0428|0.0000

410.0938|0.0478 | 0.0267

=]

0000

510.0843(0.0643|0.0810

=]

. 0465 | 0.0000

6 10.0975|0.2012|0.1452

=]

L1629 0.1675 | 0.0000

710.0371]0.0932]0.0659|0.1054|0.0789 |0.0791

o

. 0000

8 10.0632|0.0680|0.0253|0.0716{0.1079{0.17820.0450|0.0000

9 10.0558 | 0.0928 | 0.0389

=]

.09230.1231|0.0810

[

L0199 1 0.0289 | 0.0000

10]0.2425|0.1428 | 0. 2514

=]

2093 10.1308]0.4016

o

.2039|0.2153|0.2734 | 0.0000

11]0.1685|0.2815|0. 1464

=]

. 2564 0.30230.3333

o

. 1942 10,1358 | 0.1690 | 0.5904 | 0. 0000

12]0.0804 | 0.2225|0.1298

=]

.2101|0.2767|0.1233

o

. 14721 0.1540 | 0,1146 | 0.5749 | 0. 1402

=]

. 0000

13]0.2268 | 0.1154 | 0.1067

=]

L0612 |0.1502 | 0.2965

o

. 2078 1 0.1210 | 0.1717 | 0.2009 | 0. 4365

=]

L3729 10.0000

1410.0895 | 0.1809 | 0.1098

=]

. 1635 0.1875|0.2394

[

. 1103 10.0613 | 0,1143 | 0.3311 | 0.1269

=]

. 13151 0.2264 | 0.0000

15]0.0591 | 0. 1208 | 0. 0608

=]

L0714 | 0.0953|0.1362

[

L0620 | 0.0459 | 0. 0646 | 0.2821 | 0. 1609

=

L1244 10,1474 1 0.0492 | 0.0000

1610.1093]0.2575|0.1365|0.1886|0.2598]0.0986|0.1556|0.1771|0.1224]0.6115{0.1540|0.0279 |0.3651 |0.1741 |0.1102|0.0000

1710.1270]0.1936 | 0.0803 | 0.1141 [ 0.1717]0.0819|0.1219|0.1472|0.0859|0.5020|0.1744 |0.1086 [0.2780 |0.2303 |0.13380.0634|0.0000

1810.5030]0.3675|0.441410.2978|0.2124]0.6112|0.4518|0.4504 | 0.5405]0.1633|0.8596 |0.8761 [0.2635|0.5339]0.42790.8370|0.6586 |0.0000

1. Parabadiella huoi Zhang,1966.2. Parabadiella ( Danangouia) transversa Chen,1985,3. Parabadiella ( Danangouia) quadrata Chen.
1985.4. Parabadiella hanzhongensis Chen,1985.5. Parabadiella nanzhengensis Chen,1985.6. Parabadiella zhongliangsiensis Chen,1985,7.
Parabadiella shaanxiensis Zhang and Lin in Zhang et al. ,1980.8. Parabadiella tenuilimbata Zhang and Lin in Zhang et al. , 1980,9. Paraba-
diella obscurata Zhang and Lin in Zhang et al. , 1980,10. Guangyuanaspis shaanxiensis Zhang and Lin in Zhang et al. ,1980,11. Parabadiella
longmenshanensis Lee,1978,12. Parabadiella elevata lee,1978,13. Guangyuanaspis modaoyaensis Chang and Qian in Lu et al. ,1974,14.
Guangyuanaspis elegans Lee, 1978, 15. Guangyuanaspis fandianensis Zhang and Lin in Zhang et al. ,1980.16. Parabadiella conica Luo.

1981,17. Parabadiella yunnanensis Luo,1981,18. Guangyuanaspis wudingensis Zhang and Lin in Zhang et al. ,1980,

2 Abadiella 18 Q
Dendrogram from Q-mode cluster analysis of 18 species of Abadiella
18 .
See Table 2 for data of the 18 species of Abadiella.
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( 2) 0.1
( ), 18
AB.C.D.E.F.G.H.I 9
A Parabadiella huoi Zhang,
1966 y Abadiella huoi R

Parabadiella huoi Zhang,1966(1), Parabadiel-
la shaanxiensis Zhang and Lin in Zhang et al. ,
1980(7) , Parabadiella obscurata Zhang and Lin in
Zhang et al., 1980 (9), Parabadiella ( Danan-
gouia) quadrata Chen, 1985 (3), Parabadiella
tenuilimbata Zhang and Lin in Zhang et al. , 1980
8 5 o
B Guangyuanaspis elegans
Lee,1978 ,

o Guangyuanaspis elegans lee, 1978

Abadiella elegans

(14), Guangyuanaspis fandianensis Zhang and
Lin in Zhang et al. ,1980(15) 2

C Parabadiella longmenshanen—
sis Lee, 1978 , Abadiella longmen-
shanensis . Parabadiella longmen-

shanensis Lee,1978(11)1

D Parabadiella yunnanensis
Luo,1981 , Abadiella yunnanensis
Luo R P. yunnanensis Luo,1981(17),

Parabadiella zhongliangsiensis Chen,1985(6) 2

o

E Parabadiella elevata lee,
1978 y Abadiella elevata R

Parabadiella elevata l.ee,1978(12) , Paraba-
diella conica LLuo,1981(16) 2 R

F Parabadiella hanzhongensis
Chen, 1985 , Abadiella hanzhong-

ensis . Parabadiella ( Danangouia)
transversa Chen,1985(2) , Parabadiella hanzhong-

ensis Chen, 1985 (4), Parabadiella nanzhengensis

Chen,1985(5) 3 o
G Guang yuanaspis modaoyaen-
sis Chang and Qian in Lu et al. ,1974 ,
Abadiella modaoyaensis o Guang-

yuanaspis modaoyaensis Chang and Qian in Lu et
al. ,1974(13)1 .

H Guangyuanaspis shaanxien-
sis Zhang and Lin in Zhang et al. ,1980 ,
Abadiella shaanxiensis R

Guangyuanaspis shaanxiensis Zhang and Lin in

Zhang et al. ,1980(10)1 0
1 Guangyuanaspis wudingensis
Zhang and Lin in Zhang et al. , 1980 ,
Abadiella wudingensis . Guang-

yuanaspis wudingensis Zhang and Lin in Zhang et

al. ,1980(18)1 .
Q )
, 18 abadiellid (
DN .
A Parabadiella huoi Zhang, 1966
@b (1966)
Parabadiella
sy 3 o ,
. o . (
) . o

Parabadiella shaanxiensis Zhang

and Lin in Zhang et al. ,1980(7)  P. obscurata
Zhang and Lin in Zhang et al. ,1980(9) ,
(1980)
@) )
, 90°,
) QD) 7 (D
0. 0371  0.0558(C AE1,7=0.0371 AE1,9=

0.0558)( I, ), 7 (9
0.0199C AE7,9=0.0199),

’ b
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R Parabadiella huoi Zhang,
1966(1)
Parabadiella tenuilimbata Zhang and
Lin in Zhang et al. ,1980(8) (
,1980)
@y , ,
) 90°,
(D
0.0632C AE1,8=0.0632),
, , (&) (D

o

Parabadiella (Danangouia) quadrata Chen,

1985(3) (1985)
, Parabadiella ( Danangouia)
transversa Yin( Chen )

Parabadiella tenuilimbata Zhang and

Lin in Zhang et al. ,1980(8) o
, 3 (8
0. 0253 ( AE3, 8 =
0. 0253), , )
(3) @) o
B Guangyuanaspis elegans lLee,
1978(14) (1978)

Guangyuanaspis modaoyaensis Chang and Qian in
Luetal.,1974(13)

’

@) o
(14) (L 13
0.0895  0.2264(C AFl,14=
0.0895,AF13,14=0. 2264), (14> (13)

(14) (D o
Guangyuanaspis fandianensis Zhang and Lin

in Zhang et al. ,1980(15) (1980)

G. shaanxiensis Zhang and
Lin in Zhang et al., 1980 (10) , G.
modaoyaensis Zhang and Lin in Zhang et al. ,1980
(13) o

G. modaoyaensis

Zhang and Lin in Zhang et al. , 1980 .
, G. shaanxiensis Zhang and Lin in
Zhang et al. 1980 . (15)
(1. (10).(13).(14)
, 0. 0591,

0. 2821.0. 1474
AE15,13=0. 1474

0. 0492C AFE15,10=0. 2821,
AE15,14=0. 0492),

(15 (14)
C Parabadiella longmenshanensis
Lee,1978(11) (1978)
(D
, (D
0.1685C AE1,11=0.1685),
) (
) o
D Parabadiella yunnanensis luo,
1981(17) (1981)
R Parabadiella huoi Zhang, 1966
(1) H ’ b
s ; P. conica LLuo,1981 .
. . . Parabadiella
zhongliangsiensis Chen, 1985 (6) (1985)
o Parabadiella huoi
Zhang,1966(1) , ,
o , D (6)

(17)
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0.0975 0.1270C AFE1,6=0.0975 AET, s 0. 0661,
17=0.1270), (6) (17) 0. 0938, 0. 0843 ( AEl, 2 = 0. 0661, AE1, 4 =
0. 0819 ( AE6, 17 = 0. 0938,AE1,5=0. 0843), (2) (4),(5),
0. 0819), ) ) (13)
) ) (6) ) 0. 0478, 0. 0643, 0. 1154 (
(P. yunnanensis) o AE2,4 = 0. 0478, AE2, 5 = 0. 0643, AE2, 13 =
E Parabadiella elevata l.ee, 1978 0. 1154), 2) ,(5) ,
(12) (1978) ) ,
, Parabadiella hanzhongensis Chen,1985(4)
) , ) , (2) (5 4) )
. Parabadiella conica l.uo, 1981 (16) G Guangyuanaspis modaoyaensis
(1981) Chang and Qian in Lu et al. ,1974(13)
. Para- ( ,1974)
badiella huoi Zhang,1966(1)
, s , , s Guangyuanaspis ,
R , [@D) Abadiella, Parabadiella s Aba-
(12) (16) diellidae Parabadiella (D
) 0.0804  0.1093¢( . )
AE1,12=0.0804 AE1,16=0.1093), (12) ) ) )
(16) . . . N . Jago
0.0279C AE12,16=0.0279), ) (2002) ) (2015)
) ) (16) Abadiellidae 20
Parabadiella elevata l.ee,1978(12) ( ).« 16 W1 3 )
o Q ,
F Parabadiella ( Danangouia ) , Guangyuanaspis Chang and
transversa Chen,1985(2) , Parabadiella hanzhong- Qian in Lu et al. ,1974 Abadiella Hupé, 1953
ensis Chen,1985(4)  Parabadiella nanzhengensis o Guangyuanaspis

Chen,1985(5) (1985)

b o

Parabadiella hanzhongensis Chen,1985(4)
Parabadiella huoi Zhang,1966(1)

b b b

, . (D 4)

, o (4)
(1) ’ b ’

, . (B) (1

b ’ ’ o

oY (2),(4),(5)

modaoyaensis Chang and Qian in Lu et al. ,1974
(13)  Parabadiella @D
0.2268C AE1,13=0.2268),

’

b o

H Guangyuanaspis shaanxiensis
Zhang and Lin in Zhang et al. ,1980(10)1 ,
(1980)
s Parabadiella
(D ,
) 90°, .
, Guangyuanaspis

shaanxiensis Zhang and Lin in Zhang et al. , 1980
(10)  Parabadiella @y

0. 2425 ( AELl, 10 =
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0. 2425), , wudingensis Zhang and Lin in Zhang et al. , 1980
) s (18)  G. modaoyaensis Chang and Qian in Lu et
o al. ,1974(13)
1 Guangyuanaspis wudingensis s 0.2635C AF18,13=0. 2635),
Zhang and Lin in Zhang et al. ,1980(18) )
(1980) ) ,
R G. modaoyaensis R
Chang and Qian in Lu et al. ,1974(13)
, , , abadiellid 18 ,
. Guangyuanaspis . Il.

I Abadiellid

18 Q

Comparison between the qualitative taxonomy and quantitative taxonomy of abadiellid trilobites

(qualitative taxonomy)

(quantitative taxonomy)

»1966; - 19745 ’ (locality and horizon)
1978; ,1980; ,1981;
,1985 ‘ )
1 P. huoi Zhang,1966 A. huoi(Zhang,1966)
2 P. (D.) transversa Chen,1985 A. hanzhongensis (Chen,1985)
3 P. (D.) quadrata Chen,1985 A. huoi(Zhang,1966)
4 P. hanzhongensis Chen, 1985 A. hanzhongensis(Chen,1985)
5 P. nanzhengensis Chen,1985 A. hanzhongensis(Chen,1985)
6 P. zhongliangsiensis Chen,1985 A. yunnanensis(Luo,1981)
7 P. shaanxiensis Zhang and Lin, 1980 A. huoi(Zhang,1966)
8 P. tenuilimbata Zhang and Lin,1980 A. huoi(Zhang,1966)
9 P. obscurata Zhang and Lin, 1980 A. huoi(Zhang.1966)
10 | G. shaanxiensis Zhang and Lin, 1980 A. shaanxiensis(Zhang and Lin,1980)
11 P. longmenshanensis l.ee,1978 A. longmenshanensis(lee,1978)
12 P. elevata Lee,1978 A. elevata(lee,1978)
13 | G. modaoyaensis Chang and Qian,1974 | A. modaoyaensis(Chang and Qian,1974)
14 | G. elegans Lee,1978 A. elegans(lee,1978)
15 | G. fandianensis Zhang and Lin, 1980 A. elegans(lLee,1978)
16 P. conica Luo,1981 A. elevata(lLee,1978)
17 | P. yunnanensis l.uo,1981 A. yunnanensis (LLuo,1981)
18 | G. wudingensis Zhang and Lin, 1980 A. wudingensis(Zhang and Lin,1980)

:A. = Abadiella,D. = Danangouia ,G. = Guangyuanaspis,P. = Parabadiella

Bengtson S,Conway Morris S,Cooper B J,Jell P A, Runnegar B N,
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ON THE TAXONOMIC PROBLEM OF THE ABADIELLA TRILOBITES

LIN Tian-rui

(School of Earth Sciences and Engineering s Nanjing University s Nanjing 210093 ,China,lin tianrui@aliyun. com)

Key words Abadiellid, Parabadiella,Abadiella ,Guang yuanaspis, Trilobita, cluster analysis,Cambrian

Abstract

In the present paper, the method of “Q-mode
cluster analysis” is used in a taxonomic study of 18

cranidia belonging to abadiellid trilobite genera

(subgenera) of traditional early Cambrian age.

The statistical measurement of similarity is
incremental sum of error squares (AE). The
author uses the variables in the eight quantitative
ratio form (see table 1). The resemblance relation

matrices of all specimens are formed through
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calculation of the increments of sum of error
squares between those specimens (see table 2).
Finally, the two-dimensional dendrogram is drawn
by stepwise calculation (see text-fig. 2).

The dendrogram (text-fig. 2) shows nine
specific groups by the association line having a
value of increments of sum of error squares 0. 1.
They correspond as follows:

Group A (= Abadiella huoi )—containing 5
1966 (1),
Parabadiella shaanxiensis Zhang and Lin, 1980
(7), Parabadiella obscurata Zhang and Lin, 1980
(9), Parabadiella (Danangouia) quadrata Chen,
1985 (3), Parabadiella tenuilimbata Zhang and
Lin, 1980(8).

Group B(= Abadiella elegans)—containing 2

species: Parabadiella huoi Zhang,

species: Guangyuanaspis elegans lee, 1978(14),
Guangyuanaspis fandianensis Zhang and Lin,
1980(15).

Group C (= Abadiella longmenshanensis )—
containing  only 1 specles; Parabadiella
longmenshanensis Lee, 1978(11).

Group D ( = Abadiella

containing 2 species: Parabadiella yunnanensis

yunnanensis )—

Luo, 1981 (17), Parabadiella zhongliangsiensis
Chen, 1985(6).

Group E(= Abadiella elevata )——containing 2
species: Parabadiella elevata l.ee, 1978 (12),
Parabadiella conica L.uo, 1981(16).

Group F (= Abadiella hanzhongensis )—
containing 3 species: Parabadiella (Danangouia)
Chen, 1985 (2 ), Parabadiella
hanzhongensis Chen, 1985 (4), Parabadiella
nanzhengensis Chen, 1985(5).

transversa

Group G (= Abadiella modaoyaensis )—
species:  Guangyuanaspis
modaoyaensis Chang and Qian, 1974(13).

Group H (= Abadiella
containing only 1 species too: Guangyuanaspis
shaanxiensis Zhang and Lin, 1980(10).

1 ( = Abadiella
containing also only 1 species: Guangyuanaspis

wudingensis Zhang and Lin, 1980(18).

Through the application of combined cluster

containing only 1

shaanxiensis )—

Group wudingensis )—

analysis with traditional qualitative analysis in the
study of 18 species of abadiellid trilobites in this
paper, the opinion on lumping and transferring the

studied species is proposed (see table 3).



