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1
Previously assigned ushbaspid trilobites from the Series 2 of Cambrian
1. Metaredlichioides constrictus Chien and Yao in Lu et al. 1974, s =5 mm;2. M. hubeiensis Lin.in Zhou and Lin.1978. s
=10 mm;3. M. constrictus Chien and Yao in Yin and Li,1978, s =5 mm;4. M. szechuanensis Chien and Yao in Yin and Li,
1978, s =5 mm;5. M. meiziwanensis Yin in Yin and Li,1978, s =5 mm;6. M. shiqgianensis Yin in Yin and Li,1978,

s =10 mm;7. M. sichuanensis Qian and Yao in Zhang et al. ,1980, =5 mm;8. M. elevatus Qian and Yao in Zhang et al. ,
1980, s =5 mm;9. M. longxiensis Zhang,Lin and Zhou in Zhang e al. ,1980, s =10 mm;10. M. danzhaiensis Zhang
and Lin in Zhang et al. ,1980, . =10 mm;lla,b. M. kalpinensis Zhang,1981, s =10 mm;12. M. conicus Zhang,1981,

s =5 mm;13. M. tarimenensis Zhang, 1981, s =5 mm; l4a, b, Ushbaspis granulata Pokrovskaya in Keller and Pok-
rovskaya, 1965, s ;:a=5.3 mm,b=8.5 mm,

1. Metaredlichioides constrictus Chien and Yao in Lu et al. ,1974,cranidium, Scale bar=>5 mm;2. M. hubeiensis Lin,in Zhou and Lin, 1978,
cranidium,Scale bar=10 mm;3. M. constrictus Chien and Yao in Yin and Li, 1978, cranidium, Scale bar=5 mm;4. M. szechuanensis Chien and
Yao in Yin and Li, 1978, cranidium, Scale bar= 5 mm;5. M. meiziwanensis Yin in Yin and Li, 1978, cranidium, Scale bar= 5 mm;6. M.
shigianensis Yin in Yin and Li, 1978, cranidium, Scale bar= 10 mm;7. M. sichuanensis Qian and Yao in Zhang et al. ,1980,Scale bar=>5 mm;
8. M. elevatus Qian and Yao in Zhang et al. ,1980,cranidium, Scale bar=5 mm;9. M. longxiensis Zhang,Lin and Zhou in Zhang et al. ,1980,
cranidium, Scale bar=10 mm;10. M. danzhaiensis Zhang and Lin in Zhang et al. .1980,cranidium,Scale bar=10 mm;1la.b. M. kalpinensis
Zhang, 1981, cranidium, Scale bars= 10 mm; 12. M. conicus Zhang, 1981, cranidium, Scale bar=15 mm; 13. M. tarimenensis Zhang, 1981,
cranidium, Scale bar= 5 mm;14a,b. Ushbaspis granulata Pokrovskaya in Keller and Pokrovskaya,1965,cranidium, Scale bars:a=5. 3 mm,b=

8.5 mm.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Lad D Metaredlichioides meizi-
i i B wanensis ( 1.5), M. constrictus
o Rt A =5 L i
S | (3), M. szechuanensis(4),M. meiziwanensis(5),
5 w1t
N M. longziensis(9) M. elevatus(8) 5
| i G Gn
A 4 — W2 F °
_______ J : E Metaredlichioides shigianensis
P 52 w3 ]
et —— ( 1.6), .
i G : A E ,
P2
b
2 Ushbaspis
Measurements of major features of Ushbaspis cranidium B 4 . Metaredlichioides hubeiensis
A. .E. JFx. .G. . . .
. . (2), M. conicus(12), M. tarimenensis(13) M.
,Gn. ,Gnl. L
PIL. PL2. kalpinensis(11), 3 (12,13,11)
R. .S, .82, LWL (1981) , (12) 1D
W2, W3, , ,
° b b
A. length of palpebral lobe, E. length of anterior border, Fx. width
. o (13) (11D
of palpebral area of fixigena, G. length of glabella, Gn. length of
cranidium,Gnl. , width between both palpebral lobes of cranidium,I. ’ ’ ’
length of preglabellar field, P11. length between palpebral lobe and
posterior margin of cranidium, P12. width of posterolateral projec- . ,3
tion, R. length of eye ridge, S1. length of anterior branch of facial
b b
suture,S2. length of posterior branch of facial suture, W1. width of
glabella at level of anterior end of eye ridges, W2. glabellar width ° h
opposite to median points of palpebral lobe, W3. width of posterior N ’ Metaredli-
margin of glabella, chioides hubeiensis(2) .
1 14
Ratios of measured cranidial features for the 14 species of ushbaspid from the Series 2 of Cambrian
Gnl /Gn Fx /W2 W1 /W3 E /1 A /G R /A Pl1 /PI2 S1 /S2
1* 0.746 0.432 1.022 1. 000 0.533 0.233 0.411 0.715
2 1.073 0. 580 0.961 1.134 0.488 0.523 0.565 0. 907
3 0. 887 0.418 0.918 1.134 0.525 0.255 0.635 1. 232
4 0.963 0.377 0.971 1.097 0.501 0. 258 1. 000 1. 060
5 0.919 0. 636 1.125 1. 379 0.484 0.476 0. 650 1. 287
6 1. 041 0.592 1. 000 1.014 0.512 0. 354 2.206 3.289
7 0. 856 0. 355 1. 160 0. 895 0.696 0.176 0. 346 1.017
8 1. 140 0. 665 1. 060 1. 000 0. 450 0.424 0.851 1. 647
9 0.916 0.498 0.974 1. 000 0.573 0. 257 0.509 1.122
10 0.797 0. 309 1. 035 0. 867 0. 540 0.176 0.411 1.043
11 0.970 0.561 0.923 1. 065 0.470 0.508 0.421 0. 816
12 0.941 0.563 0.936 1.136 0.576 9.575 0. 485 0. 944
13 1.012 0. 550 1. 036 1.173 0.497 0. 646 0. 608 1. 000
14 1. 146 0. 556 1.125 0.416 0. 587 0. 358 0.514 0.777
* 1—14 :Metaredlichioides constrictus Chien and Yao,1974,M. hubeiensis Lin,1978 ,M. constrictus Chien and Yao in Yin and Li,

1978, M. szechuanensis Chien and Yao in Yin and Li, 1978, M. meiziwanensis Yin, 1978, M. shiqianensis Yin, 1978, M. sichuanensis Qian and
Yao, in Zhang et al. , 1980, M. elevatus Qian and Yao, 1980,9. M. longxiensis Zhang,Lin and Zhou,1980,M. danzhaiensis Zhang and Lin, 1980, M.

kal pinensis Zhang,1981,M. conicus Zhang.1981.M. tarimenensis Zhang,1981.Ushbaspis granulata Pokrovskaya in Keller and Pokrovskaya.1965,
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I 14
The similarity matrix of the increments of sum of error squares for the cranidia of
14 species of ushbaspid trilobites from the Series 2 of Cambrian
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 0
2 0. 146 0
3 0.181 0.121 0
4 0.263 0.168 0. 085 0
5 0.334 0.132 0.101 0.195 0
6 4,986 4. 204 3.390 3.244 3.303 0
7 0. 085 0. 207 0.141 0.278 0. 307 4,574 0
8 0.659 0. 337 0. 206 0.262 0.183 2.278 0. 484 0
9 0.104 0.086 0.027 0.137 0.142 3. 804 0.063 0. 258 0
10 0.072 0.194 0.097 0.220 0. 299 4.010 0.024 0.443 0. 045 0
11 0.083 0.021 0.157 0. 246 0. 209 4,668 0.172 0.470 0.092 0.154 0
12 0.127 0.016 0.115 0.229 0.130 4,270 0.177 0.373 0.077 0.169 0. 020 0
13 0.201 0.016 0.125 0.173 0. 087 3.952 0. 240 0.293 0.111 0.228 0. 055 0.022 0
14 0. 688 0. 300 0.438 0. 449 0. 265 4. 780 0.241 1.314 0.273 0. 254 0. 267 0. 334 0. 396 0
(1—14 1.
The code name of 1-14 species please see note of table | .
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Dendrogram from Q-mode cluster analysis for the cranidial specimens of 14 ushbaspid species from the Series 2 of Cambrian
s 4 (1980)
’ ]:[ ’ ’
M. hubeiensis(2) M. conicus(12) M. tarimen- M. constrictus ,
ensis(13) 0.016C AE 2.12= , ,
0.016 AE 2.13= 0. 016), M. kalpinensis ( ,1980,143 1.7,
(1D) 0.021C AE 2.11= N s
0. 021), M. hubeiensis (2) 3 . M. danzhaiensis(10)
(11.12.13) ) s 1980
’ 4 ° M. hu* )
beiensis 1978 , . M. constrictus .
Metaredlichioides hubeiensis 1.in,1978 ( ), (
s M. hubeiensis “) ( ,1980,144
, . 1.7, .
C Metaredlichioides sichuanensis(7) Metaredlichioides sichuanensis (7) M. danzhaiensis
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(10) 0. 024 )
( AE7.10= 0.024). ; M. , (3 o
constrictus(1) (7 (10)
0.085 0.072C AEl.7= ( [IDRED) 4 (5
0.085,AE1,10=0.072), (1).(7).(10) 0. 085 0.101C AE3. 4=
, ) 0.085,AE3.5 = 0.101), . M.
0. 096 7 (10) < AE.10);(1D) constrictus(3) M. longxiensis(9)
=0.096) C o M. sichuanen- 0.027C AE3.,9= 0.027),
sis(7) M. danzhaiensis (10) . M. , ;
constrictus(1) , . M. elevatus Qian and Yao,1980(8)
Metaredlichioides constrictus (1) .
(1974) Metaredli- , ,
chioides , (1997) , , , , ,
Ushbaspis , , )
(Jell and Adrain, 2003; ) ( ,1980,143 31,
2008), Metaredlichioides (1) Ush- 2,3; 1.8,
baspis(14) ) , M. meiziwanensis(5)
0.688C AE 1.14= sM. meiziwanensis(5) M. elevatus(8)
0. 688)( IR . 0.183C AES.8 = 0.183),
Ushbaspis s (1997) o M. elevatus(8)
, Metaredlichioides Ushbaspis , , M.
. meiziwanensis(5) o M
D Metaredlichioides constrictus (3), mei ziwanensis (5) ( 1.5,
M. szechuanensis(4) M. meiziwanensis(5) Ushbaspis
(1978) 14 I
I 14 Q

Comparison between the qualitative taxonomy and quantitative taxonomy of ushbaspid trilobites from the Series 2 of Cambrian

(qualitative taxonomy)

(quantitative taxonomy)

- ¢ ) (locality)
1 % *x M. constrictus Chien and Yao * *U. constricta(Chien and Yao)
2 M. hubeiensis Lin U. hubeiensis(Lin)
3 M. constrictus Chien and Yao U. meiziwanensis(Yin)
4 M. szechuanensis Chien and Yao U. meiziwanensis(Yin)
5 M. meiziwanensis Yin U. meiziwanensis(Yin)
6 M. shiqianensis Yin U. shiqianensis(Yin)
7 M. sichuanensis Qian and Yao U. constricta(Qian and Yao)
8 M. elevatus Qian and Yao U. meiziwanensis(Yin)
9 M. longxiensis Zhang,Lin and Zhou U. meiziwanensis(Yin)
10 M. danzhaiensis Zhang and Lin U. constricta(Zhang and Lin)
11 M. kalpinensis Zhang U. hubeiensis(Lin)
12 M. conicus Zhang U. hubeiensis(Lin)
13 M. tarimenensis Zhang U. hubeiensis(Lin)
14 Ushbaspis granulata Pokrovskaya U. granulata Pokrovskaya
* . N . N ( ,1974,91 35, 2 .1980,143 30, 1,103 31, 3;144
, 31, 4 ( . .1978.,147 23, 1) ( N .1978,407,408 148, 9.11—13);
(1981,147 57, 24,148 57, 6);Pokrovskaya,1965(Keller and Pokrovskaya,1965,p. 81,pl. 3.figs. 1,2)

* % M. = Metaredlichioides;U. = Ushbaspis .
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ON THE CAMBRIAN (SERIES 2) TRILOBITE GENUS USHBASPIS OF
CHINA-APPLICATION OF CLUSTER ANALYSIS TO THE
TAXONOMY OF USHBASPIS SPECIES

LIN Tian-rui
(School of Earth Sciences and Engineering s Nanjing University s Nanjing 210093, China)

Key words Metaredlichioides,Ushbaspis » Trilobita, cluster analysis, Cambrian

Abstract

In the present paper, the method of “Q-mode
cluster analysis” is used in a taxonomic study of 14
cranidia belonging to Ushbaspis trilobite species in
the Series 2 of Cambrian. The statistical mea
surement of similarity is the incremental sum of
error squares (/\AE). Here, the author uses the
variables in the ratio form (8).

The resemblance relation matrices of all
specimens are formed through calculation of the
increments of sum of error squares between those
specimens (see Table II). Finally, the two-dimen-
sional dendrogram is drawn by stepwise calculation
(see text-fig. 3).

The dendrogram is divided into five groups by
the line having a value of increments of sum of
error squares 0. 35. They correspond to:

Species group of Ushbaspis granulata Pokrov-
skaya, 1965 (Species Group A) , which has only
one choice for the type species of Ushbaspis (see
text-fig. 1. 14).

Species group of Metaredlichioides hubeiensis
Lin,1978 (Species Group B) -contains four species
including Metaredlichioides hubeiensis Lin, 1978
(see textfig. 1. 2); Metaredlichioides conicus
Zhang, 1981 (see textfig. 1. 12); Metared-

lichioides tarimenensis Zhang, 1981 (see text-figl.
13); Metaredlichioides kalpinensis Zhang, 1981
(see text-fig. 1. 11).

Species group of Metaredlichioides constrictus
Chien and Yao, 1974 (Species Group C) -contains
three species including Metaredlichioides const—
rictus Chien and Yao, 1974 (see text-fig. 1. 1);
Qian and Yao,
1980 (see textfig. 1. 7); Metaredlichioides dan-
zhaiensis Zhang and Lin , 1980 (see textfig. 1.
10).

Species group of Metaredlichioides meizi-

Metaredlichioides sichuanensis

wanensis Yin, 1978 (Species Group D) - contains
five species: Metaredlichioides constrictus Qian and
text-fig. 1. 3); Metaredlichioides

szechuanensis Chien and Yao (see text-fig. 1. 4);

Yao ( see

Metaredlichioides meiziwanensis Yin, 1978 (see
text-fig. 1. 5) including Metaredlichioides long-
xiensis Zhang, Lin and Zhou, 1980 (see text-fig.
1. 9); Metaredlichioides elevatus Qian and Yao,
1980 (see text-fig. 1. 8).

Species group of Metaredlichioides shigian—
ensis Yin, 1978 (Species Group E) has only one
species (see text-fig. 1.6).

Based on the application of cluster analysis of
14 Ushbaspis trilobites species in this study, the
author proposed the opinion on the mergence and

emendation of some species ( see table I11).



