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palaeolenid 34 Q s
palaeolenid s s 34 ( 2 N 1 )
, 1 4 ( )s :Palaeolenus douvillei Mansuy, 1912, Palaeolenus lantenoisi Mansuy, 1912,

Palaeolenus lantenoisi longispinus (Chang and Chu,1980)  Palaeolenus fengyangensis Chu,1962,

Palaeolenus fengyangensis ()  Palaeolenus lantenoisi ()

Palaeolenus Megapalaeolenus palaeolenid

, 1980), ( . ) ( N
1 .1985), C v
. ,1982; N ,1991),
Mansuy(1912) ( N ) ( ,1981),
Palaeolenus ) . ( ) ( ,1963; )
1981), ( N ) ( ,1962;
, 1962 ,1983) . ( ) ( ,1983)
Palaeolenus, Palaeo- 15 C . .35 R
lenus fengyangensis (386—391 , 1, , , .
1—7 ) . 2 .1 , 34
palaeolenid o ( 1 ) s :
( \ N N Palaeolenus douvillet Mansuy,1912,Mansuy,
. ) (Mansuy, 1912; Lu, 1941 ; Kobayashi, 1912,pl. 4,fig. 1; , ;
1944 ,1988), ( N N s
N . . ) (Lu, 1942; N , ; N (2004) .
1978), ( N ) ( ,1977; Palaeolenus deprati Mansuy, 1912, Mansuy,
,1978), ( ) ( 1912,pl. 4.fig. 3; ) ;
, 1978; ,1979), ( . )
N N ) ( ,1980; ,1990), o
( R N N ) ( ,1972; Palaeolenus lantenoisi Mansuy, 1912, Man-
,1982; N ,1986), suy,1912,pl. 4,fig. 2a; . ;
( ) ( ,1963; Zhang et al. ,1995), ,
( ) ( . ,1964), ( ) ( o N (2004) .
: 2013-11-29
* (41230208,41372018,41221001.,41330101)
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1 palaeolenid 109
Palaeolenus tingi Lu, 1941, Lu, 1941, pl. 1, 1980, , 1980, 73, 8; ,
fig. 15b; , ; , ; ,
Palaeolenus fengyangensis Chu, 1962, Megapalaeolenus longispinus Chang and
,1962, 1, 5; , ; Chu, 1980, , 1980, 73, 11;

Palaeolenus xingjiangensis Lu, 1963,

,1963, 1, 2; s H
Palaeolenus minor Lin,1978, N ,
1978,149 24, 1; s ;
Palaeolenus planilimbatus 1.in, 1978, .
,1978, 24, 4 . 5

Palaeolenus kunmingensis Zhang and Zhu,
1980, , 1980, 71, 7 )
Palaeolenus brevicus Xiang and Zhou, 1987,
. ,1987, 31, 33 , H
Palaeolenus yangziensis Xiang and Zhou,
1987, . , 1987, 31,  12;
Palaeolenus liantuoensis Xiang and Zhou,
1987, N , 1987, 31, 14
Megapalaeolenus xixiangensis Zhou, 1975,
,1975, 9, 10; ;
Megapalaeolenus majiashanensis Lin, 1978,
. , 1978, 23, 8&; ,
Megapalaeolenus guizhouensis Yin, 1978,
N . 1978 . 152 1) 3 H 3
Megapalaeolenus granulatus Qian and Yao,
1980, ,1980, 72, 11; ,
Megapalaeolenus magnus Zhu, 1980,
. 1980 I} 73 s 6 H ] H

Megapalaeolenus expanus Zhang and Zhu,

Megapalaeolenus planilimbatus liang, 1981,
,1981,92 1, 11; ) 3
Megapalaeolenus binodus Liang, 1981,
,1981, 2, T , ;
Megapalaeolenus mashanensis Liang, 1981,
,1981, 1, 14 , ;

Megapalaeolenus linyiensis Liang, 1981,

,1981, 2, 265 , ;
Megapalaeolenus cf. deprati ( Mansuy ),
1981, ,1981, 1, 6; 3

Megapalaeolenus (Latipalaeolenus) latilim—
batus Guo and An, 1982, N ,1982,
1, 19; , ;

Megapalaeolenus ( Latipalaeolenus) houda-

poensis Guo and An, 1982, . , 1982,

621 1, 14 , ;
Megapalaeolenus fengyangensis corollinus

Zhang,1983, .1983, 17, 3;

Megapalaeolenus changpingensis Zhang and
Wang,1985, . ,1985, 105, 43

o

Chen and
, 1986, 3, 7

Megapalaeolenus nanzhengensis
Zhang,1986, N

Megapalaeolenus obsoletus Xiang and Zhou,
1987, . , 1987, 31, 1;

) H ’
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110 53
Megapalaeolenus yichangensis Xiang and ,
Zhou,1987, . ,1987, 31, 8; Q ( I
. 3
Megapalaeolenus quadratus Zhu and Yan,
1991, ,1991, 8, 9; , ; 34 palaeolenid
) o ( ) .
Megapalaeolenus luquanensis L.uo, 1994, ( 1 12,34
,1994, 28, 9; , ; ( ) A.B C .
Mega palaeolenus beishanensis Guo and Zan, A Palaeolenus douvillei
1996, ,1996, 13, 10; , Mansuy, 1912 , Palaeolenus douvillei
; s o Mansuy,1912(1); P. deprati Mansuy,1912(2); P.
brevicus Xiang and Zhou, 1987(21); P. xingjian-
2 gensis Lu, 1963 (4); Megapalaeolenus granulatus
Qian and Yao, 1980 (26); M. guizhouensis Yin,
, Megapalaeolenus 1978(7) ;M. magnus Zhu,1980(9); M. luquanen-
Chang, 1966 , sis Luo, 1994 (16); M. expanus Zhang and Zhu,
palaeolenid , 1980(8); M. majiashanensis Lin, 1978 (25) 10
( . ,2004,2009; B Palaeolenus lantenoisi
,2007,2008,2009), Mansuy, 1912 s Palaeolenus lantenoisi

o

palaeolenid .
: 1) 32) ;
3) 34) .
35) ;6)
37) N .
34 )
) (8
) B,
, Q o
(AED, ( 1.

Mansuy, 1912 (3); P. kunmingensis Zhang and
Zhu, 1980 (6); P. yangziensis Xiang and Zhou,
1987(22); P. tingi Lu, 1941 (18); P. planilim-
batus 1.in,1978 (20) ; P. minor Lin, 1978 (19); P.
liantuoensis Xiang and Zhou, 1987 (23); Mega-
palaeolenus quadratus Zhu and Yan,1991(15) ; M.,
yichangensis Xiang and Zhou, 1987 (32); M.
longispinus Chang and Chu,1980(27) ;M. xixian-
gensis Zhou, 1975 (24); M. obsoletus Xiang and
Zhou, 1987 (28) M.

nanzhengensis Chen and

Zhang,1986(14) 13 o
C Palaeolenus fengyangensis
Chu, 1962 , Palaeolenus fengyangensis

Chu,1962(5); M. cf. deprati (Mansuy) (31) ;M.
chang pingensis Zhang and Wang, 1985 (13); M.
(Latipalaeolenus) houdapoensis Guo and An,1982
(33); M. mashanensis Liang, 1981(30); M. liny-
iensis Liang, 1981 (29); M. binodus Liang, 1981
(11); M. planilimbatus liang, 1981 (10); M.
fengyangensis corollinus Q. Z. Zhang,1983(34);
M. (Latipalaeolenus) latilimbatus Guo and An,
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0 1 2 3 10 15 20
L 1 1 1 ; ! I )
1 AE
2]_‘
26
4
7
9
16
8
ZIE
25
3
6
22
18
15 M
20
23
32
19
27
24
28
14
5
31
13
33
30
29
11
10
34
12
17
1 34 ( ) Q (34 I
Dendrogram from Q-mode cluster analysis of 34 species(subspecies)of palaeolenid trilobites
(The illustration of 34 species and subspecies please see note of table [ )
1982 (12) M. beishanensis Guo and Zan, 1996 , 0.071
(17) 11 AE1,2 = 0.071( I , ),
R Palaeole— R , . (2004,
nus kunmingensis Zhang and Zhu, Megapalaeole- 2009) “Megapalaeolenus”
nus longispinus Chang and Chu s . .
, , Megapalaeolenus
( . 2004 ,2009) Chang, 1966 Palaeolenus
( . .
, palaeolenid Palaeolenus xingjiangensis Lu, 1963 (4)
, (1963)
, o 5 1981 Mega-
A , Palaeolenus douvillei Mansuy, palaeolenus ( ,1981,150 )3
1912(1)  Palaeolenus ., P. deprati (2007) P. fengyangensis Chu
Mansuy, 1912 (2) (1966) Mega- (3 , ( ,
palaeolenus . 2007,317 )., 4) (3
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I

34

( ) Q

Comparison between the qualitative taxonomy and quantitative taxonomy of palaeolenid trilobites

N (2004,2009 ) ( )
P. douvillei Mansuy, 1912 1 P. douvillei Mansuy P. douvillei Mansuy
P. deprati Mansuy, 1912 2 P. douvillei (Mansuy) P. douwvillei (Mansuy)
P. lantenoisi Mansuy, 1912 3 P. lantenoisi Mansuy P. lantenoisi Mansuy
P. xingjiangensis Lu, 1963 4 P. douvillei (Mansuy)
P. fengyangensis Chu, 1962 5 P. fengyangensis Chu P. fengyangensis Chu
P. kunmingensis Zhang and Zhu, 1980 6 P.  kunmingensis Zhang and Zhu | P. lantenoisi (Mansuy)
M. guizhouensis Yin, 1978 7 P. douvillei (Mansuy) P. douvillei (Mansuy)
M. expanus Zhang and Zhu, 1980 8 P. douvillei (Mansuy) P. douvillei (Mansuy)
M. magnus Zhu, 1980 9 P. douvillei (Mansuy) P. douwvillei (Mansuy)
M. planilimbatus Liang, 1981 10 P. fengyangensis (Chu)
M. binodus Liang, 1981 11 P. fengyangensis (Chu)
M. (Latipalaeolenus) latilimatus Guo and An, 1982 12 P. fengyangensis (Chu)
M. changpingensis Zhang and Wang., 1985 13 P. fengyangensis (Chu)
M. nanzhengensis Chen and Zhang, 1986 14 P. lantenoisi (Mansuy)
M. quadratus Zhu and Yan, 1991 15 P. lantenoisi (Mansuy)
M. luquanensis Luo, 1994 16 | P. douvillei (Mansuy) P. douwvillei (Mansuy)
M. beishanensis Guo and Zan, 1996 17 P. fengyangensis (Chu)
P. tingi Lu, 1941 18 | P. lantenoisi (Mansuy) P. lantenoisi (Mansuy)
P. minor Lin, 1978 19 | P. lantenoisi (Mansuy) P. lantenoisi (Mansuy)
P. planilimbatus Lin, 1978 20 P. lantenoisi (Mansuy) P. lantenoisi (Mansuy)
P. brevicus Xiang and Zhou, 1987 21 P. douvillei (Mansuy) P. douwvillei (Mansuy)
P. yangziensis Xiang and Zhou, 1987 22 | P. lantenoisi (Mansuy) P. lantenoisi (Mansuy)
P. liantuoensis Xiang and Zhou, 1987 23 P. lantenoisi (Mansuy)
M . xizxiangensis Zhou, 1975 24 P. lantenoisi (Mansuy)
M. majiashanensis Lin, 1978 25 | P. douvillei (Mansuy) P. douvillei(Mansuy)
M. granulatus Qian and Yao, 1980 26 | P. douvillei (Mansuy) P. douvillei(Mansuy)

M. lantenoisi longispinus (Chang and

M. longispinus Chang and Chu, 1980 27 | P. longispinus Chang and Chu Chu
M. obsoletus Xiang and Zhou, 1987 28 | P. lantenoisi (Mansuy) P. lantenoisi (Mansuy)
M. linyiensis Liang, 1981 29 P. fengyangensis (Chu)
M. mashanensis Liang, 1981 30 P. fengyangensis (Chu)
M. cf. deprati (Mansuy) 31 P. fengyangensis (Chu)
M. yichangensis Xiang and Zhou, 1987 32 | P. lantenoisi (Mansuy) P. lantenoisi(Mansuy)
M. (Latipalaeolenus)houdapoensis Guo and An, 1982 | 33 P. fengyangensis (Chu)
M. fengyangensis corollinus Q Z Zhang, 1983 34 P. fengyangensis(Chu)

@V

P. = Palaeolenus M. =Megapalaeolenus

1)

2.062, AFE4,5=2.062,

(2)

(4)

0.179 0. 088,

xingjiangensis lLu, 1963 (4)

douvillei Mansuy

, P.

Palaeolenus
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Megapalaeolenus guizhouensis Yin, 1978 (7)
N (1978)
s Palaeolenus xingjiangensis
Lu,1963(4) ,
s 0.037,
., M. guizhouensis Yin,1978 Palae-
olenus douvillei Mansuy

0. 175,
Mansuy o

Palaeolenus douvillei

Megapalaeolenus granulatus Qian and Yao,
1980(26) 1980

(2004) ,

4. (7
0. 069 0. 06,
4,7 0.07
) ( 1
) Do , (26)
douvillei Mansuy , N
(2004) .
Megapalaeolenus magnus Zhu,1980(9) M.
luquanensis 1.uo,1994(16) (1980)
(1994)

,(26)

Palaeolenus

0.039, . (4) . (7).(26)
(16,9 0.189
) 4) (16)
(D 0.179 0. 234,
(4) . (7).(16),(9).(26)5 (1
. Palaeolenus douvillei Mansuy,1912 ,
B s Megapalaeolenus quadratus Zhu
and Yan,1991(15) N (
,1991D) )
(2007) .
, Palaeolenus lantenoisi Mansuy
) ( ,2007,316 ),
(AE15,
3=0.150) o

Palaeolenus kunmingensis Zhang and Zhu,

1980(6) (1980)
N (2004)
, Palaeolenus .
(2007) Palaeolenus
lantenoisi Mansuy, 1912
( ,2007,316 ),

Palaeolenus douvillei Mansuy
Palaeolenus lantenoisi Mansuy

) :AE6,1=2.169, AE 6,3=0.015,

P. kunmingensis Zhang and Zhu  Palaeole-
nus lantenoisi Mansuy ,
(2007) o
Megapalaeolenus nanzhengensis Chen and
Zhang 1986(14) . (1986)
, Palaeolenus douvillet Mansuy,1912(1)
Palaeolenus lantenoisi Mansuy(3)
, AFE14,1=2.301,/AFE14,3=
1.272, M. nanzhengensis Chen and Zhang

Palaeolenus lantenoisi Mansuy,

Palaeolenus liantuoensis Xiang and Zhou, 1987

(23) N (1987)
, P. minor Lin,
1978(19) 0. 061,
o (2007,316 )
) Palaeolenus lan—
tenoisi Mansuy,1912 .
Megapalaeolenus zixiangensis Zhou, 1975
24) (1975)
( , 1975, 9, 10, M.
obsoletus Xiang and Zhou, 1987 (28)
0. 046, M. xixiangensis
M. obsoletus s o

M. xizxiangensis Zhou,1975(24)  Palaeolenus
douvillei Mansuy 1912(1), Palaeolenus lantenoisi
Mansuy(3)  Palaeolenus fengyangensis Chu(5)
ANE24,1=2. 329,
ANE24,3=0.101,AE24,5=1. 086, s M. zix-
iangensis Zhou,1975(24)  Palaeolenus lantenoisi
Mansuy(3) , o
longispinus Chang and

(1980)

Megapalaeolenus
Chu,1980(27)
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, ) 1
2 ) ) N N s
(AN\E 27,3=0.050) , . N ,
Palaeolenus lantenoisi Mansuy . ,
2 o ,
Palaeolenus lantenoisi Mansuy, 1912 , s s
Palaeolenus lantenoisi longispinus (Chang and 0 s
Chu, 1980), Palaeolenus fengyangensis Chu ,

C , Megapalaeolenus planilimbatus
Liang,1981(10), M. binodus Liang,1981(11),M.
linyiensis Liang, 1981 (29) M. mashanensis Li-

ang,1981(30) M.
cf. deprati(Mansuy) (31) 1981
(2005) M. planilim-

batus Liang, 1981 (10), M. binodus Liang, 1981

an . (1982) M. (Lati-
palaeolenus)beishanensis Guo and Zan,1996(17)
, N (1982)

M. (Latipalaeolenus) ( ,
2005,101 ), (2007) N
(1982) M. (Latipalaeolenus) ,

, Megapalaeolenus

M. planilimbatus Liang,1981,M. bino-

dus Liang, 1981 M.
1982 (

latilimbatus Guo and An,
,2007,317 ),

Palaeolenus fengyan—
gensis Chu ,

,AE5,31=0.017; AE5,30=0. 066; AE5,29 =
0.035; AE5,11 = 0.038; AE5,10 = 0.090,

N (1982) M. (Latipalaeolenus)
latilimbatus Guo and An, 1982 (12) M. (Lati-
palaeolenus) houda poensis Guo and Zan, 1982 (33)

(1996)
beishanensis Guo and Zan,1996(17), ,
Palaeolenus fengyangensis Chu
:/A\E5,12=0.067; AE5,
33=0.089; AE5,17=0. 023, s
8 Palaeolenus fengyangensis Chu,
1962 )

Megapalaeolenus

.,  P. fengyangensis Chu

) N (1985)
s Megapalaeolenus chang-
pingensis Zhang and Wang,1985(13) o
M. fengyangensis (Chu) )
N (
N ,1985,338 105,  4,5),
yMegapalaeolenus chang pingensis Zhang and
Wang,1985(13)  Palaeolenus fengyangensis Chu
5 0. 054,
AE5,13 = 0.054, ,

Megapalaeolenus fengyangensis corollinus Q

Z Zhang,1983(34) 1983

b

M. fengyangensis corollinus Q Z Zhang,1983(34)
( ,1983, 17, 3), )

b o

Palaeolenus fengyangensis Chu(5)

0.083, AE5,34 = 0.083
, 34
palaeolenid ( )
, 1 4 ( ). A
10 Palaeolenus douviller Man-
suy,1912; B 13 Palaeolenus
lantenoisi Mansuy,1912  P. lantenoisi longispi-

nus (Chang and Chu, 1980);C 11
Palaeolenus fengyangensis Chu,1962,

1914 . ,
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1937 . 2 ) ,
. Palaeolenus lantenoisi ()  Megapalaeolenus
. (Ting and deprati  ( )( ,1973,15—17 ),

Wang.1914—1937,p. 1—28), (Lu, 1941)

) Palaeolenus
( ) Paragraulos ( ) (Lu,1941,p. 75—
77), 1959 y Para-
graulos ,
o (1966) Megapalaeolenus s
( )
( ) : Palaeolenus
(D) Megapalaeolenus C <« , 1966,
150,151 . ), 1973
Paragraulos ,
I

(1979)
(1966) . Megapalaeolenus
, : M. fengyangensis
C ) M. deprati C )« ,
1979,49 ), (1982) (
M ,1982,28—54 )
{ Trilobite Record of China}

Palaeolenus ()  Megapalaeolenus ()

(Lin Huan-ling, 2008, p. 37),

( -

A historical review of the stratigraphic and biozonay classification of the Wulongqing

Member of Tsanglangpu Formation of the Qiandongian Series in China.

Palacolenus Megapalacolenus | Megapalacolenus deprati

Ting and Lin Huan-ling
Lu (1941)
Wang (1914) (1966) (1973) (1979 (1982) (2008)
Paragraulos Megapalaeolenus

Megapalacolenus Paragraulos Palaeolenus Palaeolenus

Palaeolenus Palaeolenus lantenoisi M. fengyangensis Palaeolenus fengyangensis
M. deprati Palacolenus
Palaeolenus lantenoisi
, Megapalaeolenus Chang, 1966 Palae-
palaeolenid , . olenus deprati , Palaeolenus Mansuy
(1973) . (1973) . (1974,2012) . Palaeolenus douvillei R
(1984) . (1987) . . . Megapalaeolenus Chang, 1966 s
. (1987), N s Megapalaeolenus
(1992) . ) ( . ,2004,32—40  ;2009,695—
, (1966) 700 ),
, Mega palaeolenus palaeolenid
——Palaeolenus  Megapalae-
olenus , Megapalaeolenus o Palaeolenus lantenoisi Mansuy,
1978 1912 N
(1966,1973) , ( ) )
( ,1978,37,38 ), . ) )
(2004,2009) , (1973) ,
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. —Mega-
palaeolenus Megapalaeolenus
b o

Palaeolenus fengyangensis Chu,1962  Palaeole-

nus ( . ,2004,2009),
P. lantenoisi (
,1979,1980), s ,
o Palaeolenus fengyang-

ensis Chu,1962

’

Palaeolenus fengyangensis ()  Palaeo-

lenus lantenoisi () , P.
fengyangensis
( I Do
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APPLICATION OF CLUSTER ANALYSIS TO THE
TAXONOMY OF PALAEOLENID TRILOBITES, CHINA
—A NEW APPROACH TO THE BIOZONAY CLASSIFICATION OF
THE UPPER PART OF TSANGLANGPU FORMATION OF THE
QIANDONGIAN SERIES IN CHINA

LIN Tian-rui

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

Abstract

In the present paper, the method of “Q-mode
cluster analysis” is used in a taxonomic study of 34
cranidia belonging to palaeolenid trilobite species
and subspecies in the traditional middle-late Early
Cambrian, China. The statistical measurement of
similarity is the incremental sum of error squares
(A\E). Here, the author uses the variables in the
ratio form (8) and qualitative data (5). The trans-
formative method of standardization is adopted in
the process of original data. The resemblance rela-
tion matrices of all specimens are formed through
calculation of the increments of sum of error
squares between those specimens (see Table [ ).
Finally the two-dimensional dendrogram is drawn
by stepwise calculation (see text-fig. 1).

The dendrogram (text-fig. 1) is divided into
three groups by the association line having a value

of increments of sum of error squares 12. They

Biozone, Palaeolenus, Megapalaeolenus, palaeolenid Trilobita, cluster analysis, Qiandongian Series,

correspond to:

Palaeolenus douvillei Mansuy, 1912 species
group (A species group)—containing ten species:
Palaeolenus douvillei Mansuy, 1912 (1); P. dep-
rati Mansuy, 1912 (2); Megapalaeolenus granu-
1980 (26); Palaeolenus
xingjiangensis Lu, 1963 (4); Megapalaeolenus
guizhouensis Yin, 1978 (7); M.
1980 (9); M. luquanensis Luo, 1994 (16); M.
ex panus Zhang and Zhu, 1980 (8); Palaeolenus
brevicus Xiang and Zhou, 1987 (21); Megapalae-

latus Qian and Yao,

magnus Zhu,

olenus majiashanensis Lin, 1978 (25).
Palaeolenus lantenoisi Mansuy, 1912 species
group (B species group)—containing thirteen spe-
cies; Palaeolenus lantenoisi Mansuy, 1912 (3);
P. kunmingensis Zhang and Zhu, 1980 (6); P.
yangziensis Xiang and Zhou, 1987 (22); P. tingi
Lu, 1941 (18); Megapalaeolenus quadratus Zhu
and Yan, 1991 (15); Palaeolenus planilimbatus
Lin, 1978 (20); P. minor Lin, 1978 (19); Mega-
palaeolenus longispinus Chang and Chu, 1980
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(27); M. yichangensis Xiang and Zhou, 1987
(32); Palaeolenus liantuoensis Xiang and Zhou,
1987 (23); Megapalaeolenus xixiangensis Zhou,
1975 (24); M. obsoletus Xiang and Zhou, 1987
(28) and M. nanzhengensis Chen and Zhang, 1986
4.

Palaeolenus fengyangensis Chu, 1962 species
group (C species group)—containing eleven spe-
cies; P. fengyangensis Chu, 1962 (5); Mega-
palaeolenus cf. deprari (Mansuy) (31); M. chan-
1985 (13); M.
(Latipalaeolenus) houdapoensis Guo and An,
1982 (33); M. mashanensis Liang, 1981 (30); M.
linyiensis Liang, 1981 (29); M. binodus liang,
1981 (11); M. planilimbatus Liang, 1981 (10);
M. fengyangensis corollinus Q Z Zhang, 1983
(34); M. (Latipalaeolenus) latilimbatus Guo and
An, 1982 (12) and M. beishanensis Guo and Zan
1996 (17).

Through the application of combined cluster

gpingensis Zhang and Wang,

analysis with traditional qualitative analysis (Lin
and Peng, 2004, 2009) in the study of 34 species
(subspecies) of palaeolenid trilobites in this paper,
the author proposed:

Junior synonyms of Palaeolenus douvillei
Mansuy, 1912 include Palaeolenus douvillei Man-
suy, 1912 (p. 29, pl. 3, figs. 6a—d; pl. 4, figs.
la—d); P. deprati Mansuy, 1912 (p. 30, pl. 4,
figs. 3a, b); P. xingjiangensis Lu, 1963 (Lu et
al., 1963, p. 24, pl. 1, fig. 2); Megapalaeole-
nus majiashanensis Lin, 1978 (Zhou and Lin,
1978, p. 148, pl. 23, figs. 6—11); M.
guizhouensis Yin, 1978 (Yin and Li, 1978, p.
423, pl. 152, figs. 2—4); M. granulatus Qian
and Yao, 1980 (Zhang et al., 1980, p. 233, pl.
72, figs. 9—11); M. magnus Zhu, 1980 (Zhang et
al. , 1980, p. 233, pl. 73, figs. 1—6); M. expa-
nus Zhang and Zhu, 1980 (Zhang et al. , 1980, p.
233, pl. 73, figs.
Xiang and Zhou, 1987 (p. 298, pl. 31, fig. 3);
Megapalaeolenus luquanensis Luo, 1994 (Luo et
al., 1994, p. 137, pl. 28, figs. 8b—11).

Junior synonyms of Palaeolenus lantenoisi

7, 8); Palaeolenus brevicus

Mansuy, 1912 include Palaeolenus lantenoisi Man-

suy, 1912 (p. 29, pl. 4, figs. 2a—e); P. tingi
Lu, 1941 (p. 83, pl. 1, figs. 15a, b); Mega-
palaeolenus xixiangensis Zhou, 1975 (Li et al. ,
p. 144, pl. 9, figs. 9, 10); Palaeolenus minor
Lin, 1978 (Zhou and Lin, 1978, p. 149, pl. 24,
figs. 1, 2); P. planilimbatus Lin, 1978 (Zhou
and Lin, 1978, p. 149, pl. 24, fig. 4); P. kun-
mingensis Zhang and Zhu, 1980 (Zhang et al. ,
1980, p. 231, 232, pl. 71, fig. 7); Megapalaeo-
lenus longispinus Chang and Chu, 1980 (Zhang et
al., 1980, p. 234, pl. 73, figs. 9—12); M.
nanzhengensis Chen and Zhang, 1986 (p. 70, pl.
3, fig.
Zhou, 1987 (p. 298, pl. 31, figs. 14, 15); P.
yangziensis Xiang and Zhou, 1987 (p. 299, pl.

7); Palaeolenus liantuoensis Xiang and

31, fig. 12); Megapalaeolenus obsoletus Xiang and
Zhou, 1987 (p. 299, pl. 31, fig. 1); M.
yichangensis Xiang and Zhou, 1987 (p. 299, pl.
31, figs. 8, 9, 13); M. quadratus Zhu and Yan,
1991 (Yang et al. .1991, p. 122, pl. 8, fig. 9).

Junior synonyms of Palaeolenus fengyangen—
sis Chu, 1962 include Palaeolenus fengyangensis
Chu, 1962 (p. 386391, pl 1—7);
Megapalaeolenus planilimbatus Liang, 1981 (p.
92, pl. 1, figs. 11—12); M. binodus Liang, 1981
(p. 93, pl. 1, figs. 19—33, pl. 2, figs. 1—10);
M. mashanensis Liang, 1981 (p. 92, pl. 1, figs.
13—18); M. linyiensis Liang, 1981 (p. 93, pl.
2, figs. 11—28); M. cf. deprati (Mansuy) (Li-
ang, 1981, p. 91, 92, pl. 1, fig. 6); M. (Lati-
palaeolenus) latilimbatus Guo and An, 1982 (p.
621, pl. 1, figs. 16—20); M. (Latipalaeolenus)
houdapoensis Guo and An, 1982 (p. 621, pl. 1,
figs. 12—15); M. fengyangensis corollinus Q Z
Zhang, 1983 (Qiu et al., 1983, p. 52, pl. 17,
fig. 3); M. changpingensis Zhang and Wang, 1985
(p. 338, pl. 105, figs. 4, 5); M.
Guo and Zan, 1996 (Guo et al., 1996, p. 56, pl.
13, figs. 9, 10).

1, figs.

beishanensts

This paper also discusses the classification of
biozone of the Wulongqing Member of Tsanglang-
pu Formation of the Qiandongian Series in China

(see Table [I[).
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