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Biostratigraphy and lithological characters of the studied sections in the Ziyang-Langao area.
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fig. 16. 299.
3 2010 Oktavites excentricus (Bjerreskov) , Loydell ez al. , p. 3, fig. 21
Order Graptoloidea Lapworth,1875 1—1.5 ’ °
Superfamily Monograptacea Lap- 3. 3—
worth, 1873 3.5 mm, 15 em.
Family Monograptidae Lapworth,1873 ’ 2 2/3
Genus Oktavites Levina, 1928 1.3 mm, 0.2 mm,
(=Obutograptus Mu,1955) ’ ’ ’
Graptolithus spiralis Geinitz,1842 ’ ’ °
1 - 0.65 mm,
) 1—10 -
’ ’ 0.9 mm, 11—20 -
° 1.3 mm, 21—30 -
’ ) 1.5 mm, -
Oktavites excentricus (Bjerresk- ( h
, ) 1—10

1975)
0.2—0. 35 mm, 11—20

( 3-b,c,e,f;4-b)

1975  Monograptus spiralis excentricus Bjerreskov, p. 73, figs. 0. 35—0. 45 mm, 21—30
20G, 20H. 0.45—0. 55 mm,
1989  Monograptus spiralis excentricus (Bjerreskov), Melchin, p. ( 1). 2TRD(
1742, fig. 13L. -
) 1—10 1. 45—1. 65 mm,
2009  Oktavites excentricus (Bjerreskov), Loydell et al., p. 191,
11—20 1. 65—1. 8 mm,21—30

fig. 3a.

2009  Oktavites excentricus (Bjerreskov) , Zalasiewicz et al. , p. 34,

1.65—1.95 mm,

I  Oktavites excentricus - . 2TRD

Measurements of maximum dorso-ventral width, prothecal width and thecal spacing in Oktavites excentricus.

1—10 11—20 21—30
- (mm) 0.9 1.3 1.5
(mm) 0.2-—0. 35 0.35—0.45 0.45—0.55
2TRD  (mm) 1.45—1.65 1.65—1.8 1.65—1.95
Oktavites excentricus Cyrtograptus s
lapworthi Tullberg, 1883 Oktavites excentricus (
s 3-h), Oktavites excentri-
Cyrtograptus la pworthi ( 3-g) cus , Oktavites excentricus
, Oktavites excentricus ,
)
( 4-b),  Cyrtograptus lapworthi o
( 4-c), Oktavites spiralis
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3 - Oktavites contortus s Oktavites excentricus — Cyrtograptus la pworthi

Silurian graptolite Oktavites contortus ,Oktavites excentricus and Cyrtograptus lapworthi from the Ziyang-langao area.

a. Oktavites contortus (Perner,1897) , (Longtan section) ,38. 10 m,O. spiralis (middle O. spiralis Zone) , (Speci-
men number) : Gr21259, b,c.e,f. Oktavites excentricus (Bjerreskov,1975) , (Longtan section),72.0 m,63.5 m,68.5 m,72. 0 m,O.
spiralis (upper O. spiralis Zone) , (Specimen number) : Gr21394,Gr21303,Gr21312,Gr21337, d.g. Cyrtograptus lap-
worthi (Tullberg,1883) ,d. (Bajiaokou section) ,546. 0 m, Cyr. lapworthi (Cyr. lapworthi Zone) , (Specimen
number) : Gr20166; g. (Qiaoxi section), 2. 5 m, Cyr. lapworthi (Cyr. lapworthi Zone) , (Specimen number) :
Gr21660, h. Oktavites sp. » (Zihuang section) ,13. 8 m,Stimulogra ptus sed gwickii (Stimulograptus sed gwickii Zone) ,

(Specimen number) : Gr23239,
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4 Cyrtograptus la pworthi

Proposed origin process of Cyrtograptus lapworthi.

a. Oktavites contortus (Perner,1897) ,

b. Oktavites excentricus (Bjerreskov,1975) ,

c. Cyrtograptus lapworthi ( Tullberg, 1883),
Zone) Gr20166,

4

4.1 Oktavites excentricus

Oktavites spiralis

o , Oktavites spiralis
Oktavites contortus Perner, 1897, Bjerreskov

(1975) s
Oktavites spiralis Oktavites spiralis
Cyrtograptus la pworthi o

. . , Oktavites spira-
lis )

Cyrtograptus lapworthi

(Berry and Murphy, 1975; Zalasiewicz, 1994 ; Loy-
dell and Cave, 1996; GutiérrezMarco and Storch,
1998; Loydell et al. ,2003,2008; Zalasiewicz et al. ,
2009) . , Oktavites spiralis

,P1ribyl(1944) Oktavites spiralis

Monograptus crispus Monoclimacis
griestoniensis , Mono-
climacis crenulata o
Rickards(1970) Spirograptus tur-
riculatus ,

o , Oktavites spiralis Spi-
rograptus turriculatus , ,
Oktavites spiralis ,

Cyrtograptus sakmaricus

(Longtan section), 38. 10 m, O. spiralis

(Longtan section) ,63.5 m,O. spiralis

(middle O. spiralis Zone), Gr21259,
(upper O. spiralis Zone) ,Gr21303,

( Bajiaokou section), 546. 0 m, Cyr. lapworthi (Cyr. lapworthi

(Lenz, 1982; Melchin,
1989). Storch (1994) , Oktavites spiralis
Touquigraptus tullbergi ,
, Oktavites
spiralis ,

Oktavites spiralis

, N
Spirograptus turriculatus , Cyr-
tograptus lapworthi s
(Wang et al. ,
2017), , N , Ok~
tavites spiralis
,
,
(Wang et al. ,2017),
( 6 )
Oktavites spiralis ,
, ,Oktavites spiralis
)
, Oktavites spiralis
Oktavites excentricus o Oktavites ex—
centricus Bornholm
(Bjerreskov,1975), )
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( , 1984 ; Melchin, 1989; . s
1996 ; Loydell et al. ,2008; Zalasiewicz et al. ,2009;
Loydell et al. ,2010),

s . . N Okta—
(Bjerreskov,1975; Loydell
et al., 2008; Zalasiewicz et al. ., 2009; Loydell ez

vites spiralis

al. ,2010); Oktavites
spiralis ( Melchin,
1989; N ,1996), )
s Oktavites spiralis
, Oktavites spiralis
Oktavites spiralis
Oktavites excentricus ,
Oktavites spiralis
1) Oktavites spiralis
( 2,5-a), : ,Oktavites
spiralis Monograptus spiralis Spi-
rograptus spiralis , (1984)
(Monograptus)
, Oktavites spiralis
, Spirograptus(
) b ’
, ( 5
a), “Spirograptus spiralis”
o , Spirograp-
tus turriculatus ,
(Wang et al., 2017),
“Monograptus spiralis”,
( ) ,
) o Oktavites
spiralis ,
2)  Oktavites spiralis
(

2,5-b) . Oktavites spiralis

»  Oktavites spiralis

Cyrtograptus lapworthi , Oktavites

spiralis
( 5-d—D, ,
Wang  (2017), ,
Oktavites spiralis
Oktavites spiralis
(Berry and
Murphy,1975), ,
( )
Oktavites spiralis
( ) o
3)  Oktavites excentricus
( 2), : Oktavites
excentricus .
, 63. 5 m ,
64.7 m,65.6 m,68.5m 72 m ,
Oktavites spiralis

( 2), ,

Oktavites spiralis . Bjerreskov(1975)

. Bornholm Oktavites spiralis
» Oktavites excentricus ,
° 1) 72 m
, ) Oktavites
excentricus .
. Oktavites spiralis-Cyr-
tograptus lapworthi s
Oktavites spiralis .
, Oktavites excentricus
Cyrtograptus la pworthi ,
4.2 Oktavites excentricus
(Cyrtograptus)
(Oktavites) s
Cyr-
tograptus s ’
(Rickards et al., 1977; Lenz and
Melchin,1989) . Rickards (1977) ,
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5

Evolutionary process and comparison of the thecae.

a,d.e,l. Oktavites spiralis (Geinitz,1842) ;a. , , s 1—2 s s ,
0.05 m,O. spiralis ,(Gr24385;d. . . ,21.1 m.O. spiralis

,Gr21533;e. s s , ,64.15 m,
O. spiralis ,Gr21424;1. , s ,565.1 m,Cyr. lap-
worthi , Gr21368, b. Spirograptus turriculatus (Barrande, 1850), , ,18. 9 m, S. turriculatus s
Gr22585, c. Cyrtograptus sakmaricus(Koren,1968) , s ,4.5—5.5 m,Cyr. sakmaricus ,Gr24601a,

a.d, e, f. Oktavites spiralis (Geinitz, 1842), a. the thecal morphology is typical Spirograptus-type, the thecae hooked, with negligible over-
lap. and bearing 1—2 apertural spines, the thecal aperture without horizontal expansion, Longtan section, 0. 05 m, lower O. spiralis Zone,
Gr24385; d. the thecal morphology is typical Oktavites-type, the thecal aperture with distinct horizontal expansion, Longtan section, 21. 1 m,
middle O. spiralis Zone, Gr21533; e. the thecal morphology is typical Oktavites-type, the marked increase in the horizontal expansion of thecae
with increasing stratigraphic position which can be used as a stratigraphic marker for regional correlation, Longtan section, 64. 15 m, upper O.
spiralis Zone, Gr21424; f. the thecal morphology is typical Oktavites—type, the marked increase in the horizontal expansion of thecae with in-
creasing stratigraphic position. Bajiaokou section, 565.1 m. Cyr. lapworthi Zone, Gr21368. b. Spirograptus turriculatus (Barrande, 1850) ,
the thecal morphology is typical Spirograptus-type, Zihuang section, 18. 90 m, S. turriculatus Zone, Gr22585. c. Cyrtograptus sakmaricus

(Koren, 1968), the thecal morphology is typical Spirograptus-type, Qiaoxi section, 4.5—5.5 m, Cyr. sakmaricus Zone, Gr24601a.

, N
, Cyrtograptus sakmaricus Koren,
1968, Oktavites spiralis;

N , Cyr-
tograptus lapworthi , Oktavites
planus R

Cyrtograptus la pworthi s

Oktavites spiralis Oktavites contortus ,

»  Oktavites spiralis(3—3.5 mm)  Okta-
vites contortus (1.5 mm),
(Wang et al.,2017),

contortus N

: Oktavites
s Okta~

vites spiralis N .
Spirograptus turriculatus

Cyrtograptus la pworthi .
, Oktavites planus

Spirograptus guerichi Spirograptus

(Zalasiewicz et al. ,2009) ,

Cyrtograptus la pworthi 5—6

turriculatus
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o Oktavites excentricus Cyrtograp-

tus la pworthi Oktavites spiralis

, )
Cyrtograptus lapworthi o

Oktavites

b b

contortus-Oktavites excentricus-Cyrtograptus lap-

6 Cyrtograptus sakmaricus

Proposed origin process of Cyrtograptus sakmaricus.

a,b.,d,e,g. Cyrtograptus sakmaricus (Koren,1968) ,

Spirograptus-type, the thecal aperture without horizontal expansion) ,

sakmaricus Zone) ,Gr24601a,Gr24601b,Gr24603,Gr20389,Gr20143, ¢, {. Oktavites spiralis(Geinitz,1842) ,

worthi ( 4, Oktavites
spiralis .
Cyrtograptus sakmaricus (
6).
N (the thecal morphology is typical
(Qiaoxi section) ,4. 5—5.5 m,Cyr. sakmaricus (Cyr.

’

(the thecal morphology is typical Oktavites-type,the thecal aperture with distinct horizontal expansion) ,

(Longtan section) ,66. 0 m,64. 15 m,O. spiralis

Cupper O. spiralis Zone) ,Gr21449,Gr21424,
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Monograptus( )
Do )

Spirograptus(

(Pribyl, 1944 ;
Melchin,1989) .

,1955; ,1984;Lenz and

’ ’

,  Cyrtograptus sakmaricus

Spirograptus Oktavites spi~
ralis Oktavites spiralis
( 5,

,Cyrtograptus la pworthi Okta-

vites excentricus s Oktavites ex—
centricus , Cyr-
tograptus lapworthi ,

,  Oktavites excentricus
o , - , Oktavites
spiralis  Cyrtograptus lapworthi
,Cyrtograptus sakmaricus
Oktavites spiralis ,
Oktavites spiralis
,  Cyrtograptus sakmaricus

( 6).
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PALAEONTOLOGY AND BIOSTRATIGRAPHIC SIGNIFICANCE
OF SILURIAN GRAPTOLITE OKTAVITES EXCENTRICUS

WANG Xin"?, WANG Jian"” , ZHANG Ju" and LI Zhong-yu"
1) Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposit » MLR.,

Research Center for Orogenic Geology, Xi'an Geological Survey Center, China Geological Survey .

Xi'an 710054, China, wx200315046 @163. com;

2) Farly Life Institute and State Key Laboratory of Continental Dynamics, Department o f

Geology, Northwest University s Xi’an 710069, China

Key words Oktavites excentricus, Telychian Stage, Silurian, southern Shaanxi Province

Abstract

The Ziyang-l.angao area, in southern Shaanxi
Province, is palaecogeographically located on the
northwestern margin of the Yangtze Platform,
where Telychian rocks ( upper Llandovery,
Silurian) with abundant graptolites are beautifully
exposed. Oktavites excentricus Bjerreskov, 1975 is
an important associated graptolite species of the
Oktavites spiralis Zone, Telychian stage. Recent

investigations in multiple Telychian profiles in the

Ziyang-langao area reveal that  Okravites

excentricus, the species that combined rapid
evolution with a global distribution, has a great
potential for accurate subdivision of Okravites
spiralis Zone. In addition, the thecae of Oktavites
excentricus is typcial morphology of Oktavites,
however, the morphologic rhabdosome of this
species is similar to the latter graptolite index
species Cyrtograptus lapworthi Tullberg, 1883
(the representative of early Cyrtograptids), which
having a great significance for discussing the origin

of Cyrtograptus.



