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FIALK, REBESEFENERA
et RAEZE LS BRE K, AAXZRARKE
pt, AL ANERDBREH M, FKRA
£ (1975)i0%: “KEILAEARNEREHRE* R
ARG EZ b, 5T EBENEETRH
th, ARERMRBRELMEBERERE, KB
LFEBRNEREHEN ZABRTERERANA
o THER, BHFRERMIILEX & Dalmanitina
I & B 2R D SR8 E RS, B 4,1
hRUESEAREHEREETH, ARDEY
W, BRARAT KHESEWFEERRE
K&, Ak, EHT 1985 FEAIENP RN
SHB BT PSR Y, R R B A, 2
RAER 8 B 25 Fo XEERA(BRFF M Di-
cryonema sp. } g H NI T HBEBESH Clima-
cograptus caudatus §N) HRENRESN L BEK
G WS T, HhADEMESHTHAR
KEER, XA ANRNREERE
BXLUABEAREN=Hh BREE. B
B E R B RN R F AR
ST E . IRt T I AR B AN ER
o AREHR D, R FE D, (LR E(1984) #
Wit B Fh, Bl Climacograpeus angustus(Perner)fQ
Climacograptus mirnyensis (Obut et Sobolevsk-
aya)o AZCHER 4 )& 1L #b, Hep2 3k, HiR
A B A RE, R ERU Y A = ERWF,
HERMEEBX - BB EE AT ET M,

EEFSN AN, 75 2075 2230 iy F Be i J)
PR EHE R KA HR R,
FRAFHRZ L., K/NE PhBh i E
RRBENARE RER RIYE R I

KK #

(AR FIFED)

NI Er B BRER ERE RERESNE
ET =M i R NAE EER MBX.
MR FERARNEL RRURMERERE

S, RZERARARE, REWRELEE.E

ﬁ:"#ﬁ[%o

Wom & 4

FRBALEX P RILHEIHE] Z, HALR
R BA VG M & HmE, B0 B2 RR I,
TRUGEREE, FREFRIEHEMFREFR
FHE, HPERUARFREHEHELARFEE,
SHERE, TEH R UMK B HERRE S,
ZEIBRTA:

FEMR: TEEZEDEA RKE
ERE,BEENIRWE, & Diplograptus of. di-
minutus Ellec et Wood, Glypiograptus temalo-
ensis Jones, Climacograptus normalis Lapwo-

rth, C. pseudonormalis Li %,
11. K, BABREIE, RETREE,

& Diplograptus concinnus Li, Glyptograptus
cf. temalaensis Jones, Rectograptus sp.,
0.69m
10. KHAMWRESE, & Playcoryphe
sinensis (Lu), Dadalmanitina nanchengensis
Lu, 0.25m
9. REEMPVHERENERV &, A
FEBRAR/DA 0.1—0.6mm, NERAK, K
BRERR,ERRLS,PEPEZ & Pla-

tycoryphe sinensis (Lu); B/ Climacograptus
sp.; 5T Deceptiz cf. socialis (Ulrich),

* HEMRA(EEE.



2 4 S % NPRUBPANED 165

Palaeoncilo sp.; MMTE2E Spinoplenra sp.; BE
JBJs Holopea sp.; WRUEE  Pleurorthoceras
sp BIERRBEEES, 0.6m

8. KEBKMPHE.BE,8EHR Clims-

cograptus pseudonormalis Li, Rectograptus vi=

riosus (Huang); =Wty Damanitina nanche= -

ngensis Lu, Platycoryphe sinensis (Lu), Odo-
ntopleurid; BIIEIS Paterura sp.; WA De-
ceptix cf. socialis (Ulrich), Palaeorneilo sp.;
MEF Spinopleura sp. FIPERI%, 0.77m
7. AESMPEE.BTRAERHE,
&E G Diplograpius ojsuensis (Koren et Mi-
khaylova), Climacograptus pseudonormalis Li,
C. hanzhongensis Li (sp. nov.); B JE 3 Orbi-
culoidea sp.; NFGI Spinopleara p; MR
s 9Phacelopora Ty WFA%, 0.7m
6. HHEF 8 2, APER Paromalome-
na cf.polonica (Temple); ZEF, Rectograptus
b DI JREAE, 1.0m
5. BREHERREGRKE.
0.42m
4. RAHBRKE,ZFHR, 1.1m
3. MPRREXEREARERMER
Gem), BRERPIBHE, K, BHEEH
R . BEDE LR Dictyonema sp., Dice-

lograptus cf. graciliramosus Yin et Mu, Or-
thograptus rigidus Lee, Climacograptus pseudo-
normalis Ui, C. shilipaiensis Li, C. supernus
Elles et Wood, C. leptothecalis Mu et Ge,
Rectograprus sp.; =Wt Shumadia sp., Kwe=
ichowilla sp.; NA Spinopleura sp.; BiE
I8 Lepraenospoma cf. trifidus (Marek et He-
vlitek), Manosia sp.; I H| Ligondina? sp.
PURRFE BERE A BEAZESL A,

0.93m

2. RAREBENASHRER (BE

3—5em) HE, WEHhSEAR Dicellograptus

ornatus Elles et Wood, Climacograptus pseu-
donormalis Li, C. supernus Flles et Wood, C.
hastatus 'T. S. Hall, Arackniograptus sp.; il
35 Orbiculoideny sp. [ B R, WALHE,
#AEEA,S 0.45m

L. REEREEXELETS (87

cm), 0.45m
TRUE:, FBEEEEHE REAQS
EREMKEERKESRECBRES &
B, LlRERE=M A Cyclopyaid; M
Eukloedenclla sp., Euprimitia sps [ 5 BRE
BB R MARMA P A=
M Nankirzalitbu.r? sp., Telephina sp.

ERE1LBEAAGMAE 1 2HE (W)
HIEAL; 5 2 JRLL Dicellograptus ornatus Elles
et Wood 4¥4E, Al 8R4 Dicellograptus ornatus
s % 3 BLL Climacograptus leptothecalis Mu
et Ge XFFE, FTHRA Ciimacogréptu: leptothe-
calis 7,58 4—6 BIAA M 8 711 EHNE
F 7 Diplograpius ojsuensis (Koren et Mikha-
ylova), D. concinnus Li, Rectograptus viriosus
(Huang) &, X=FMERAHRTEEEED &
48 Diplograptus bohemicus 5 R, X—FEA
&R JE Diplograprus bokemicus T,

ETRUGHEEE, 182 Dicellograprus
ornatus W R G Pleurograptus sp., Clinmaco-

‘graptas cf. miserabilis Eles et Wood, C. lia-

ngshanensis Li (sp. nov.), C. hanzhongensis Li
(sp. nov.), Rectograptus truncatus (Lapworth),
R. abbreviatus (Elles et Wood), R. wuniformis
(Mu et Lee), R. pauperarus (Elles et Wood)
% ¥ TF Climacograptus leptothecalis i HI%E
£ E Climacograptus normalis Lapworth, C.
liangshanensis Li (sp. nov.); ¥4 T Diplogra-
ptus bohemicusti B Rectograptus viriosus
(Huang),

HERRFRIGHE, S Climacograprus
leptothecalis Wit ERHT Rectograptus abbreviatus
(Elles et Wood); 824 Diplograprus bohemicus
WHERLE Diplograptus charis Mu et Ni,

BB Dicellograpeus ornatus & 53+ X
FEHRNLEEX F W 40 Dicellograptus  szech-
uanensis 4 F1ZE Upper Hartfell T Dice
lograptus anceps Wy T (Bl Dicellograprus
complexus WH7) 1834 ; 5 E A ET nflipg
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j:[i‘jE#&lSﬁ- Dicellograptus ornatus [
g Bolmdxan ﬁ’_‘] Dtcellograpm: ornatus-Clima-
cograptm Lizhs #&*Tﬂtb BE &4 Clzmacog'mptus
leptoz/lecalts "%‘T ‘%{_E%IZ%W‘V’E T#A Ci-
macogr aptus leptotlxecalu Chmacograptus
tus ;ﬁ?i(‘ﬂ:l: %%%[Xﬁﬂéﬁﬁ Tangyagmptus ty-
picus 7 | 35- Upper ‘Hartfell ﬁg Dicellog-
‘raptus ancep: i J:]E%(Ef] Puraorthograptus pa-

venus-

cificus W5 )DL R FRERP R Climacograprus
supernus 5 Wy (BN Paraorthograprus pacifi-
cus ) *E%o [EEavik szlograpm: bohemi-
cas ﬁ’%%@ ?fﬁ*ﬂ?ﬂkﬂ:ﬂﬁ:%%% Cli-
macograpzus ‘) ext;aordmanus ﬁ‘ﬁ]&‘@%%‘f_
EE_H@QE_ cheratogr aptu: mirus- szlograptus bo-
/lemwm’:%’fﬁ":’lo MEBRLE L

ﬁ i }2'13%&&8 SRR TENE ERREE TSI %

Correlutxon of Upper Ordovician graptolite zones in Liangshan,. Hanzhong with those ia the
. main areas both at home and abroad

Capuix | | e U wmpew - AR AA K
ARATI > SEC U Gagjzfﬁ%% - (\%ﬂ?ﬁ 1‘%83) (Kare?ctﬁaﬂl.,ﬁl}ws)) (VendenBerg ez al.,

1984)

) "D. bohemicus
D. bohemicus " P. uniformis

‘D, mirus

C. 9 extraordinarisu

G. 7 persculplus* )
C. ? extraordinarius

C. 7 extraordinarius

C. lepiothecalis T typicus

D. anceps

D. ornarus D. széchuanensds

1
P. pacificus

D. complexus

P. pacificus ?

C. longispinus
supernus

C. longispinus D. ornatus, C.latus

=Diplograptus bohemicus

TR LR S R A

RN ELRUNIIERMERYE, Hh
Jobl Climdcograptus F1 Rectograptus HiL%,
T BhIE £ (4 Dicellograprus R Pleurograptus)
A DB F , R AL B A A B I SRS
Arachniograprus, B M AANERAS
ARBEFESBNEREAS, BREBHX

o MIREMAEIENNH AT &R
LA ABFEREEER, XEEREYA
B NEEEUREY A S0 %1 BB BRE%)
Froese, FIR NIRRT e 2 R R e
AREBENEN, PRLUBX, £EEH
TORU  , Fo i TR A B I T b ¥ kg
H%, FETEWRBUEEEE, AE4RIE
B EA B ST, XSTEKFIREAR T #
TR RIE G A S H R IR,

MSEBRERNERA Pleurograptus sp.,
Dicellograprus ornasus Elles et Wood, Climaco-
grapeus supernus Elles et Wood, C. hastatus T.
S. Hall, Rcctog}aptu: truncatus (Lapworth),
R. abbreviatus (Elles et Wood), R. uniformis
(Mu et Lee), R. pauperarus (Elles et Wood)
(LEE 7¢c,d) F, XEEAHRYMRYE
Fio Pleurograprus [73Z 5376 T & KiMg B g it
EHA Pleurograptus linearis %, IEREWE 7]
TIEBI AR Dicellograptus szechuanensis 5
D. ornatus R C. supernus 32 PYNE B g -
BRARIENZE G XA T EE Upper
Hartfell 1% Dicellograprus anceps %5, )5,
M AR Bolindian 3 Dicellograptus cf.
complanatus W (A Dicellograprus ormarus-
Climacograprus latus %), S£E Phi Kappa 4
Dicellograptus complanarus 5 FIFRBEpH MG /R



2 1

EHReE: IHRUEBANER 167

Y Climacograptus supernus TWHAGA Mo  Ch-
urkin, Carter ] Eberlein (1971) L) D. ornatus
YE4 (b h, RERERERRSTNARERD LRME
G S BALEMER, Ll D. ornarus fEA4 W
A TR i A (Lenz and McCracken,
1982), R KFIW , D. ormarus YE24 Bolindi-
an JAMS D. ornatus-C. latus T A Z —o
LA EE, Keller (1956) % -C. supernus 1E24 |
RS i /RA LR LR, ERE, D.
ornatus F1 C. supernus B FREETIEA N H
YR BT W E Ao C. hastatus JERKF
T JbEMRELREEEEZS T, R truncatu’
e E M Lower Hartfell T Dicranograptus
clingani ;,‘%ﬂ:ﬁﬁ‘djﬂ'l, F%EE) Pleurograprus 1li-
nearis s ERE, WAREH TR AEAT L8
5 T IR B RE MR R Recrograprus tru-
neams HHIHT L Ho  R. abbreviatus WL T HE
IE Upper Hartfell TH% Dicellograprus com-
planatus 5 JoJ5 , FERKFI Bolindian 3
Dicellograprus ornatus-Climacograptus zatus o,
22 Richmond &k English Head Bed
L ¥ Dicellograptus complanarus 7 L B 75 BR i
FMH/RE  Climacograptus supernus 5 FHEkK
B WREDFREEARKEARMTZS
f ., AHE TR L OAR R
R. pouperatus {FEE M Lower Hartfell TT 5
Climacograptus wilsoni - #5 I IEH B, LT &
Picurograptus linearis WofEEm, TRELEW
45 Vasagaard [} Pleurograptus linearis. HHJ
ETHF (Skoglund, 1963); ERE , HHE
AN EREGIABE Dicellograprus  johnst-
rupi 5 FENBIE Climacograprus papilio It
M, —EHESS FBRMEGEHIRE Climaco-
grapius leptothecalis-Climacograpius venustus 7
(M4 THIWEIE Tangyagraptus typicus 7)o I
§h, XA E ENERRE Dicellograptus
cf. gracilivamosus -Yin et My (=D. minor
Toghill), Diplograprus ojsuensis (Koren et Mi-
khavlova), D. charis Mu et Ni, Orthograptus

rigidus Lee, Rectograptus viriosus (Huang);
Climacogmptu: leptothecalis Mu et'Ge %, D
graczl:ramo:us B TR AEHE B 3 Fo
FHEE'E T Upper Hartfell I{ 25 Dicellog-
raptus complanatus 5 F1 D. anceps iff; D. of-
suensis ¥ T IRECEI S IA/R 4 Climacograptus
supernus T LW, Bl Parao-thograptus pacifi-
cus WH (Koren ez al., 1980); ZERE, I &b
Eh R RERR R LR LA, B
B ABHMTTIKEZBOH Diplograprus bohe-
micus HRM, D. charis F0 R. viriosus H I
FERMHILL D. bohemicus H (BB . BHE
528 1983 K, 1982); RBEAEAIEH
D. 50”16""6“5 WHRAXIHMERS (ERE,
1984), R. rigidus E%%Eﬂlﬁkﬂ%i;m%
T35 C. leptothecalis 45T X AIEH TN 5§ X
%%?ﬂ:\f%?ﬂﬁ@ﬁ?%E, FREVES FrIS 4
T4 Climacograptus leptothecalis-C. venustus
WHH AR (FER G, 1984), MR ERN EI*E
HERHASRMBRAME S RIS, AL
S R AR ARPOR FR TEE  B

B OFOf R

Wik E R Dicranograptidé.e Lapworth,
1873 | - .
XEHR Genus Dicellograptug: ;-
- Hopkinson, 1871

N ER chellograptus ornatus
- Elles et Wood
(E)ﬁ L B34 #EELD
1906 ‘Dxcellograptm complanatus var. ornatu.r, Elles and
Wood (pars), pp. 140,141, pl. 20, figs. 2a, b
(non 2¢), text-figs. 85a, b,
1954 Dicellograptus, complanatus ornatus, @E‘Z 165ﬁ,
R, E 1,2, | .
1947 Diccllograptus complanatus Lapv“lor‘th var! 'brng\_
tiis, Ruedeﬁzann, pp.- 377, 378, pl. 62, figs 16—
1963 Di;cllogmptm,amatm, Rass and Berry, pp- 103
104, pl.'6, figs. 8, 12, 13, 17, 19,
1970 ' Dicéllograptus ornatus, Toéhill, PP’
6, figs. 2—4, text-figs. 3a, b, .

14—16, pl
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1980 Dicellograptus ornatus ornatus, Koren ez al., pp.
121, 122, text-fig. 29e,

1982  Dicellograptus ornatus, Williams, pp. 35, 36, pl-
1, figs. 6—8, text-figs. 6a—h,

1984 Dicellograptus ornatusy ZRE&, EK 2, B85 13,

@ | Dicellograptus ornatus Elles et Wood
Zid S 104503

H3INRZEENRAR, EARAR AL
), Bif 30°—50°, PRI RIA A ST ETA
LA, WERMAREYR L7k, ER
HIRY TR A AR R R, K 2—
45mm, Ho—AMFRARERLE 4;EE 1), )&
RE /N WA Imm 25 o K 25—63mm, i
% 0.2—0.3mm, FERAYE T4 F 0.3—0.4
mm, H /5 NRE N, Som 4 5 0.6—0.7
mm, 10 mm 4% 0.7—0.8 mm, 20 mm 4%
Imm, Z 50mm AR KFEE 1.2mm, HFEE
REFERm, BERKlnm, WEK 2mm, 5
% 0.5mm, Ja] O ESHC4E00 0.2mm, BE EIE%H,
ST TR B THEEMA L, DMrNE; K
TELRKRZ ERNERSE, OXAER, GOR
ER ERFIRE RIS O, HARE KRS

1/2, 15145 25°—30° 34 %5 10mm KA 9—10 4
fa, REERERENE 79 T
FHBA ERINRZE ;WA Dicello-
graptus ornatus o
WE A% Diplograptidae Lapworth, 1873
WEF T ¥t Diplograptinae Lapworth, 1873
H%2 BB Genus Orthograptus
Lapworth, 1873
HHEEZETE Orthograptus rigidus Lee
(R 1, B 7; $EE 22,b)

1974 Orthograptus rigidus, TEE7, 746 THARK 29,10,y
11,

2mn

a B b .
~ .
{EE 2 Orthograprus rigidus Lee
a. BigS: 104510, b. AR I, B 7 NAREK,

2AMETRENREA, EAKYE, WH
EF AT 37mm, HBEE 1.3mm, [ LR
M, Smm 4 % 1.6 mm, 10mm 4 3 1.9
mm, 15mm 4% 2.1mm, 20mm 4t % 2.4mm,
25mm 4% 2.5mm, 30mm &b 3K & KB 2.6
mm, EFRBEBER, F K m M2 2.2
mm, HTHEEBRR, LLBE—-TREND
LS, BEK 2.2mm, O 0.7mm, §
BRI, D% EREM,— R EET#
M, ORERE, SRE 1/4, HERE R &=
1/2, (0% 80 B 3 g HEF - bA &0 10mm YA 10 4
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HERBARKERN 7D, B—HA(LHE
B 2a), LR 7Tom, AL 1.8mm, f§
EK 1.7mm, OEFE 0.3mm, BEHIAE %
HENORIBERBRIL, 5om BE 5.5—5 1
Mo Hsh{s &b,

FHEM R ILKFE;ERH Dicello-

grapius ornatus o

MELEF Climacograptinae Frech, 1897
MEEM Genus Climacograptus Hall,
- 1865
BR#MER Climacograptus

caudatus Lapworth

(FEE 3 a)

2906 Climacograptus caudatus, Elles and Wood, pp.

202, 203, pl. 27, figs. 7Ta—c,
1983 Climacograpeus caundatus, ¥k, 446,447 51, &

BZ 160, [ 13,

1A RERERR A

ERRAEE L RIFKE 24mm, BEHER
#l, Smm £ 1.8mm, 10mm £b3KE KEE 2
mm, LEEREHRRFERD. BWERYE,
KK 9.5mm, HTEAERFMNE, R ILE & W
RHRRNRED.HNAAKEETEMRED,
HYPLTHEELARESANEEY, REXHE
HF, 5B 10mm BE 1L MEED, KBEAM
KERNEAE 9

it EFMELEREMNRT Hardel 57
22 Dijcranograptus clingani 77 , JERE L F R
it E RA A EREANRYE (BERES,
1983), HAIMAFT ERU AR EERA
Climacograptus leprothecalis 77 , 5 Dicellogra-
prus cf.graciliramosus Yin et Mu, Climacogra-
ptus shilipaiensis Li, C. supernus Elles et Wo-
od, C. leprothecalis Mu et Ge FELIA,

FREMEG(LEH) Climacograptus cf.
miserabilis Elles et Wood

(IR T, B 9; 3BE 3b)

RESTTSS

S g - . T
et SR, Y S S N P NPT QU ey

\

w oM 3

a. Climacograptus caudatus Lapworth, ZidS-:
104520,
b. Climacograptus cf.miserabilis Elles et Wood,

Cf. 1906

Cf. 1970

Cf. 1982

Cf. 1984

Eig 5, 104514,

Climacograptus scalaris var. miserabilis, Elles
and Wood, p. 186, pl. 26 figs, 3a—h, text-
figs. 120a—c.

Climacograptus scalaris miserabilis, Toghill
p- 23, pl. 12, figs. 1—11. ’
Climacograptus miserabilis, Williams, p. 247,
figs. 10k—n.

Climacograptus mirnyensis, BriH, 38, 39 T, B
BR 2,B 12—14; §EE 31, b,
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Cf. 1984 Climacograptus miserubilis, ER&, 169, &
K6, B 4a

1 A SEEEIRR A, %Eﬁiﬁ 17mm, B
SETHATs HRIHE 0.65mm, [ LGN, 5
mm £ 5% 0.9mm, 10mm £+% L.1mm, ¢ 5 &
REZERB. BERNE/N,ATEMR, K lmm,
RER EESE, 5MEYT, BRTEEZMA,
AR, O, 2HEE, KK 1/5, X
AEREM. XA —HEREENEE O BERE
HEFU, 4658 10mm A 12 MEE, KEBEEK
BENA 10 o thiR iR A i 558 . thi (f H R Sbo

Eei  MpTRALS ZRRAMEL, EAK
WERA,MEERAEEAEL Imm, £
LHRBEES (L, B 5 C. mirnyensis Obut
et Soboleyskaya ¥8—%, BEZREHE X,
10mm A 12—14 MRS,

BN TRIUGEHE; ERA Dicello-

graptus ornatus i

R ER(FHH) Climacograptus

liangshanensis Li (sp. nov.)

(kg L @10, 115 AR 11, EG)

6 NNMRLFB S REHIFR A

AR 24—35mm B UL T R4T, B
HH B B —X B O 1.1—13mm, [
EREINE , Smm £ % 1.6—1.9mm, 10mm £b
9 1.8—2.2mm, 15mm 4% 1.9—2.5mm, 20
mm &hﬁ 1.8—2.7mm, 25mm £t % 2—2.7mm,
REMRTRGEE 2—2.2mm, FREREANE
WALE, & 1.5mm, DFE 0.3mm, D%
BUEABRERK 1— 1.7 mm, S4B ELR,
T A ERUERS, BRER
Y& B A E (K 0.7—0.8mm), P47 T#

BRI R T IRA A, D&M, Ok

L EHAY, SHE 1/8—1/6; H—0HULE
—HERERRE D, MERAZERRNN
E RER RS O, A — W&, 5 —0Es
L, R HES 143 10mm & 10—9 4

— M E]

Y8 REEREREN 98 1 Rk, 'ff#’.

H & 5bo ‘

24 ’xﬁﬁﬁE%EWid\?ﬂE@%ﬁFW@
B L,5 Climacograptus normalis Lapworth £
FHEEEGHREER/ N BAEEN 1.8—2
mm, i B AR FR I E AN HEFo

FRHERME TRUGHE; BB Dieclo:

graptus ornatus T Fl Climacograpeus lepistheca-
i #, '
REPMEE (%) Climacograptus
hanzhongensis Li (sp. nov.)
(Efg I, H2—5; &E 4a—d)
A7 MREBATRARA,

. a

H W4 Climacograptus hanzhongensis Li (sp. nov.)
a,c,d. TGS 104527,104523 104526, b. {REE 11,
B 5 (Holotype), ZTid9: 104525,

]

1
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CEARE D, RWET RETEIRA

K 11—15mm, B 0.6—0.7mm, [/ F#
S, Smm &% 0.9mum (EI% 1—1.1mm),
10mm 4 AT 1—1.2mm , 55K 58 S8 1
. BRI, KE TR 2.5—2.8mm, ME X
MERR B EEEE, K 0.6— 0.7mm, SE 7
Ty, B TR A , O4CERM, DRy
B, Rk 1/6—1/5, &K 1218
mm, O 83 9 0.2—0.25mm  fH45 I il 35 1/2,
RECHES, #EEK, BB mmNE
1213 Mo, A SRol RIERIT i, L
ERERRBBEEER,

BeE BREX, LFHREMELBE
AERBRIT PR AP R, EEAK
KANFKEEHFIBE L, T #5 Climacograp-
tus mirnyensis (Obut et Sobolevskaya) R,
(B39 Fehoh B 7E 1 b 2 5 R4 Bl FOBA R 48 o

FREBES TRUEW; BERPA Dicellog-
raptus ornatus W, FRIKKI; BHAH Ch-
macograptus leptothecalis 7 R Diplograptus bo-

hemicus i,

#iaimER Climacograptus
leptothecalis Mu et Ge
(Eg 1LE 7, 8; A 53, b)
1983 Climacograptus leptothecalis, ZZPl4r, 151 T, B K
3, B 16,
1984 Climacograpius leptorhecalis, 2R &, 176 W, BK
9, 11—14;3EE 8d,

4 AR,
& L&k K 5.4—16mm, 5% % 0.7—0.8
mm, [B] EEENTE, Smm 4% 0.9—1lmm, 10
mm %% 1.2—1.8mm, EERFLEERB. #
WBAEZERL, hR—-HRER, o0,
e =MRE (th) —d, A—IMRA (B
MR H, B 8) MigmE—EE (thi) —34, 5
o BAS N — WO R R, 1R R TRl R . AR BE
P 435 Tmm, IS HFEER B
K 0.8mm, AN, A, B — BB AR

B 5 Climacograpsus leptothecalis Mu et Ge
a, b. BigE: 104533, 104532,

1 — R X E T — B ORI D, R, B
B, S4hE 1/6—1/4, WERHHES, 1550 10
mm NF 12— AMRE, RERERKEANE 10
Ao HEMEERE, EREPRITH, MK
9|\O

be¥  REEAKAN, ERIMERTKE
EHFEE L, 5 C. supernus AR (B K.
"*""‘EEEKI:_IO Riva (1974) #1 W1111ams(l982)-
ELEE, C. supernus BIERKTLHHH B 2
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BRHEEPRHAE K. ERLURIH C
supernus K1 C. leptothecalis (JLE B 11, B 7)
maﬁEEUﬁ—ﬁﬁEo . .

FHEM LRLKRS BB Climo-

cograptus leptothecalis ¥y,

FHRMER Climacograptus hastatus
T. S. Hall

C(PRBR 11, PR9; $EAV6a, b)

1902  Climacograptus hastatus. T. S. Hall, pp. 54,55,
pl. 14; figs. 1,3,
1960 Climacograptus hastarus, Berry, p. 80, pl. 20,
fig. 11,
=
\ 1 P
- Tﬂ N
e i
L b
i
|

a

¥/ 6 Climacograptus hastatus T. §. Hall
3,b. —MRARERME;BIEZS: 104534,

1977 Climacograptus hastatus,ERR. %, 330 51, B 100,

& 19,
1984 C.limacograpzu: hastatus, Z=R 4, 172 10, EHIK 10,

A 15,

2AAR, Rz —ARYHEH. #EAMK
1 36mm, Bim M, B S —X HIE OERE 1
mm, 6] FEHME, Smm 4% 1.7mm, 10mm
4% 2.1mm, 15mm 45 2.2mm, 20mm 4k
RARE 2.5mm, [LEEREHRREE KT,
A 3 ML RRR, sk — A4 BRI, K
6mm, FHRAAE-NHEVER, EZIOL
fhfg, & 6mm, T EAARRERE , L6k I
FIFAEREEARE O, R 10mm RF 10 4
e, RERERENE 8 N THiEHRE

» #ﬁaﬁ 07—08mm,{$t{jﬁ:yi‘ 20mm u_to

FREBS LRI 4 Dicello-

graptus ornatus

EMERTE Petalolithinae Bulman,
1955, emend. Li, 1984
E&EZLRB Genus Rectograptus
Pribyl, 1949; emend. Li, 1982
FBUEEZELL Rectograptus
truncatus (Lapworth)
CEIIR 1L, 78 103 457 72)
1907 Diplograptus (Orthograptus) truncatus,
Wood, pp. 233, 234, pl. 29, figs.

figs. 154a, b.
1949 Rectograptus truncatus, Pribyl, p. 27, pl. 1, figs.

Elles and

3a—e, text-

6, 7.

1956 Rectograptus truncatus, Keller, pp. 71,
6. E

1960 Orthograptus truncatus, Thomas, pl. 10, fig. 140,

72, fig.

1963  Orrhograptus truncatus, Ross and Berry, pp. 148,
149, pl. 11, fig. 25,

1974 -Ort/zagraptu; truncarus, BRZ%,160 11, BIR 70,
17,

2ARA, Hh— 1, EAKK 24—
3lmm, RUESE 0.9mm, A EFFBHREMNE,S
mm 4% 1.9mm, 10mm 4% 3mm, HEGME
218, 1Smm SXFERERE 3.3mm, HEER
F—BRIEBE XA, 25mm £4E0 3mm, #
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a. Rectograptus truncatus (Lapworth); Zig €.
100536, b. Rectograptus uniformis (Mu et Lee);
Zig S, 104541, c,d. Rectograptus pauperatus
(Elles et Wood); Tif8: 104543, 104544,
RBBAT. MEARBNEER, £EAK
g, lHE K 2.2—2.4mm, I3PF 0.6—0.8
mm, B L R IMECHI Y, s, D&M A L B
TIMIE, AR E A BRI RRL A 1/2,
iy 2/3, B 35°, MEHEHES, #BiE 10
mm NE 12 TRE, KEWHEPERERNE 10—9
/]\o ' :
FHEA TRUGE; EXH Dicllo-

graptus ornatus o

B[REELTAB Rectograptus uniformis

(Mu et Lee)
CFENE 10, 133 46 7b)
1907 Diplograptus (Orthograpius) truncatus var. abbre-
vigtus, Elles and Wood, p. 235, pl. 29, fig. 6e

(non 6a~—c).

‘1977 Orthograptus uniformis, {EWN %, 338 I, B 102,

A 19,

2R, Hph— YR, ERER
METF L5, 8 17.5—19mm, K% 1.lmm,
L RE M, Smm 4% 1.9mm, 10mm 4b %
2.6mm, 15mm X BERKEE 2.8mm, FKIPMK
Fom —HA(ER LK 13) JZKXEEN 3.1—
3.2mm, WEEEE AR HRER JEE O
RAE--MRENEN, KEK1.86—2mm,
P39 0.5—0.7mm, &I, [FISMET, 1045 1
ERE 1/2—2/3, Hif 35°, A E 10mm 1§
HLARE,REARERERET 1194,
MR Y

FHES HEi—f,

HEZH(REM) Rectograptus sp. .
(IR 1L, B8 15)

! MEENRA, EAKK 14mm, B
ETEAT. B etiE, % 1 lmm, [A] FEEINE,
5Smm % 1.3mm, 10mm 45 1.6mm, 1lmm
WIRFATE 1.7mm, REE R4/ HIE G
BRAEER, K 1.8mm, D5 0.25mm, %
H, A, B RA ML 1 B M B I 2
1/2, iy BB X HES, 10mm N7 10.5 4>, il
BOMUH: SR 11.5mm,

e Ui ASEE . e (1983)
HRE) Orthograprus sp. +3HHEK, FIHE 4 H
FroEER KA —BETE L, 585 (1982)
HERHY Orthograprus sp. 2 WRHR AISHE
A HI AR B

RS LRUSRY; BEBA Diple

graptus bohemicus Ty,

# 5 X K
EX@, 1974 BER. BAKAFH.733-761H, =Mk
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GRAPTOLITES FROM NANCHENG FORMATION AT LIANG.)HAN,'
HANZHONG OF SHAANXI

‘Li Jijin

V(Nanjing Tussiinre of G:‘olvagy and Palaconiology, Academia Sirica)

+  Cheng Han-jun
-
(Xi'an College of Geology)

Summary

For a long period of time, there have been
greater controversies over the age of the Nancheng
Formation. Some people hold it to be of the Laie

Ordovician age, but most people consider it as

belonging to the Early Silurian. During the re-
cent years, with the attribution of the Dalmaniti-
7¢-bearing Kuadyinéhiao Bed in the Yangtze Re-
gion to the Upper Ordovician, whether the Nan-
cheng Formation at Liangshan, Hanzhong belongs
to the Early Silurian or to the Late Ordovician
has become a problem drawing the attention of
numerous

stratigraphical and  palaeontological

workers. In order to solve this problem, the wri-
ters made an investigatipn into Liangshan, Han-
zhong in the summer of 1985, measuring the séc-
tion of the Nancheng Formation, with the collec-
tion of fossils in greater detail. ‘

Based on the characters of graptolite assem-
plages, the Nancheng Formation is divided into 3
graptolite zolnes, narﬁely 1. Dicellograpius ornatns
Zone, 2. Climacograprus leptothecalis Zone and 3.
Diplograprus bo/n’mu‘m Zone which can be cor-

related with those both at home and abroad. All
these correlatlons are %hown in a table in the Chi-
nese text.

The graptolites from the Nancheng Forma-
tion are mainly characterized by the biserial ax-
onophorous graptoloids, among which the Clima-
cograptus and Recrograptus are particularly pre-
dominant, with only a few representatives of ax-
onolipous graptoloids, such as Dfaellagmptu.r and
Pleurograpins; while reticular graptolites are still
gare, with only Arachniograprus observable. The

graptolite assemblages of the Naxicileng Forma-
tion are so monotonous that they contrast sharply
with those of the Wufeng Formation which are
particularly rich and varied. Both the Nancheng
Formation and the Wufeng Forination are the
contemporaneous deposits of the Wufengian in the
Yangtze Sea Basin. But why there exist great dif-
ferences in the features of the graptolites from
these two formations? This is mainly determined
by the internal facters of the organisms themselves
(such as their texture, evolution, inheritance, etc.);
at the same time, the external environments also
exert influences in different degrees on the inter-
nal factors of the crganisms. During the deposi-
tional period of the Nancheng Formation, the Li-
angshan area of Hanzhong bordered on the mar-
gin of the Old Land in palaeogeographical posi-
tion, and the sea water there was ‘relatively tur-
bulent and unsuitable for the life of those grap-
tolites with fragile structures; only those with so-
lid structure could surviire under such conditions.
All these are vefy similar to the depositional en-
vironment and the graptolitic characteristics of
the Xinling k()lmatnon or Yuqlan Fermation in
the Jiangnan Region.

The biotas of the Nancheng Formatlon mainly
inéludmg graptohtes, trilobites, brachiopods, na-
utiloids, bivalves and ostracods are the contem-
poraneous‘Products closely related to those of the
Late Ordovician both at home and abroad, and
The
geographical and geological distributions of these
graptolites can be related as follows:

thercfore ‘can be correlated with each other,
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The most significant graptolites from the
Nancheng Formation include such species as Ple-
arograptus sp., Dicellograprus ornatus  Elles et
Wood, Climacograpius supernus Elles et Wood,
C. hastarus 'T. S. Hall, Rectograpius
(Lap)y R. abbreviatus (E. et W.), R. pauperatus,

all representing cosmopolitan species. Among these

truncatus

graptolites, Pleurograprus sp. is extensively distri-
buted in the Pleurograptus linearis Zone from the
early stage of the Late Ordovician in Asia, Euro-
pe, Oceania and North America; moreover, this
genus might have extended upward into the Dicel-
lograptus szechuanensis Zone of the Wufengian
in China. Dicellograpius ornaws and Climaco-

graptus supernus are the graptolites most chara-
cteristic of the Late Ordovician inside and out-

side China.
from the Dicellograpius anceps Zone of the Up-

These two species were first found

per Hartfell Shale in Britain; later, they have been
successively found to appear in the upper Bolin-
dian Dicellograptus ofnatus-Clireacograptus latus
Zone in Australia, the Dicellograpius complanatus
Zone of the Phi Kappa Formation in USA, and
the Climacograpius supernus Zone of the Chokpar
Horizon in USSR. ' In America, D. ornatus has
becn regarded by Churkin, Carter and Eberlein
(1971) as the zonal fossil representing the hfghest
position of the Upper Ordovician in southeastern
Alaska, USA.; in Canada, 1t is also regarded as
the zonal fossil for the lower Ashgillian (Lenz
and McCracken, 1982); while in Australia, it is
regarded as one of the zonal fossils for the C. or-
natus-C. latas Zone at the upper part of the Bo-
lindian. In USSR, C. .fubernu: has been regarded

by Keller (1956) as the zonal fossil for the Chok-

par Horizon of the Upper Ordovician; whereas
in China, both D. ornaius and C. supernus are the
most frequent graptolites from the Upper Ordo-
vician Wufeng Formation and its equivalent ho-
rizons. C. hastatus represents an important ele-
ment from the Upper Ordovician in Australia,
North America and China.

it first appearance in the Dicranograpius clingani

R. truncatus’ makes

Zone of the Lower Hartfell Shale and extends up-
ward into the Dicellograpius anceps Zone of the

Upper Harufell Shale in Britain; however, this

graptolite is the zonal fossil for the Recrograpius
truncatus Zone of the Dulankarin  Horizon in
USSR. R. abbreviatus was first found from the

D. complanaws and D. anceps Zones of the Up-

pér Hartfell Shale in Britain; later, it has been
successively found to appear in the D. cf. com-
planatus Zone (now known as Dicellograptus or-
natus-Climacograptus latus Zone) of the Upper
Bolindian in Australia, the D. complanatus Zone

* of Richmond in USA., the upper part of the En-

glish Head Bed in Canada ,and also the C. swper-
nus Zone of the Chokpar Horizon in USSR; this

" gtaptolite also has an extensive distribution in the

Wufeng Formation and its equivalent horizons in
China, usually being regarded as an index fossil
for determining the Wufengian of the Late Ordo-
vician. In Britéin, R. pauperartus first appears in
the Climacograptus wilsoni Zone of the Lower
Hartfell Shale and persists into the Pleurograptus
{inearis Zone of the same shale; in Sweden, it re-
presents an important element in the Pleurograprus
linearis Zone of the Vasagaard Stage; while in
China, this species makes its first appearance in
the Dicellograptus johnstrupi Zone in the Jian-
tsaokou Formation in Guizhou and the Climaco-
graprus papilio Zone in the Xiehao Formation of
the Upper Ordovician in Gansu, and continuously
persists into the C. leptothecalis-C. venustus Zone
{which is corresponding to the Tangyagrapius
typicus Zone of the Wufeng Formation in the
Yangtze Region). ‘

In addition, there are still some other impor-
tant graptolites in the Nancheng Formation, such
Toghilly
i opsuensis, D. concinnus, D. charis, O. rigidus,

as D. of. graciliramosus (=D. minor

R. wviriosus, C. shilipaiensis, C. leptothecalis, eic.
graciliramosus re-
Wufeng

Formation in the Yangtze Region and also has

Among these graptolites, D.
presents a frequent element from the

been found from the D. complanatus and D. an-
ceps Zones of the Upper Hartfell Shale in . Bri-
taiu. D. ojsuensis was first found from the C.
supernus Zone of the Chokpar Horizon in USSR
(Koren ez al., 1980); in China, this species has
been successively discovered from the D. bokemicus

Zone of the Upper Ordovician Xainza Formatiomn
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in Xainza, Xizang, the Wufeng Formation of Jin-
gxian, Anhui and the Yankou Formation of Zhe-
yang. D. concinnus was found from the D. bo-
hemicus . Zone of the Wufeng Formation in Jing-
xian of Anhui. D. charis and R. viriosus
first found from the D. bohemicus Zone of the

were

Xainza Formation in Xizang (Mu En-zhi and
Ni Yu-nan, 1983; Huang, 1982); later, they have
teen discovered from the D. bohemicus Zone of
the Wufeng Formation in Jingxian of Anhui;
while D. charis also-has been
Lin’an, Zhejiang, occurring in the D. bokemicus

reported  from
Zone of the upper Ordovician Yankou Formation
(Ge Mei-yu, 1984). O. rigidus represents a frequ-
ent element of the Wufeng Formation in the
Yangtze Region. C. skidipaiensis was found from
the D. szechuanensis Zone of the Xinling Forma-
don in Jixi, Anhui (Li Ji-jin, 1984). As an im-
portant element from the Wufeng Formation of
the Yangtze Region and the Xinling and Yuqian
Formations of the Jiangnan Region, C. leprothe-
celis is regarded as :he zonal fossils for the C. lep-
tothecalis-C. venustus Zone of the Xinling and
Yuqian Formations (Li Ji-jin, 1984). According
to analysis on geological and geographical distri-
butions of the graptolite assemblages from rhe
Nancheng Formation, it can be clearly seen that
the age of the Nancheng Formation undoubtedly

belongs to the Late Ordovician.

Description of new species

Climacograptus liangshanensis Li (sp.
nov.)

(P11, figs. 10, 11; P1. 11, fig. 6)

Material: Five specimens preserved as films.

Description: Rhabdosome 24—35 mm in len-
gth, with nearly parallel sides; proximal end bl-
unt-circular in shape, 1.1—1.3mm in width at
the first thecal pair, widening gradually to 1.6——
l9mm at Smm, to 1.8—2.2mm at 15mm, and
10 a maximum width of 2.2—2.7 mm at 20 mm
until the distal end. Sicula seen only in one spe-
cimen (Pl 11, fig. 6), 1.5 mm long and 0.3 mm
wide at its aperture, with apertural margins con-
€ave, and virgella clear, 1.0—1.7 mm long. The-

cae of climacograptid type, alternate in arrange-
ment, numbering 9—-10 proximally and 8—9 dor-
sally in 10 mm, often with the thecal apertures
only seen on the two sides of the rhabdosome, due
to oblique orientation of the rhabdosome in pre—
Vir-
gula "slightly. robust, extending beyond the distak

servation; thecal apertures oblate in shape.

extremity.

Comparison: In the size of the rhabdosome-
and the density of .the thecal arrangement in the
same length, the new species is similar to C. nor-
malis Lapworth, but differs from the latter in the
greater width of the rhabdosome and the alternaic
arrangement of the thecae throughout the rhab-
dosome.

Locality and Horizon: Dicellograpius- ornatus-
Zone of Nancheng Formation, Hougou, Xialiang--

shan.

Climacograptus hanzhongensis Li (sp..
nov.)
(PL 11, figs. 2—S5; Text-figs. 4a-d)

Material: Six specimens preserved as films.

Description: Rhabdosome small, with nearly-
paralle] sides, 11—15mm in length in the com-
pletely preserved specimens, 0.6—0.7 mm at the
proximal end, widening slightly to 0.9 mm. (ra-
rely 1—1.1 mm) at 5mm, to a maximum width
of L.0—1.2mm at 10 mm, but diminishing sligh:-
ly towards the distal end. Virgella thin, 2.5—2.8
mm long. Thecae of climacograptid type, alter-
nate in arrangement, numbering 12—13 in 10 mm.
Supragenicular wall straight, 0.6—0.7 mm in leng-
th, paralle]l to the rhabdosomal axijs; ihfrageni—
cular wall concave. Apertural margins even or
concave; cxcavation semicircular in shape, occu-
pying 1/6—1/5 the total width of the rhabdosome.
Thecae 1.2——1.8mm in length and 0.2—0.5 mm-
in width in their apertures, overlapping half the-
thecal length. Virgula undulate, particularly in-
proximal portion of the rhabdosome, extending:
bcyond the distal extremily.

Comparison: At the first glance, the new-
species seems belonging to the genus Pseudoclina-
cograpius, but its undulate median line is formed
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by:the virgula. In the size of the rhabdosome and "

the density of the thecal arrangement in the same
length, the new species resembles C. mirnyensis
{Obut et Sobolevskaya), but differs in the undu-
fate’ virgula and the long virgella.

| BTHERAREES BN FE M R £ U TR

B!
1. Dictyonema sp.
%6, FRUIKFE; FEA Climacograptus lepto-
. theealis %, RBS: LS 33 HTS. 104500,
2. Pleurograptus sp. }
X3, TRIWGH B HHE Dicellograptus ornatus ¥,
RBS: LS 18; FHiLS: 104501,

3,4. Dicellograpsus ornatus Elles et Wood
X3. ERIKKYr; A Dicellograptus ornains
#, FMEB: ZH-12, LS 2; BigS: 104502,
104503,

5. Diplograptus charis Mu et Ni
' X3, hBEFkIt; EESE Diplograptus bokemicus
o KRB S: ZH 11-2; EigS: 104506,

6. Diplograptus concinnus Li
X3, bRkFHE BG4 Diplograptus bohemicus
#o RE|S: ZH(21)-2-23; FigS: 104507,

7. Orthograptus rigidus Lee
X3 ERUkFY:; BHHBE Dicellograptus ornatus
o REE: ZH 12-2; EigH: 104509,

‘8. ' Climacograptus normalis Lapworth
%3, FRILER; BEHH Climacograpus leptothe-
calis %, RBB: LS 19 Figg: 104511,

9, Climacograptus cf. miserabilis Elles et Wood
*6o FRUEH HEME A Dicellograptus ornasus %,
RES: LS 18; Hig5: 104514,

40,11, Climuacograptus liangskanensisiLi (sp. nov.)

X3, 10. Holotype, 11. Paratypes TGN
FRRA Climacograpeus leprorhecalis 3, RBE:
LS 19; Bid 5. 104515,104516,

12. Rectograptus abbreviatus (Elles et Wood)

X3, TRUBHBEHA Dicellograptus ornatus
KBS LS 18; FigS: 104537,

B K& o

1. Climacograptus pseandonormalss Li

Locality and Horizon: Climacograprus lepro-
thecalis Zone of Nancheng Formation, Zhujiapo,
Shangliangshan: Dicellograpius ornatis Zone of !
the same formation, Hougou, Xialiangshan.

" B

X6, LB KW G A Diplograptus bohemicas
#Ho KBS ZH(21)-2-19; ZFid5: 104512,

2—5. Climacograptus hunzhongensis Li (sp. nov.)
2.%X10, 4,5. X6, 2,4. Paratype, 5. Holotype
TE&UER; A Dicellograptus ornatus Hr, 3
BE. LS 18;3ig B, 104522,104524,104525,
3.X6, FRUkHY A Diplograptus bohemi-
cus Hfo RBS: LS5;BiZS: 104523,

6.  Climacograptus liangshanensis Li (sp. nov.)

X 3,Paratype, TE\IJGAS BFHH Climacograptus
leptothecalis %, PHS: LS19; B2 104517,

7,8. Climacograptus leptothecalis Mu et Ge
7.%X15, 8.X6, FBIIkHEY; mEHHE Climacogra-
ptus leptothecalic #, RHES: LS3; Bid=:
104530,104531,

9. Climacograptus hastatus T. S. Hall
X3, FZEIskF Y P Dicellograptus ornatus
#o RBS: LS2; BIZE: 104334,

10.  Rectograptus truncatus (Lapworth)

X3, FTRIUEH EEEA Dicellograprus ornatus #,
FS: LSI8; FHig5: 104535,

11,12.' Rectograptus abbreviatus (Elles et Wood)
I1.X3,12. X8, BN Bo S#B5: LSI&;EE
2. 104538,104539,

13.  Rectograptus uniformis (Mu et Lee)

X6, FHEMF L, RBS: LSIS EIDS: 104542

14.  Rectograptus viriosus (Huang)

X3, hEWRY ;B H A Diplograpius bokemicns
#o RBS: LS6; FidS: 104545,

15.  Rectograptus sp.

X3, FHEMR L, RES: ZH(21)-2-8;
104547,

16.  Arachusograptus sp.

X6, EEUISFIEIFEEA Dicellograpius ornatus
o FMBE: LS2; TidF: 104548,

&igs:
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