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FHRBESEAMB EOMTHRESMEHEE — REHHER . EFM2HESE
WX A SRR AR R TR HEMEE T 1977,1981 4K B B Sk . B FIRIE F /Mg
—H BOR B 7B AR R A AR A R L it R A PR B DT SR AR . R Bk Bl 3 A AR
| 1 BH g 0 L) B 3 A0 B RS AT AR 7 B P BB oAk S AR B O/ DI A AR AR 7 B F IR
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2.1 MRESthRATRIE TrE

B RIEBRIE B (1980, H LTI T | Tongthio

Yt 52, 52a: Dictyonema sp., Medusae- lt{.}f.f.f]y}‘m‘m l Y ‘):{;(m:?,u
graptus hispidus Lin, M. floralis Lin, Cli- [ ’Iffoﬂfuj%u . /XEE IEAi[lg)idian
macograptus pseudoparvus He, Glyptograptus Yaoxian
vespertinus Ruedemann, G. daviest Williams, 3
Orthograptus longithecalis Mu et Zhang, O. i) ///m> oF’fp_?rZ]g
truncatus pauperatus Elles et Wood, O. cal- 4 Cuoeshan Shi%u
caratus basilicus Lapworth, O. calcaratus a’”’e
gracillimus subsp. nov. » O. calcaratus vulga- 3 . 2H
tus Lapworth, O. nodulus sp.nov. , 7 X.\“ng\fyang

Yt 50—52;: Dictyonema ellipsoporiforme L
Lin, D.sp.. Glyptograptus vespertinus Ruede- ®
mann, Orthograptus longithecalis Mu et %?‘;T
Zhang, O. calcaratus basilicus Lapworth, O. —

A1 WREHMEHEEBRETH

calcaratus vulgatus Lapworth, O. calcaratus
e S o 40 ) T TR 2 7 2 7 b 4 A [

graczllzmus SUbSp' nov. . Index map of the south borders of the Ordos Platform

Yt 50: Dictyonema ellipsoporiforme Lin, (Central Shaanxi) showing the localities of the Middle

Ordovician sections and the diplograptid graptolites
— % H., A fb G 7 #b (Localities of sections and

fossils)

Orthograptus longithecalis Mu et Zhang, O.
truncatus pauperatushElles et Wood,

Yt 49: Orthograptus longithecalis Mu et
Zhang, Glyptograptus vespertinus Ruedemann, Climacograptus pseudoparvus He,

Yt 44; Callograptus sp. s Medusaegraptus hispidus Lin,

Yt 34—35: Acanthograptus mui Lin, Medusaegraptus hispidus Lin, M. sp., Callo-
graptus sp. , Glyptograptus vespertinus Ruedemann, G. daviesi Williams, Orthograptus
longithecalis Mu et Zhang. O. truncatus pauperatus Elles et Wood, O. calcaratus acantho-
cladus subsp. nov. , O. calcaratus basilicus Lapworth, O. calcaratus vulgatus Lapworth,

O. nodulus sp.nov. ,
2.2 MREWHIGRED
KREHERETEER:
63-18-F-260: Glyptograptus vespertinus Ruedemann, Orthograptus sp. .
2 Ba-B g || BE i
KEHBERETESER:
64-8k- 1 -30: Glyptograptus vespertinus Ruedemann, Orthograptus sp. (O. cf. lon-

2.3

githecalis Mu et Zhang). .
2.4 BYERE
ROMEESRIEFEER:
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FD-3: Glyptograptus vespertinus Ruedemann,
FD-4: Glyptograptus vespertinus Ruedemann,
iR 4 B H B APE A Orthograptus longithecalis i .

2.5 BTESRL/MERIE

B —KE NG ERKE ERKEHERE BENEAREaM=tRLa(HELE
[DRRE:
FX-11: Climacograptus bicornis Hall, C. bicornis tridentatus Lapworth, Pseudocli-
macograptus scharenbergi (Lapworth), P. sp. .
FX-2: Climacograptus bicornis Hall, C. spp. , Glyptograptus sp. ,
B/ NS R BB A Y B PR 5 iR A LY Climacograptus bicornis T o
Z LR, ZXPEREEFEEGRMUE LT T ABESHYEEIRA Orthograptus
longithecalis 5 F & F/NE TR 2H Climacograptus bicornis H
2.5.1 EY/NBH K FIRA Climacograptus bicornis H 8 & Climacograptus bicornis
Hall, C. bicornis tridentatus (Lapworth), C. spp., Pseudoclimacograptus scharenbergi
(Lapworth), P.sp. #l Glytograptus sp. &, Climacograptus bicornis Hall H 7t 4 Hall Fii
R, i /5 % Ruedemann (1908,1947) 1 Riva (1974) Zfr i 35, B A dt &+ B 4 Norman-
skill TUE K H AR X A0 X4 3t 2 P H W2 F, KBS PR H Nemagraptus gracills &
Diplograptus multidens %, 7= [E (Elles and Wood, 1906) Il F L Glenklin 71 & £ A
Hartfell 71 2 8 F %, B Nemagraptus gracilis # £ Climacograptus wilsoni . Cli-
macograptus bicornis tridentatus F C. bicornis 3t = H M T B & T C. bicornis #) )2 il .
Pseudoclimacograptus scharenbergi BJHEHBEK , HFEZEH TRBSAH Arenig IEEF
WL Hartfell AR T A R FHREEE, FSMAMHEALE. ERETEILREK C.
bicornis @B T rp SV IHAM I TIREH Nemagraptus gracilis 1 58 & #I B L
(FhE 45,1933 BRI ,1984) , B X 7R DL IRGE , A BBE G0 W R HE 4> F R A X 2B
I Y B R 4R R B E CRW AR B & #h 5D C. bicornis KB LTV 4H Nemagraptus gra-
cilis By LR R, B H (HHIEE, 198O B RS L . THEANLF : THHA Syndyo-
graptus W, LEA C. bicornis T NEF/Pidth X ERBAFLEE S C. bicornis WHEH
B, HEHR VA Y , B FHBEIE C. bicornis tridentatus B AL HE X RF T b C. bicornis
W HEEAL.
2.5.2 wEE Mt Ak ?XFHﬂ%ﬂ'ﬂwﬁ@iﬁfﬂE#V%#iﬂﬂtﬂﬂk%*ﬁl"@ﬁu%ﬁ
BL4rF 452 8 LA Orthograptus, Glyptograptus HRKZ B W Climacograptus % ., S FE BT FE
i HE R R KEMEE G BT, 83 Dictyonema, Callograptus, Dendrograp-
tus, Medusaegraptus f Acanthograptus %J& . X MEEABPH Medusaegraptus £H
B % SCIRGE (PRI, 1984) , B R R FoR B T i (ARS8, 1994) , EN TR E4 Ay B IR AR
WREG . AURSHEFHELZ, ELENREFRROKE. ENEARENEEHME
AERER EHERREL D RHELRERA EAPERENRIEE AR ATHIEZN . W
FIRVENTERMERFLEN.E LTI E NS T, 18 Nemagraptus, Dicellograptus
0 Dicranograptus LB ENHI XL K.
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Orthograptus longithecalis Mu et Zhang & W, 4R 3% L 7= ¥ o B tH B $A R R VW 4R Cli-
macograptus geniculatus H (BEZ ,1963; BB 2 %,1984), ARHHEESF. KHER
E?ISIZQTEBEJ“ ’ﬁﬁﬂ:ﬁg ,ﬂﬁJﬁfﬁﬂﬁ ,FHWJ’E%‘H:Ee Orlhograptus truncatus pauperatus
Elles et Wood (1907) ZEHE #H T Climacograptus wilsoni-Dicranograptus clingani-Pleu-
rograptus linealis * , EX XK 5 L AT EZE R 4L/, B HF KEW Orthograptus calcaratus
—RWEHE, I O. calcaratus W) JLA W Fb basilicus, vulgatus, acanthocladus 1 gracil-
limus &, LR EHM Y X RERF L. O. calcaratus basilicus Lapworth FEZEH 1 O.
truncatus pauparatus 3£ 0. calcaratus vulgatus W' WF Dicranograptus clingani # . ¥&
A HBIEHRE S G . H Orthograptus nodulus sp. nov. , B R F i, B & € (1963)
B 5% 7R BR 78 v B W9 5 Sl 3 20 Nemagraptus gracilis ¥ T 8RE) Orthograptus disjunctus Geh
AR, W RS EFEATEN,. ARG FREBRNTFE . Glyprograptus vespertinus
Ruedemann J3dt % & B g i1 85 B Canajoharie T1 & 1 ff & B9 2 A (Ruedemann, 1908,
14D ERREZH M AR E BN YA IR G. vespertinus 2, Glyptograptus daviesi
£ Williams (1981) B 3% 3R #9 7 #, %) W F B 757 48 22 Moffat # X, % W F Dicranograptus
clingani # . BAVWARFBERENRE, LEMTEIRE Y. &F —F Climacograptus
pseudoparvus He (I Tzaj,1974) R BETTHTE BB H Diplograptus multidens HHI5F
BEXRXMERIRFRL EERBEN LEF RS TF. LR, ERARZAHNE
B BE B AN B4 F 10 Orthograptus calcaratus basilicus Fl O. truncatus pauperatus B J5
[ YELEFE Pleurograptus linealis %, (B KB HER BB E R MU ABL Dicranograptus
clingani ¥, B EEG A MZ S A0F  Hb 83 A9 iAo 7 220G T R A (i L
B, SERT MR RAN R RRE—EEEESR. 1964 EEEEEEFMARFE=EEX
BA7E 48 L Bk il A ) T AR R B AR Z A RA R AN HERBE P R B; Xe,
1975 4E 75 36 SBT3 B A B 76 0 T R 28 BA DA 59 T 30 o o B Bt R A ULAR B ER e S Fg it
fIFEY . 1981 EEEECBR T E i, LR R — PR EM S A L
& B [ Diplograptus fastigatus (Davies), Orthograptus socialis (Lapworth), O. sp. ,
Climacograptus sp. %, S FR ZMEGH S ARATE LB LRER. MMETAHE
5. RS EAEMEEAXERBEEESRLE EREFHIRAME R, MEL L1985
EVRBERARTHBIA 3 WE G, Bl Orthograptus truncatus var. pauperatus Elles et
Wood, O. truncatus socialis Lapworth # O. cf. pristis Hisinger et Linn. (Fi% A Meso-
graptus cf. Diplograptus pristis Hisingerr , 7% Davies, 1929, p. 3, Fig. 2) yFHLAL 3 R
B OHRAE R R AII A E RS BT R M AR AR AR IE BRI 2 I B R E L BT
# R i% KB —Fh ¥ K Orthograptus truncatus pauperatus Elles et Wood, Fjg —HME XA
O. longithecalis Mu et Zhang, BT LA NEBN B BEIFIERS T, 2 &1 1B 5 1984 FH WA
(BREZIT LS, 1984) , ¥B B Jo L AR # X &Y Bk F3 3k 28 A B R R 2 o B W i M S8 BB . Or-
thograptus longithecalis 5 0] 5 18 1% 1L 7R BT K 18 H Climacograptus geniculatus HEER
X Dicellograptus angustus-Climacograptus spiniferus # 3T, EIMTREHLY FRE SR
V8 4% Dicranograptus clingani # 13 E Trenton B #f Canajoharie T & B Climacograptus
spiniferus .
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3 REHRA

1IE ¥4 B Graptoloidea Lapworth, 1875
E 51 B Axonophora Frech, 1897
W& G F Family Diplograptidae Lapworth, 1873
Bt £ 5B Genus Glyptograptus Lapworth, 1873

R E RS Glyptograptus vespertinus Ruedemann
(T H1—8)
1908 Diplograptus foliaceus mut. vespertinus Ruedemann,pp. 352—354,pl. 25, Tigs. 4,5, 18.
1947 Diplograptus (Glyptograptus) vespertinus, Ruedemann, p. 410,pl. 69,figs. 62—68.

104 Eina  MRRRETFRASBKEHEZKET,

EARREKELZY N 20mm £, RKKE X 40mm, §53m (B 58— X A O 3O 5%
5 0.8—1. 0mm, [ K EERHEE , BEMR Smm 4% 1. 5—1. 7mm;10mm &b 2. 0—2. 2mm,
1.5mm &b 2. 4—2. 5Smm, BT — H HELE F 2R H KT, BMMUEFATIR.

REER A . BB RE TR, O3S, FSS— M RE (ThD BRI RS A A G 3
ERR,

RENREARX B EEBEE SRR, UEMEARX, MEREAXAE. B
LA MM EEER D ANEKM 1/3BEEXMMIRE, OEKF, AL ORXKEH
ERETEHN 1/4,10mm HE 11—13 MEE .

iTit Fﬁ#ﬁi&é@ﬁﬂi‘ﬁﬁfﬂ Ruedemann (1908,1947) Ffi# A ) dt 38 Canajoharie T1 &
F Diplograptus (Glyptograptus) vespertinus MiRIf A A —5, H—EZHETF Thi O
i), 72 2 AR A B 8 3 o5 B8 % 5 B8 #ll (Ruedemann, 1947,pl. 69,fig. 66), &1 Ruedemann
BIRERARFL AFELTTHERGREAEBYIES. UNEE BRETE, 19808 E
L P A LR X Fr S T ARAR B, HEAFE B SR AR, AR SO HAB KA1
1‘/1‘121:U3)\ Glyptograptus vespertinus

P EAL  BETEWEE L ORI R e B gk L R B BIRSE T RBE S S 3%
#H Orthograptus longithecalis 5 ,

Wi e & O Glyptograptus daviesi Williams
(BT LB 1—3)
1982 Glvptograptus daviesi Williams, pp. 251,252,figs. 14b—d.

HFHEAHET 3 MTENRAE. .

BHEAK 12—16mm, 858 (Thi OF)FE 0. 7—0. 9mm, [ RFR 2B 5 EBHBEA KR
% Smm MR ERKEE 1. 6—2.omm, AFH—FE —-ERFINEGEHRT. £
46 56 B, H — A TR A9 B BRI B UL AT

REERAH AU — B ERBRER KX 0. 5mm,

HENBEAR AL TEHS, BER2S"HBEM, 0% R . WIEEEEREEN 1/5,
10mm HL4H 13—15 THE .
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it MEERSTEMRENERE, FrfR R EHN Williams (1982) Brifi R #9368
/Rt (North Wales)#) Glyptograptus daviesi BI¥ AT A (Fig. 14-c)tHMI &, ZHITE T R AT
MR A R ERTFREEMRA IR 0. 9—1. 4mm),

JLEERT, B (T, 1984) & 7E Bk 1 % B R 2 & 6 & — T Glyprograptus lor-
rainensis (Ruedemann,1947), XE L BB XM T I3 Lorraine AP, Ruedemann ff
R, B4 H Climacograptus lorrainensis, XFM/NIHMELH RV R . EaHBKE—K
% 7—9mm, £ ¥ 13. 5mm, % 1. Omm, K& A EEQHEE X, Iomm WA 12—14 1
H. BH NFTELH K IE AR A4 B 1R (Ruedemann, 1947, pl. 72, fig. 27) &, R M E & E
Glyptograptus R HE . 1986 £ Riva ERAB XM ERGHARELGR . XKEHFREERE
REZEEARIORELLEANEGRER . KN ERINEEEREFEEN S G. lor
rainensis 2R B K, M G. daviesi Williams, 8O HITIAN G —F.

RS BETERE S sA, BALR L.

&5 M Genus Climacograptus Hall, 1865

WH B G Climacograptus bicornis (Hall)
(ERR 1, B 10,10 E| T B O

1865 Climacograptus bicornis (Hall), pp.111,112,pl. A ,figs. 13—17.
1906 Climacograptus bicornis, Elles and Wood, pp. 193—195,pl. 26.figs. 8a,c,e,f(8b,d?).
1908 Climacograptus bicornis, Ruedemann, pp. 80—85,pl. A, text-figs. 12—17, s pp. 433— 437, texg-fig. 404 (non 405).
1983 Climacograptus bicornis, Sun,p. 17,pl. 3, figs. 2a—g. '
1947 Climacograptus bicornis, Bulman, pp. 59—62,pl. 8,figs. 9,10;pl. 9,figs, 10—13; texg-figs. 30—32.
1960 Climacograptus bicornis, Berry, p. 79.pl. 16,figs. 10,11;pl. 19, fig. 4.
1974 Climacograptus bicornis, Riva, pp. 6—11,pl. 1,figs. 1—3,5—7 text-figs. la—b.
1976 Climacograptus bicornis, Tzaj, p. 32,pl. 4,figs. 1—3.
1980 Climacograptus bicornis, 8.2 % ,316 W,EM 77,8 27,

A6 MU LHEERE, RETRASKEKE R,

ZERAK,ZBHBE 60mm, FEHIHK MEFE R EH O, FERH0.7—0.8
mm, B 5% 10mm L FEE 1. 2—1. 5mm, EXRFBFIX 2. 5—3. Omm, FHM 2 7R,

BaE KB, K 1. 1mm, JBERI4E . 291 0. 38mm.

MESMEARN . BLEEGE LEFS520PHLETITR. 0% F, ORE . 246K
KRB 2XEAR EEEAERHR KRR ERER. RABAENTEN 1/4—1/2. B
BASAR . EARER - REOFENRAFINLET HNREESAHKY 1/3EF,
ERREI smm WAE 5—7 MRE, FKRIH 4—5 H10mm K 8—9 MHKRE.

Wit ASCHRWIEAR, HE AR EM Hall (1865), Ruedemann (1908,1947), Sun
(1933), Riva(1974) fr4R 38 By Climacograptus bicornis &R M ERAAFF , BRIMIFENER
RE R K, TTRE N BAIAR A, 1982 BB 2 LB MBETEMR & C. bicornis iR E, £ A
EBCAME/N, BRKTEER 2. Omm, HALIFEF L, il BB KRB BABITE.

B BRVEET/NG, P RS TIRA Climacograptus bicornis 1 .
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WL A =15 Climacograptus bicornis tridentatus Lapworth
(R LB ERL,E7EE 2
1906 Climacograptus bicornis tridentatus Lapworth, Elles and Wood, pp. 195,196,pl. 26,figs,9a—c.
1947 Climacograptus bicornis Hall var. tridentatus, Ruedemann,p. 426,pl. 72,figs. 5,6.

ARMEERENFREARENIHRXE . RETFRLEERKAHITEF.

ZEEISE RN EAT, K 43mm, B HHE X RE DR, KR 0. 9mm, EH
Ge¥E Smm &b, N 1. 3mm;10mm &b H 1. 6mm;20mm 4EH 2. 2mm;30mm b2 2. 7mm, I
HRARE, AIRBXEHWEE 2. amm, BAEBERE,HF 3 MY 1. 6—4. Omm B
R, ENHBEERMATEEANE — X RE ORITHRCGER 2).

REEERAR N AEOBHEER. REREE. R TEMH.

KO W B R A C. bicornis AR, B LA E, £ ¥ M2 J
AERMSHETT, OZEKER, O7CEHEE  RANVEEHRRE
B 1/4,10mm A 10—12 MEE .

T Climacograptus bicornis tridentatus Lapworth & C. bi-
cornis PRAFEMLF, XML MIBERFIRZE, EMIBRE
—3T B RAR R E UL RH . L EAFIES C. bicornis [ 2mm
H—2,

A ST R B AR AR, L EEASFAEFA Elles 1 Wood (1906) Fid
W C. bicornis tridentatus W) R HARMEE (EHRBFERITIHIER,
13X 36 TP T R R T R T A B, TR T L R R B AL IE AR IR AR
7, BATHPRA R LB HEA R .

B BV E /NG, P BE ST IRA Climacograptus
bicornis H . -

B/ N E A Climacograptus pseudoparvus He
(EME 1L 15,16)

1976 Climacograptus pseudoparvus He, Tzaj,pp. 35,36,pl. 5,figs. 7,8. & 2 Climacograptus bicor-
A 2 MR H R 1A R BURAR T T R € K i cidentatus Lapworth 6536
WERE T SRR, RS RRER § RA.

EEEAMURF R GHRE BT W S| 0 " e
W KA 28mm, SESHIRAL 56 — TR E HT DT N 0. 6—1. 0mmys o) ovion of C. bicormis tri
6] R E M, FE RS 4R Smm 2B A 1. 1—1. 3mm; 10mm 4K dentatus Lapworth
1.3—1. 6mm; Br K FFEE 4% 20mm 4,4 1. 6—2. Omm, [8] K
HWEAEBA 1. 8—1. Imm,

GEERAHE EERER,K 1.0—1. 2mm,

HEAMEAR . B EREE, 52 G RMKAHTATSMmIMA, 0%, B AHMN,. O
RENIEEREEEN 1/4,10mm A 10—12 1 HE.

Fit XKW ARHITE, HEBEIFIEM Tzaj(1976) FF AR E T HTH P RS
Diplograptus multidens 35 Ff 72 8] Climacograptus pseudoparvus He ¥72< A — 3, B & £ 5!
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FET RATAAT AT RS T8 T 04 05 ST HTHH A AR 42 (0. 7—2. Omm R EWHE K 1. 4mm) , FF 5 7E
BOGRKTENHE, O78EA/4:1/2 BEREHTE.

XFERINE RE LSS Climacograptus parvus Hall (Ruedemann, 1908,p. 426,
text-fig. 388) Bt WiEIL (BER FIFET C. parvus Hall A — N EKMBERD ZFHIA
HEREHNR.

EHEA  PEVERE Ak d, RGNk B KA Orthograptus longithecalis i .

BHE LR Genus Pseudoclimacograptus Pribyl, 1947

W {BRWME R Pseudoclimacograptus scharenbergi(Lapworth)

(ER T, B 5

1906 Climacograptus scharenbergi Lapworth, Elles and Wood, pp. 206—208,pl. 27, figs. 14a—e.

1908 Climacograptus scharenbergi, Ruedemann, pp. 428—431,text-figs. 394—399;pl. 28, fig. 31.

1934 Climacograptus scharenberrgi, Hsu ,p. 68,pl. 5,figs. 8a—d.

1947 Climacograptus scharenbergi, Ruedemann, pp. 438,439,pl. 74,figs. 41—54.

1947 Climacograptus scharenbergi, Bulman, pp. 65—70,pl. 8,figs. 1,5,7;pl. 10, figs. 17 text-figs. 34—38.

1947 Pseudoclimacograptus scharenbergi, Pribyl,p. 8,pl. 2,figs. 2—6.

1949 Climacograptus scharenbergi , B2 ,185—188 T f&HE (1),

1960 Pseudoclimacograptus scharenbergi T8 B.2%,94,95 31, B R 16, 6a,b,

1976 Pseudoclimacograptus scharenbergi, Tzaj,pp. 38,39,pl. 5,figs. 12—14.

1988 Pseudoclimacograptus scharenbergi, B ™% .123 . &M 19,8 9,10,

A 3MELEREE, REFRKBREAHEKET.

BAREN, FHMEFET, K 6. 3—14mm, B F— X REFHOFE N 0. 6—0. 7mm,
HEKEESEME 1. 6—1. Tmm, F—HRBIZGHEART. DHER. HRHEZ"
FIT, B — TR R SR —/ MR .

BB RSB AL BR B R, K 29 0. Smm,

RERKESHSH. BLEZERXENITE, DT, ORERK T, HBRERE
=/, 10mm BF 12—14 MRE.

Hit ARSI A E ARG Elles 1 Wood (1906) fifi iR L E Climacograptus
scharenbergi Lapworth fJB IR A — B BRI THIREE A EE/D.

FMEBER B E VNG, R G T A Climacograptus bicornis .

BMER? (REF) Pseudoclimacograptus? sp.
(BRI .18 6)

BEAEN U TAT, EREFAERENBER, & 9—17mm, B3 B E — N RED
A H 0. 9—1. Omm, 7E B #4534 Smm 4T H 1. 5—2. Omm, 10mm LB EHKFE2.5
mm, 3 — B R TFE K

REEERH. BESHE'S"E, 0 THARRNO/GCERENEGREREN
1/3,5mm HF 5—6 MEE. o

it WA ZE S () Pseudoclimacograptus scharenbergi (Lapworth) %31, 55
EARRZA - DREEFIERB O P EHTESLTEFE. HITE LGP
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Pseudoclimacograptus J& R BT Climacograptus J& W) BEAIFE, B T B AN EMW, L5148
HEANRESHEMIFES  LHEALREEEBMERR HERERAZR . BEEE
(]S FF5E

FHBA  FET—.

EZ 45 M Genus Orthograptus Lapworth, 1873
X8 N H £ AR B0k 5 (37 L&) Orthograptus calcaratus acanthocladus subsp. nov.
(ERR L, E12—14) :

3IANHERA, Kb oA RE HREFTRAFKEHERKE .,

ZREEK, FNFET, E RKEHR 20—30mm, B K HIE 33mm, 58— X RE O
HIFEE A 0. 6—0. 7mm, FiH ¥R 5mm 4 F H 1. 5mm; 10mm 4t 1. 5—1. 6mm, 20mm £k
1. 6mm; F /5 £ 30mm &K 1. 7mm, FEH KRS, BN FITHE. BHREWHE 3 MEMH
FYR R, BN B R, S5 — X R A B

B VAR ER, KLY 2mm, DM 0. 2mm, O&F, W HHA/DTEBEH O H;K0.5
mm Hl = T AR E R 0. 6—0. 7mm, 5 E BURM E ZA~RE (ThDH A FFE.

BWENEZELGN K 1.0—1. 5mm, I FHE 0. 4—0. 6mm, LK E M w1 sh 2, 0% T
FE AL AHMEEE R AR 1/4—1/3,10mm JF 10—14 MRE.

it LM REIFIEFEREMB T Orthograptus calcaratus 40, X H|1E T H L F#H2E
AR/ G 3 AER R E R E X IRE 2 BRI ENAE AmEEAT.

Bl f A R B — B L Orthograptus calcaratus gracillimus subsp. nov. fH3E
HBEEEAREAMEEA/ M FITHEERE,

B BETOEE Sk, RS A Orthograptus longithecalis 7 ,

X8 H & A% LI Fb Orthograptus calcaratus basilicus Lapworth
(BT 8—11;EMR T . 6—9)
1907 Diplograptus (Orthograptus) calcaratus var. basilicus Lapworth in Elles and Wood, p. 243,pl. 30,figs. 2a—d.
1982 Orthograptus calcaratus basilicus, Williams, p. 249,figs. 12(u—y),13.

it 14 MHRRE, RETRKEHEEREE.

ZBRERK TR 5. 6—2omm, BKH —MHET 45mm, T E - XMEEH O
R 0.8—1. Omm, BEEH Smm L FEHN 1. 4—1. 7mm, 10mm &% X% 1. 8—2. Omm, 20mm
WARKIEE 2.4—2. Tmm, KEE —HRFANZEAKREKRE. HmEE. HH—/DRE
S o 6 B RN 58— X R & A TR BT IR ORI L M LSRR 3 NRRIL

B AM/PNELE KL 1. omm, OFEH 0. 3mm, F A AR E RIAMBEE O RS
ETmABEESE M REN ORYIEE. '

BMEHEER, VEEOFH B calcaratus HEBRE K 1.5—2. Omm,FH 0. 2—
0.3mm, L HHME IR, DL FHAF, HTRERZ AHKMN 1/3—1/2,10mm HH
12—13 MM

it RATHAR A HE A4 IEA Elles 1 Wood (1907) % Williams (1982) Fi# iR Or-
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thograptus calcaratus basilicus W HE A —B, HERITMURETREHFINRARE
(10mm B 12—13.:9—11 &),

1984 FHRHEE B REMMEAZRBELEMHERTHHR"—XFEEFLYEX
ANWFPPY) — L7 2 E N Orthograptus amplexicaulis pertenuis (Ruedemann), M H &
ERKADE.ENZEHERPZL EREEZHNETRELROAER . RERBEEA
J& {8 O. amplexicaulis pertenuis MIEHE A EE R, M AL calcaratus KR EEHKE 1K
EARXPETBR.

MR EET—XL.

M EHE LA R GBI )Orthograptus calcaratus grasillimus subsp. nov.
(ER B, 1—5)

INMREBFHEBERS LT RKE BKEEZEKER.

FEARME ER,FMULEFTR, BmRE, K@ 31mm, B i HE —XRES
H#8, H 34 0. 6—1. Omm, [ K & Jy (] B E 5, ZE B 46 ¥ Smm LA E 1. 4—1. Smm,
10mm £b2% 1. 6—1. 7mm, 20mm &b 1. 9—2. Omm, B KB EEB B IR 25mm &b, Tk 2. 0—
2.2mm, BERREENRRE R, 50T LA 3 NMATEE B RR, BIAE R A E—3 A
HHIB AR,

R EEREAEELEENBRER.

M H calcararus RAMEEARAWRE  AREFORL. O FREEANEH O, O
WHEFEHN 1/5—1/4,10mm WE 11—14 MRE,

T8 H & Orthograptus calcaratus gracillimus subsp. nov. B H calcaratus BEHE
AL, $7 R calcararus REIFRERFE. NAKHEGERGKEE 2. 1—2. 2mm)
W 3 NBE H 8K R ZAS E X B IEIR O. calcaratus busilicus Lapworth , {H.f1 )5 Z % X HI1E
THEMEREES, B AR BHREEE.

MNE AR K/ NEIFIEE E ABAE S F L F A Elles #1 Wood (1907) Fr##i iR 2 H
/9 O. calcaratus tenuicornis Elles et Wood B EWBEAREIHE—XHREHE 2 THE
B HR (K Tmm Z2H)OH 1 AMET AL ERES BE R JRR B4R E LRWA LR EARE
]

MBS [FETILF.

BINE LGB E LR Orthograptus calcaratus vulgatus Lapworth
(R T, 12,13 EM N, & 8)
1907 Diplograptus (Orthograptus) calcaratus var. vulgatus Lapworth, in Elles and Wood, pp. 241,242,pl. 30,figs. 5a—
d. '
? 1963 Orthograptus calcaratus vulgatus, B ¥g4E . 248 BT, WK 4,0 6.
1982 Orthograptus calcaratus vulgatus, Williams, p. 249,figs. 12(h—n),13.

AN BRTENGRE  HRERRETRERCOERZKEER.
ZEAEAKR KB 40mm, Bt F X HREH O HEL 1omm, [ RBIBHE T, EH
WE% Smm AR E 1. 7mm, 10mm A FEZE 2. 0omm, ZE 15mm A EEKXEF 3. Omm,
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—RE—HELIRT. BwmE 3 MEENKR.

RN AL TR RRER .

BB N calcaratus BEIPEEARNKRE . BEE. D&V, S0 sS85, AHAR A
FHEENEEKEN 1/3—1/2,10mm BE 12—13 MRE.,

it WNEREER, KNSR RITAIAREHM Elles M1 Wood (1907) ik Diplo-
graptus (Orthograptus) calcaratus var. vulgatus Lapworth FJEEFRAHH —F, RERH 145
2K B A R L E AR AR 2R /N, FTRLA R b ROIAR A A 2 A n4s, DUET (BRY T
2,198 E H LB X E N Diplograptus (Orthograptus) pageanus var. mucracanthus
Elles et Wood (1906), ffl /g K LR Z A AT E BN, ihdwmERIERARFE  REFFETER X
WEHHEEAIFN O. calcaratus vulgatus Lapworth,

1963 FEBEFH RN AP RBARBEANXMHEA, NHIREBERE Z B 255
Ko ZFHEF (DAFARPEREARDEIAFMER E—XHRERBEHED AL —IEE
R (DOERER,HFEBRLERE, ERAUFTERARE. BEFREETEXANLMN. BHE
AFT BRI,

BN FE—L#.

# 1 Orthograptus calcaratus JLA Y FPRYAFIEXT EL

Specific characters of subspecies belonging to Orthograptus calcaratus

Tk 4 7% 2 /F & Rhabdosome M4 Thecae
Name of sub- I kE wERA variation in width e R & ¥
) number
species Characters | length | initial |Smm | 10 [ 15 | 20 | 25 | 30 | max |overlap | j 10mm
acanthocladus | . FITR 0. 6— 1.5—|" 1/4— 10—
_ 33 1.5 1.6 1.7 1.7
subsp. nov. o4 9 R (R 0.7 1.6 1/3 14
HR IR 0.8— [1.4—|1.8— 2.4— 1/3— 12—
basilicus _ 45 2.7
1 ¥ [ 1.0 1.7 2.0 2.7 1/2 13
T |mk.EAR
gracillimus ) 0.6— |1.4—|1.6— 1.9— (2. 0— 2.0—| 1/5— 11—
HmR R 31
subsp. nov. 1.0 1.5 1.7 2.0 | 2.2 2.2 1/4 14
AR UL 45
A, F K EH
. 1/2— 12—
vulgatus UEFITR 40 1.0 1.7 2.0 | 3.0 3.0 2/ s
MR

K EHE R Orthograptus longithecalis Mu et Zhang
(ERR B 17, BT LB 14—18FR N, & 9—12)
1963 Orthograptus longithecalis Mu et Zhang, in Mu,p. 352.
1982 Orthograptus longithecalis, 7 B2 %,324 TU, B 79, % 11,12,
1985 Orthograptus cf. pristis Hisinger, B ¥ 5,150 31, EIMK 2. @ 9,10,
10 R EfRad, RRRF TR BKAHEKE R,
BREE/D T, —REE 10mm 245, BEHRHELBEF—XREOTE S 0. 6—
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0. 7mm, [ K FR S RIHE T, E B 4H NG Smm LFHE 1. 1—1. 2mm, TERX —BARE—ER
RRBIE AR RS, BN 2R BREERRLE,HH 3 NEE KRB RER, IE
O RIA1 55— MU (ThD B9 BRI

FEE MK EE K 1. 5—2. Omm, A 0. 25mm, WA E K HER, &K 0. 35mm Itk
W OR,BETRMLTE=ZNRE QWKL LE.

HEANBRYEE K 1. 2—1. 5mm, O FRE 0. 2—0. 3mm, A 15°—20°, HAARE &
EHHAH 1/2, B E MM, D% FHH A, 10mm HF 14—15 MEE .

ik WOIIREMTEE Z (1982) FrifhiR iy R AR E Wi o WM S Hi R VG4 #Y Orthograp-
tus longithecalis Mu et Zhang BT 2454 — B0, (H B ) 38 8 0 28 70 4k 0 0w o A 44 S R
R NBNIRAEXMEANEAEERRE, HE 3 MARMER L ABER,BE
ORI A0 58—~ (ThD EY R

1985 4784 #4 5% Fir 4t 38 VB 5L Mk it 3 o B R 5 MK B SR L B R AR A, — F Orthograptus
cf. pristis Hisinder et Linn (I % & Mesograptus sp. cf. Diplograptus pristis Hisinger,
Davies, 1929,p. 3,fig. 2) FJ A& Davies BT 78 5 LA Ft . DX B9 18 38 A0 B AR (B R 2,
9,100k F , X 7E Bk W1 3 BT RAR ARV 1% N Orthograptus longithecalis Mu et Zhang,

FHMEBEA FEHE—F.

,

BUVEERTRIEF Orthograptus truncatus pauperatus Elles et Wood
' (PRI 1P 17, B0 B, P 19,20, AR NV L[ 13—15)
1907 Orthograptus truncatus var. pauperatus Elles et Wood, p. 237, pl. 29,figs, 5a—d.
1963 Orthograptus pauperatus, Skoglund, pp. 45,46,pl. 1,fig. 11.
1970 Orthograptus truncatus pauperatus,Toghill. p. 24,pl. 16,figs. 1,2.
1982 Orthograptus? pauperatus, Williams, p. 251, figs. 14a,f. h.
1985 Orthograptus truncatus var. pauperatus, ¥ = ,149,150 5T, EMK 2, & 5—8.
1985 Orthograptus truncatus var. socialis, B ¥ 5,150,151 50, EI AR 2,8 11—16,
1988 Orthograptus pauperatus, B w%,161,162 T, EHR 26,/ 7,

FILRAE, BERRETRKOEZKER,

EREK 20mm U £, T EEE—XMEEH OIS 0. 6—0.-8mm, [ EiREHE,
FEEEN Smm A FEFHZE 1. 3mm, 10mm 4t 1. 35—1. 4mm, 15mm 4 1. 4mm,20mm 4bik
BIRKEE,H1.6—2.omm, I RFZHKE. GHAFREN BEORNME—-1RE
(ThDH O RIE A 3 B2 H BRH] .

FEEREER (L NE O ESE 0. 3mm , B4 RIF0 B E 1 3R & MY .

BE R truncatus REWEZAXNRE, HEEER, K 1. 0—1. lmm, O FHHE 0. 25—
0. 4mm, il f§ 30°ZE4 MRS EH , MIMARE, OGP AR AW EES HEKH 1/2,10mm
WE 12—14 S,

Wit RITOASFRERZEE EEEEARFFE LM 1907 £ Elles #1 Wood Ff i iR #9
B FEARE Orthograptus truncatus var. pauperatus ¥g—F, Af - H[EFh., B = (1985) B
B R EL AL il 3 B K Orthograptus truncatus var. socialis WA T BETR K O. truncatus pau-
peratus Elles et Wood, B T ¥ E iR, TS HE IR I TR AR EY O. truncatus var. so-
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cialis (DERKBRRIE AT ; (OAFARHIE HFIBEIY , M ARK. BMMEIEN O. trunca-
tus socialis N RARTE , W] RERL B X &l .
B  FRT—F.

S EHE R FF) Orthograptus nodulus sp. nov.
(ERR T, 10,1 ER N, B 1—7)

A 10 RARA , KES A LER B AEBER RETRE . RKCHEEREE R
FERBE,

ZEARENEE, FULEFAT, HmENE, KX 27mm, H— KA 6. 3—12mm Z[H],
EIW T E—XMEEOHORA 0. 7—1. lmm, [ ERER T, ERE AN Smm LA 7—
2.0mm,10mm A% H 2. 1—3mm, BmFE X 3. Imm, WEFE—BELELERNELAEM RN, BA
14 4R B BB 18] B2 48 -, 2K PR E AT, B RE R PR L — R E W BRI

B /MR, K 49 10mm. O FFFE 0. 3—0. 4mm HH /N WEREN I E RIFAGE O
.

MENEEAR . WMUAATHERESERZ"HliTEss. H—TMREThDER
FEhIAELE IRREERT, EOMEEAMIGR, EXORER - TEENOR B D
BE (Th) B Thi A SRS —0, EKFER LR FTERER. FEREE. WHRENE
B O EEERMAM, D&M ERRRAOGCRESSZEAEREREN 1/4, 8848
MBS A HARE 1/3—2/3, 5/ 20°—30°,10mm A 12—14 MHE .

i FREAEAINEEEREREIT 1963 FERERERAHILLEES SR
BG4 S 3 A Y Orthograptus disjunctus Geh, (AN AFH K ZE . BEHE NI SR ENE
AT O ESBER.BE QRN Th 8 0RDMFE: OEBRETETHL SR 16w
TG E /N RS E LS &K OB AR, ROV R A2 3258 HES I FFE B
BEEAR HMAMEAIEMESTE.

MEBAEAINE KD I EE ERFEWEAR 3 00 B AR R A 6 i 48 & R FI5
MEEFEABREIBEZHFQITOPIH#RE B IE L RS HIEHKEE Amplexograp-
tus disjunctus yangtzensis Mu et Lin, (HRRFMEFIETFTXHHEGTWRERBHAME,
O. nodulus sp.nov. BEH KB EHEARKE T A. disjunctus yangtzensis G X H
e Vop- W Nk =ENEil: ok R

FMEBEA  FRr—.

2 £ X M

IEb,1933; TEHRMAREHLZEA. YETEYET,. 2,14 5,1-71 .

WOAR,1934:, KITHZER. TP RFRRMEHRE LT, PBM.45,1—108 7.

BRHE JH SR MEN BEKAEF. TR . THR BEF.UL G5,1984.: BREFHETHZRELEMHERR
B, PEBERESR AN RAAT,.20 5,131 7,

Mhoeih,1984. JLAFHREBEALHBRER Medusaegraptus) . T EM¥IR,23(4) :472—480,

M, 1994, FIRENMEHEATREEREEAR. HEWFR,33(2):180—199,
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BHE,1985:. HAFREMFHMERELNER. MEHEYIRUHE,128,141—149 T, MF SR

BHE YA EXRE,1988; THSEX—KkFHE+, FREGEEEANYH., 1—322 T, BEHMRIM,
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RESEARCH ON MIDDLE ORDOVICIAN DIPLOGRAPTID
GRAPTOLITES FROM SOUTHERN BORDER
OF ORDOS PLATFORM

Lin Yao-kun
(Nanjing Institute of Geology and Palaeontology, Academia Sinica, Nanjing 210008)

Key words: Middle Ordovician, diplograptid, Ordos
Summary

Middle Ordovician graptolite-bearing strata are well developed on the southern borde
of the Ordos Platform, where the Ordovician rocks may be divided into the Pingliang For
mation below and the Taoqupu Formation above. A great number of Middle Ordovicia
graptolites were collected by the writer and his colleagues from Taoqupu, Liulinchuan o
Yaoxian, Cao’ eshan Mountain of Jingyang, and Didian and Xiaoyu of Fuping, centra
Shaanxi (Text-fig. 1), with the graptolites from different localities in the mentioned are:
listed in the Chinese text of this paper.

The graptolite-bearing strata in the southern border area of the Ordos Platform ma»
be divided into two zones: (1) Climacograptus bicornis zone of the Pingliang Formatio
(early Middle Ordovician), which can be directly correlated with the Climacograptus bicor
nis subzone of the Nemagraptus gracilis zone in Pingliang of Gansu province. It is knowr
that the Nemagraptus gracilis zone of the Pingliang Formation in Pingliang area may b
subdivided into the Syndyograptus subzone below and the Climacograptus bicornis subzont
above (Chen and others, 1984). The Climacograptus bicornis zone in this area may corre
spond to the same zone in North America (Berry, 1960), and therefore the Pingliang For
mation in the Fuping area is probably middle and late Huloan or early Caradocian is age.
2) Orthograptds longithecalis zone of the Taoqupu Formation (late Middle Ordovician) .
which can be correlated with the Climacograptus geniculatus zone of the Sijiagou Formation
(Middle Ordovician) in the eastern North Qilianshan (Chilianshan) Mountains, and the
Dicellograptus angustus-Climacograptus spiniferus zone of Late Hanjiangian from the
South China Region (Mu, 1974; Huang and others, 1988). Outside China, this zone cor-
responds roughly to the Dicranograptus clingani zone in Britain and the Climacograptu:
spiniferus zone in the Canajoharie shale of North America.

The new materials under study consist of 5 genera and 14 species ( including 1 new

species and 2 new subspecies), namely, Glyptograptus vespertinus Ruedemann, G. daviesi
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Williams , Climacograptus bicornis Hall, C. bicornis tridentatus Lapworth, C. pseudoparuui
He, Pseudoclimacograptus scharenbergt Lapworth, P. ? sp. , Orthograptus calcaratus acan-
thocladus subsp. nov. , O calcaratus basilicus Lapworth, O. calcaratus gracillimus subsp.
nov. , O. calcaratus vulgatus Lapworth, O. longithecalis Mu et Zhang, O. truncatus pau-

paratus Elles et Wood, and O. nodulus sp. nov.

"Orthograptus calcaratus acanthocladus subsp. nov.
(P1. I ,figs. 12—14)

Rhabdosome long, narrow and parallel-sided, usually 20—30mm and occasionally up
to 33mm in length, 0. 6—0. 7mm in width measured at the aperture of first theca (Th}),
and attaning a maximun width of 1. 7mm at distal end. Proximal end of rhabdosome acute-
ly round, with three distinct basal spines, consisting of virgella and ventral spines of the
first pair of thecae.

Sicula slender, conical, tube-shaped, 2mm long, and 0. 2mm wide; apertural margin
even, with a visible apertural spine; apex reaching the apertural level of the second theca
(Th)).

Thecae of Orthograptus calcaratus type, straight, with everted apertures, 1. 0—1.5
" mm long and 0. 4—0. 6mm wide, numbering 10—14 in 10mm; ventral margins even and
oblique inward, overlapping one-third or one-fourth of their length.

Remarks: In thecal characters, the new subspecies distinctly belongs to the Or-
thograptus calcaratus group, but differs from the latter in the smaller size of the rhabdo-
some, the thinner, shorter virgella and the basal spines.

The new subspecies bears a resemblance to O. calcaratus gracillimus subsp. nov. , but
differs from the latter in its smaller, thinmer, and distinctly parallel-sided rhabdosome.

Horizon and locality: Orthograptus longithecalis zone, Taoqupu Formation (Late Or-

dovician); Taoqupu village of Yaoxian county, Shaanxi province.

Orthograptus calcaratus gracillimus subsp. nov.
(PL @ ,figs. 1—5)

Rhabdosome narrow and parallel-sided. over 31mm long, rapidly increasing in width
from 0. 6—1. Omm at the aperture of Th! to a maximum width of 2. 1—2. 2mm. Both sicula
and first pair of thecae commonly possessing small, thin but conspicuous spines. Sicula
obscure, but with a distinct virgella.

Thecae typical of calcaratus style, straight, but sometimes mucronate, with pro-
nounced apertural lists and slightly introverted apertures normally about 1/5—1/4 as wide
as total rhabdosome, numbering 11—14 in 10mm.

Remarks; In thecal characters the new subspecies is closely allied to the orthograptid

group. This narrow form with a maximum width of 2. 0—2. lmm and only three small
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basal spines nearly approaches to O. calcaratus basilicus Lapworth, but differs from the
latter in the narrower rhabdosome which decreases in width at the distal end.

In the shape and size of the rhabdosome the present form recalls O. calcaratus
tenuicornis Elles et Wood described in 1907, but in the latter, the basal thecae are fur-
nished with two long, slender apertural spines and the virgella is short and inconspicuous.

Horizon and locality: same as the preceding subspecies.

Orthograptus nodulus sp. nov.
(P1. ¥, figs 10,11 P1. NV ,figs. 1—7)

Rhabdosome small, slender, with subparallel-sided and rounded base, measuring
24—27mm in length and 0. 7—1. lmm in width at the aperture of first theca (Thi), 3.1
mm in maximum width and then remaining unchanged throughout.

Sicula small, conical, about 1. Omm long, and 0. 3—0. 4mm wide across aperture,
with a small conspicuous virgella and an apertural spine.

Thecae of orthograptid type, arranged alternately on both sides, forming zigzag medi-
an sutures, numbering 12—14 in 10mm. Th?initially growing downwards along sicula be-
fore bending slightly upwards, producing a conspicuous apertural spine; Th} horizontal be-
fore bending up. All remaining thecae straight, with simple everted apertures. Ventral
margin straight or slightly concave; apertural margin even or concave, forming deep exca-
vation, occupying one-fourth the total width of rhabdosome, overlapping one-third to two-
thirds of width, inclined to axis of rhabdosome at an angle of 20°—30°. Interthecal septa
of proximal thecal portion even, horizontal and parallel to each other, with a clear ”trans-
verse furrow” seen in middle part of each theca.

Remarks: In general aspect of the rhabdosome the new species is closest to Or-
thograptus disjunctus Geh described by Geh Mei-yu (Ge Mei-yu) in 1963 from the Miaopo
shale (Middle Ordovician) at Fengxiang, Yichang area, W. Hubei. After a careful com-
parison, the writer noticed that it differs from the latter species in: (1) the presence of
basal spines containing virgella, apertural spines of sicula and first theca (Th}); (2) the
more abrupt widening from initial to distal ends of the rhabdosome, and (3) the arrange-
ment style of these thecae.

In the shape and size of rhabdosome at the proximal end with three basal spines and in
the zigzag median sutures, the present form recalls Amplexograptus disjunctus yangtzensis
Mu et Lin (Mu and others, 1974) from the Wufeng Formation (Upper Ordovician) of the
Yangzi Region in China, but in the new species the thecae are typical of the Orthograprus
style, instead of the amplexograptid type.

Horizon and locality : same as the preceding subspecies.
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HERFETTFEMNERERER TR REVERBEMARENS HAS TR E st A, P
E MR A Orthograptus longithecalis ¥,

B K !

1—8. Glyptograptus vespertinus Ruedemann
1. X3, %8 .Yt 34—35; %i05.118638;2. X2;3. X0.5,H 2 MIEH K, RE S .FD-3, it 5118639, 7
BVIRIE VS B Orthograptus longithecalis ¥ . 4. X 3, K5 :64-P- [ -30, BiZ 5 ;118640 B 7T 12 FHBEIR () %
B, BB 4 Orthograptus longithecalis # . 5. X 3, KRB 5 : 64-Hb-F-14, Hi25:118641,6. X3, RE 5 . 63-#4-F-
26, %105 118642, BTG W B WIAK I, Bk S5 320 Orthograptus longithecalis ¥ ,7,8. X 3, % B 5 .Yt 50—52,Yt 52a,
%125 :118643,118644,

9. Climacograptus bicornis tridentatus Lapworth
X3, REBSFX-11, 8105 .118652, BR T & T/ , 1 M Fi5{4H Climacograptus bicornis ¥ .,

10,11, Climacograptus bicornis (Hall)
10. X9.5;11. X 2, R85 FX-2, %125 :118649,118650, =B [F | .

12—14. Orthograptus calcaratus acanthocladus subsp. nov.
12. X 3, Holotype; 13. X 2, Paratype; 14. X 6, Paratype, #5Z0 B K, R 8B 5. Yt 34—35, B i &, 118660
(Holotype)—118662,

15,16. Climacograptus pseudoparvus He
X3, RS Yt 52a, Yt 49, B2 5 :118654,118655,

17. Orthograptus longithecalis Mu et Zhang fl Orthograptus truncatus pauperatus Elles et Wood
XSv%%EWﬁﬁﬁﬁiﬁv%i%‘hYt 52a,HiC5:118689,
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1—23. Glyptograptus daviesi Williams

X10, %85 Yt 34—35,Yt 52,Yt 34—35, %ig5:118646—118648,
4. Climacograptus bicornis Hall

X6, RHEG . FX-11,%i05 :118651, PR 7 & /Nl , BB 5 T il 42 Climacograptus bicornis .
5. Pseudoclimacograptus scharenbergi (Lapworth)

X 10, K45 . FX-11,%i0 5118656, LR F L.
6. Pseudoclimacograptus ? sp.

X6, RES . FX-11, %25 118658, =B A L.
7. Climacograptus bicornis tridentatus l.apworth

X 10, B 1, 9 x4 B SHFB AR .

® 8—11. Orthograptus calcaratus basilicus Lapworth

8,10,11. X1039. X 9.5, R &5 .Yt 52a, Yt 34—35,Yt 34—35,Yt 52, % ig+.118663—118666,

B K 1
1—>5. Orthograptus calcaratus gracillimus Subsp. nov.
X3,1,2,4,5. Paratypes, 3. Holotype, ¥ 8% .Yt 34—35, Yt 50—52, ¥k-V-F-11. Yt 52a, Yt 34—35,%ig 5,
118671—118673(Holotype), 118674, 118675,

6—9, Orthograptus calcaratus basilicus l.apworth
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6.X2,7—9, X3, RHF .Yt 50—52, Yt 52, Yt 49,Yt 52, %iT 5 ;118667—118670,
10,11. Orthograptus nodulus sp. nov.
X 3,10. Paratype, /R 7,11, Paratype, RES .Yt 52, Yt 52a, %05 :118695,118696,
12,13. Orthograptus calcaratus vulgatus lapworth
12. X3,13. X2, %85 :Y1 52a, Yt 50—52, BiZ5.118677,118678,
14—18. Orthograprus longithecalis Mu et Zhang .
14. X3,15. X 6, RHE . EAEBTRE (M EHERERCT),16. X 0.5, RBHHK,17,18. X6 REF Yt
34—35,Yt 52a, Yt 50, Yt 50, Yt 52a, %ig5:118680—118684,
19,20. Orthograptus truncatus pauperatus Elles et Wood
19. X 3,20. X6, R85 .Yt 50, Yt 52a, ¥id5:118690, 118691,

B N
1—7. Orthograptus nodulus sp. nov.
1. X 6, Holotype 2,4,7. X 6;3,6. X10;5. X 3, Paratypes, %85 .Yt 52a(1—3),Yt 52(4—7), %i2 5118697
(Holotype),118698—118703,
8. Orthograptus calcaratus vulgatus l.apworth
X9.5,R&E .Yt 34—35, Big5.118679,
9—12. Orthograptus longithecalis Mu et Zhang
9,10. X 20, EHEIFIHOK,11. X9.5,12. X 10, EEME /A, RES .Yt 50, Yt 50,Yt 52a, Yt 52a, Big 5.
118685—118688,
13—15. Orthograptus truncatus pauperatus Elles et Wood
13—15. X 9.5, R#5 .Yt 52a, Yt 52a, Yt 52a, ®i25:118692—118694,
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