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EXTRETEREN LFELW (Tetrag-
raprus (Eragraptus) approximatus zone) HIZEL
BEHERECGERS., BRE, 1962; BRE. 8751,
1964; HAWE, 1975; IF A%, 1979; BRIES,
1981)0 XABAHEEN BT EANE
F.EESNEYE] Arenig F1 Tremadoc Y43 5%,
WEBMBERAICRWXIERTHNERA,
HEEIAELRERRY, BoREAREEZ
—(EJHM2)T 1960 FREMN, KBRS =k
AT 1979 FRER, #its5 B (RLE)- 12
Fh: Adelograprus simplex (Tornquist), A. robu-
stus Chen (sp. nov.), Temnograprus yushanensis
Chen, Tetragraptus pendens Elles, T. quadribra-
chiatus (Hall), Tetragraptus (Etagraptus) appro-
ximarus (Nicholson), T. (Etagraptus) quebecensis
Ruedemann, T. (Etragraprus) lavalensis Ruede-
mann, T. (Etagraptus) pacificus Ruedemann, 7.
(Etagraptus) minor Chen (sp. nov.), Didymog-
raptus pusillus Tullberg, D. sinensis Lee et Chen.

EREAGYFHWMNESL. TFEELTN
ELLVEHREERNN S F RPN ITIFZERS
JeZE MRS FREE T+ M1,
(Tornquist) WL TH;4LE5ER (Tornquist, 1904) F1
FEER (PR, 1979), EHEEBNR Ade
lograptus robustus Chen (sp. nov.)o, XFHE%E A
XS, 5T R ER(Kiaerograpms)IE N5 LTS
mAEE AL (1) WAEEE TS E; (28

Adelograptus simplex

EHREH, HRPBREE —m; (3]
KESHINEE, F-TEIRELTE -
EME SRE 2R, — B r T =M, DUERE]
fRESHFIEASHEREZH, SEREN
FHRTEE—o Kiserograprus BRI T Tre-
madocian B3, ERORRIGERELL Adedograprus
o, XMABZRINBEMAXR, BEZ (1974)
EE TGS, Fift Adelograpus robustus
Chen (sp. nov.) ELFEALTHHN, BEMW
R T Kigerograptus th 7] EE_EIEF] Arenigian ¥,
ERAEER,

B—ARPEER RN, B Temnograp-
tus yushanensis Chen, XK E X K E—f
VIER. YERBM Tremadocian BpiHT 4 H
H, WLHEF] Arenigian B, & FKLI;T IR
FEAFIV AN /R 3 B (Obut & Sobolevskaya,
1962), FIEEIAMNPEE (Braithwaite, 1976)
HIFHEBJE T Tremadoc; i EALMAIMER
%] 4k 7 # X (Ruedemann, 1947), ¥# 84 55 if5
(Tornquist, 1904) FZFEEHMIX (Elles & Wood,
1901—1918) REIMNYIEL, #ZE Arenigian
M4 Fo Temnograpeus yushanensis BYFFALE , 20
B & D SR BN, &R B E B AR
BT, 53 B FRARET IR /N DL 3 A TR R4
BRETHROESME, REEKERRE (Clono-
graprus) W&, Kk, Temnograprus yushanensis
RBREHRNYIERG, NEEMEM BB T
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Clonograptus— Temnograptus HJIEILRE Ro

EMEFENEI T. (Eragraptus) approxi-
marus 52 )5, WESEX (LEEX) RILL #
AT BAN KRR T BN T (FRE &7
1=, 1964; BBz, 1974; HE W%, 1975; &
Bz, 1980; EREN, 19805 Tk & %5, 1982),
B, ETEANREE A ZHTEENERE,
TEAMEEA D. vacillans HF(E TG, TR
&%, 1964), ERETEANELRW, DRRE
EFWRFE, Bk, EBESFEN LHEXIA
PLEA5 E AR S 22 ) 1 (reference section),
VEARRAERIE ¥ o ELIMIX T. (Etagra-
prus) approximatus 15 2 L IE N ELTHNER,
WL BRI G EH, K LT Xk

B EAE IR T EA T MMEEX R T
SRR, PR (MRES, 1981) FLPHEER
M (&M%, 1975) B8 T. (Etagrapras) appro-
ximaws 7,7 EILTTIRAEE, HMAPDE (1975)
Bt X ARE, HEE%ET 1979 £, &
FUENBEHEN, RAELEREELUH
MR, T. (Eragraptus) approximatus ;%
BEIF, ZSEZRIAMEFE(LLRE), CHE
TAHEZMH R AR, FRRNEEREL, =
FKE (KR OTEARTER D. filiformis
i (N), PRHLAERE U B, A L R 1L IE 2B
ERASTEATTRHEENRT. MNElmdt
Pl rE, TEHARSNR N ELGH (N, F
Ny, HEFEEE TS N, SHEXNLA
AREHEREFH,

WELENE, BRIUMAKRSH AT L,
i, THEAERY A Adzygograptus suecicus
(N,), BERA&ILG M, ZEZERK, EEZ
— (MiE®) T 1978 £, £ Bl Didymograptus
inflexus -Chen et Xia, D. cf. deflexus™ varicosus
Wang F1 D. aequabilis Chen et Xia TR
MNEAHSTER . TRAREEFHEHONEL
HE, BDRIET D. deflexus H (N;)o FEith, M
TEEHE, TEASHERAND R
M BRI EARRIARIL S &G, (B

BE LMETEATHBNMEEXRR, ERTH
XERB AL —FRE S A LR,
S4EEXGIMX)BEEESTEAMESE
WRN,ZEEPX (HTX) hEERSHSLT
LA, AERASEEANMEEXR, BN
=#H T. (Etagraptus) approximarus % B 5
4 (ER4E, Bl 1962), HELERELE
B, B ABIBIKENLHEREA BT &,
BEANKERE D. filiformis 7 (kX %%,
1964)c BB ALINBYZ b, JBELAM D. filiformis
WIREZE A EE A, B R ARG W LGS, &
D. deflexus HrARAE AR A L, =TIL
feT E BRI (Arenigian $03) , KR
X, #BMEN AL T ERAEEZHBEGEATE
BERHEERX R ‘
ANEBBR RS, MARREE A 5
HHRERE, EEREETAEES,. HHE
o HTANEBEAR, RILHEZELGAT
HRBEIRI, Hx—ERRE R,

JIMERRICRE

W% G H Dendroidea Nicholson, 1872
FREAF Anisograptidae Bulman,
1950
EE AR Genus Adelograptus
Bulman, 1941
SEELER Adelograptus simplex
(Tornquist)

(A lc—e)

1904 Bryograpius simplex, Tornquist, p. 3, pl. 1, figs.
1—4.

1979  Adelograptus simplex, YF7. R F 6 TWHEMR [,
& 10—19,

1979  Adelograptus concinnusy Y EHE % 5 7> BIK

1, & 1—4,

WHIAIARA S Tornquist (1904) AR
AEEARA L, {HETE Tornquist (1904) FIFAR.
e (1979) M#RAE & T, BR LA 8
B, TR RARRRE NS EBNE I ST PR
ALEH-NEEE (bi 1) WRE, H+04A
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MEE, EMERERERT, L TREME -1
EME ZEl

BESN, A, EAEE (1979) fE4FT R D
B Adelograptus concinnus ¥ {E 5 Adelograptus
simplex (Tornquist) JLFE5E2— B, MiZEXG
HHIFE X %o

HE1 FRREER (Adelograptus)
IEREHR
K&ﬁﬁﬁ@: E‘iﬁ% 67751, 67751 a
c—e. A. simplex (Toraquist), B0 5; 67749,
67749 a, 67750 a

a—b. 4. robustus Chen (sp. nov.),

HELZTD (3 #) Adelograptus

robustus Chen* (sp. nov.)
(3EHE 1a—b)

NE-IMHRAREKNE, REHTE,

ZREBAMEETE R ER R —
MR R FEMK, K 2.2 XK, O¥E
0.3—0.4 XK, RAE AN —M, B
— N EREHBELIERA TR, GRERE
B TEREF TR EHIFAT LY, £%8
— M ERE SRE ZE A — N EmE/ N E
I E - RIKEE b 1),

WA ERE TR, I E E s, EE 3¢
EfRERASIRAER 22K, CRENKESE

MOKBFLENME, HH% 60°—70°, IERE
IR 3/5—4/5, TE 3B KKERE 4+ /4
K&, ESRINFRAS, £ FRAA BT . A
FRRERE,.BIREABRNES, RELH
LA ERE 2,

HE—-RKNE—-TRECE, £H—T0
B AT AR FE A BB 8, (B EM R 5EKUE
felo

EE® Rl AN R RO = B0
fit, 5 HECHBEER (dddograpus) X,
MERRRERBIRENHEFIRE, 5TFKE
£ (Kiaerograpms) tBFRMEL, (B85 # 2R A WAL
5FX Al

EZFEH Graptoloidea Lapworth,
1875
T B Axonolipa Frech, 1897
B E AT Dichograptidae
Lapworth, 1873
P12 AR Genus Temnograptus
Nicholson, 1876
EWUESR Temnograptus
yushanensis Chen '
(BRI, E 11; 8 2)

B — AR TEERIRA KRN .

ERRBERA R BB MR F AL A Ko
BREBFMTH H. WANEBRBEBER A
TR, AN 170°, FIABHRY 2 2K, 00
F—NBEFAER, BIIRARREMN 0.3 ZXo
BT T DB, A 90°, Wi
BN EARRAEEARH—M; ZRERKY 4
22X, T 0.3 2K, ELBYESHTH, 7
KA 55°—75°, RY 6—7 2K, H 0.5 &K,
P& ALL 60° 3B M, B=HBHIREED
K 8 Bk, 0.6 K AEBI(RIRERD)
WRERESK, D AN S0°, RERFZE. &
KD REBIURLE 6 K, 5 0.5—0.6 ZKo

* FR ke 4. TR
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Hh b BT I, B 2 A R AR 2 850, & B 43 B
K EEFNE BN W N, T 43 K AR AR R Do

MRESHEKNESE, —REMN=HK L
BREABER, XEHTRESTHK, 54
BN, EENERMBERRR (REM
B . leEEWRIL, BHEMOKHHE, AR
15° 24, (HES — MR A L, ERH
AT 30°, 7E 10 R NA 12—10 M EE,

EER IEAWFRD, KM RRERE
MT#, ZRBEETWAR, EARBE/N, 1
UEHENFHERE, SEFHILEELTNE
Temnograptus utahensis Braithwaite, {HJ5#H &R
BB ARRE AR K,

Temnograptus yushanensis Chen,
BIZE: 54013

A 2

W& 5%l Tetragraptidae Mu, 1950
ERB Genus Tetragraptus
Salter, 1863

IFELTRE Subgenus Tetragrap-
tus (Etagraptus) Ruedemann, 1904
BEHIFE L Tetragraptus(Etag-
raptus) approximatus (Nicholson)
(BRI, B 3, 12; HHE 3b)

1979 Tetragraptus (Etagraptus) approximarus, BB 2%,
57 TU-FRR 195 B 3,

U A EL R BT RIUE, XK
i RS 4 AT, T — MR I, Hoth
MR ERRZEH BB ) LB BERY, B
AERE. BAINFE &K 5 Ruedemann (1947,

pl. 52, figs. 4—6) Br/RARAAIKFAEARR, DLAT
BT ITFEEARNEARRD, HitE52HIER
RE AR WHA X ZN, ERFBXEEY
B (1983) H1, DA R — LK A5 2 F
TROkRA (54017), NiZETF T. (Etagraptus)

quebecensis Ruedemann,

BitETyE R Tetragraptus
(Etagraptus) quebecensis
Ruedemann
(B 1, & 1, 13)

1935 Terragraprus (Etagrapius) quebecensis, Ruedemann,
p. 12,

1947 Tetragraptus (Etagraptus) approximatus,
mann, p. 312, pl. 52, figs. 17, 18.

K#5 T. (Eragraptus) approximatus (Ni-
cholson) WX FIETERAKNBERIER N 5
ZEENRER, REBRMPT, Hfm R
R E i, WMERRNEL KRR B
ARHRENERY, BTEREKX, HA
RERRHRE, BIEKPEZR AN
TN B RIS =i 19 1 ) 2% 89 )
71, FHEEAREENN R R LR G ES L
BRORESET MEFEM, SRR

Ruede-

\
[}

L ™ d
BE 3 PR TFEEL Tetragraptus (Etagraptus)

a. T. (Eragraprus) lavalensis Ruedemann, %%

i85 54018 b.T. (Etagraptus) approximatus

(Nicholson), Bi2E: 67756 «c. T. (Eiagra-

prus) minor sp. nov. TERIFR K, Bid 2.

67759 d. T. (Eragraptus) pacificus Ruede-
mann, EidE. 54019
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BETEAKRNFERNER, :
Ruedemann (1935) £ AFLLE,F 1947
EXBZzHA T. (Eragraprus) approximatus 2.
WN,EREUMH T ITZEANRARS, ik
HEL#E Ruedemann (1947) B9E I, M FHRAE
RARUNFREBIEN T. (Etagraptus) approxima-
tus (Nicholson), 1 EFTR, AFh5/5E U578 B
BRXA, HfERIH, EESEWRE Rucde-
mann(1935) B T. (Eragraptus) quebecensis

Ruedemann,

BHERIFE R Tetragraptus
(Etagraptus) lavalensis Ruedemann

(R I, B 2; A 32)
1947 Tetragraptus (Eragraptus) levalensis, Ruedemans,

p. 313, pl. 52, figs. 13—16.

WE MK, EARRLFEE. BEE
ME, HEAKNE - SREHR, K 222X,
0.4 2K, MEDLLAF—AHERHRE, I
RIRE ZFTTE,

BAREKNS B HRSRER (ZHED,
KERN S RS aHE, REHTEER
T, R FAT, R B B — B E
MBI , K R Ae a0, BT 0.8 XK, B F%
RHALRIMEZE 15 2K, MR —-HRFE N
Fi. MEXNMRNEE,BAREL 30°, X
FBAEREIN S /N CRE 1/2), {BRF
DU, 14 IS R s I B BE K, 352 /382/3
Pl % 10 X KERE 10—11 MRE,

i MBI A S Ruedemann (1947)
R EMAOPR AR — B, MELEINIRAR
FHEMEEERE—E, B 12X,

KE¥TFER Tetragraptus (Eta-
graptus) pacificus Ruedemann
(BIE 1, @ 9; HE 3d)

1947 Tetragraptus (Etagraptus) pacificus, Ruedemann, p.
314, pl. 52, figs. 26, 27.

- MR RER N E, ZRETEFXR
Mo MHEK 28EN,E 05 K, HRMmU

150° B B A5 R KR, KBALRES
MBI, & B A W M, RRE L F
freteg s M i,

RERHIHRRT 0.8 Bk, B HEEHM QR
RERAEE 15 2K BEHRBHNES, B
BRI IE 250, JLE 2 3, e 0%
MINMLZE 10 BXKENE 10 A RE,

e AMEEZELREE. REHETIN
B L5 T. (Etagraptus) lavalensis Ruedemann
AR, (A AR R 2 B 05 /0N T R BRI
P, RTRAX o

IZN TR ERER) Tetrag}aptus

(Etagraptus) minor Chen (sp. nov.)
(BRI, & 6, 8, 10; #BE 3c)

HE 4 MRA, HAEBERE,

Eak/hBEARK, K238XK , HERK
HE—XREHR. BMENARIm, BN
BROBT KR 0.7 24,

REALAE M, REZHIE,HER L
A, S 0.8 2K, REAHL 8 X,
— B RHF 5—6 Mg, WE AR BEmARKNE
E, RKAKM 895, MBKRERBERE S
1/3—1/2,

e FREERKNINELS T. (En-
graptus) pacificus Ruedemann FE{UL, B E L
REXNM/ANN, FHTXH FHpEMRIRAR
LAE BB AR K, R Tetragraprus quadribrachia-
rus (Hall) B9Sh G 4B, B)5E M E M
e, "TRAK B,

T E £ F X K

ERR, 1980; hERMR. MEFER, 1980 £ 1M, 8
1-8 ﬁo

AR K, 1979 FREREARTHAMRTRARENER
IR WRER, B9 EE 1M £ 1-D R,

W, ERS BRI, 1982 XTHERBARNS
EEXLEE, PEESHEN ERRERAS. BEF
HhiRkito :

EHE BB, 1962: BE=HERCRBMLEL. HED
iE,% 10 £, 1 1, 8 1235 W,

Pk, MR, WED, 1975 CARXERAMEEZLH
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Fo HIBTZFM, 1975 £ 2 §1,5 112—125 1,

Bl BhE, 1964 THERELRRESHZERAME. HER
T 228,55 2 1, £ 81—90 I,

BRIE A E fIREJERE, 1981 JTHENERBLSER
HE. HEFREHE S5 5. H 1,8 34—18350,

BRZ, 1974 EEAREZELEAKMEEGHEL 2 ETL
Mo PEBIEE, 1974 45 2 J,25 174—183 14,

»1980: HEERNFR, TEYFER. F 19 &,.58
2 #R.% 143—151 1,

Braithwaite, L. F., 1976: Graptolites from the Lower
Ordovician Pogonip Group of Western Utah.
-Geol. Soe. Amer., Special paper, 166.

Elles, G. L. & Wood, E. M. R, 1901—1918; A
Monograph of British Graptolites. -Palaeontog-

raphical Soe. London.

Obut, A. M. & Sobolevskaya, R. F., 1962: Early Or-
dovician Graptolites of Taimyr, In Problems
of oil and gas occurrence in the Soviet Arectic:
Paleontology and Biostratigraphy. -Tr. Inst.
Geol. Arkt. 127, pp. 65—85 (Russian).

Ruedemann, R., 1947: Graptolites of North Ameriea,
-Geol. Soe. Amer., Mem. 19.

Térnquist, S. L., 1904: Researches into the Graptoli-
tes of the Lower Zones of the Scanian and Ves-
trogothian Phyllo-Tregraptus Beds, -Lunds Univ.
Arsskr., 10, Afd. 1, N r. 2, pp. 1—29.
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GRAPTOLITES FROM THE TETRAGRAPTUS (ET AGRAPTUS)
APPROXIMATUS ZONE OF THE LOWERMOST
NINGKUO FORMATION IN YUSHAN,

NE JIANGXI

" Chen Xu

(Nanjing Institute of Geology § Palacontology,

Aocademia Sinica)

Yang Da-quan

(Petroleum and Geological Team of Zhejiang)

Han Nairen Li Luo-zhao
(Geological College of Fuzhou)

The Tetragraptus (Etagraptus) approzi-
matus zone was reported to occur in S. Guizhou
(Lee & Chen, 1962), NE Jiangxi (Chen & Han,
1964), SW Jiangxi (Xiao, Xue & Huang,
1975), NW Xinjiang (Hsu & Huang, 1979)
and NE Guangxi (Chen, Yang, He & Wang,
1981). It is regarded as the basal part of Ning-
The Graptolites dealt with in
the present paper are all collected from the
approximatus zone at Moujiawu, a small village
about 10 km north of Fushan eounty, NE Jiang-
xi. The faunule, consisting of Tetragraptus (2
species), T. (Etagraptus) (5 species) and Di-
dymograptus (2 species), is closely related to
that of North America. Adelograptus simplex
(Tornquist) has been found in the 7. phyllogra-
ploides zone of Seania and the approximatus
zone of NW Xinjiang. A. robustus Chen (sp.

kuo Formation.

nov.) is very similar to Kigerograptus in the
following characters: (1). the main stipes are
all horizontal and rigid; (2). sicula is slender,
curved and oblique to the side of the second
main stipe; (3). bithecae are thin tubes with
the first one lying between the sicula and the
first autotheca, and the others among the neigh-
bouring autothecae. Besides, only a multibran-
ching dichograpti, Temnograptus yushanensis
Chen, occurs in the faunule. In this species,
the length of the stipes increases and the angles
of bifureation decrease. The dichotomy branch-
ing of the stipes is not regular. All these cha-
racters are similar to those of Clonograpti and
indicate that T. yushanensis Chen should be a
primitive form of Temmnograptus. It might be
an immediate descendant of Clonograpius.

T. (Etagraptus) epproximaius zone has
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been used as the base of Ningkuo Formation
(Chen & Han, 1964; Mu, 1974; Xiao ef al,
1975; Wang, 1980) and defined as the beginn-
ing of Ningkuoan (Nu, 1980), since it was
discovered in Yushan eounty by Chen and Han
(1964). But in the type locality of Ningkuo
Formation, Hulo of Ningkuo county, S. Anhui,
the base of the Formation was limited by the
zone of D. vacillans or D. deflexus (N;) (Chien,
Lee et al., 1964; Li, 1982). The writers sug-
gest that the section of Ningkuo Formation in
Yushan county may be accepted as a reference
section of the formation,

The facies change took place between the
Upper part of the Yinchufu Formation and
the Lower part of Ningkuo Formation as widely
spread in South China. 7. (Elagraptus) ap-
prozimatus zone oceurs in the eastern Guangxi
and southwestern Jiangxi. In Yushan county,
this zone occurs at Moujiawu but is replaced
by the shelly Yinchufu Formation at Lijiapeng
(Santoudi), only a few kilometers east of Mou-
jiawu. Northwards, the basal boundary of the
Ningkuo Formation becomes increasingly hig-
her, reaching to the D. deflezus zone (Ni) in
the type locality of Hulo, 60 km south of Ning-
kuo county, S. Anhui. This is the same case

i

with the formatious from Yushan to Jiangshan
and Changshan, SW Zhejiang. The three lower
graptolite zones of the Ningkuo Formation are
all replaced by the shelly or mixed Yinchufu
Formation. In this area the basal limit of
Ningkuo Formation is the Azygraptus suecicus
zone (Ni). Recently, one of the writers (Yang)
discovered that the D. deflexus zone is present
in Linan county, NE Zhejiang and may repre-
sent the basal part of Ningkuo Formation over
there.

In Southwest China the same facies change
happened from the Xinchangian to Ningkuoan.
T. (Etagraptus) approrimatus zone occurs in
Sandu county, S. Guizhou (Liee & Chen, 1962).
Northwards, it is replaced by the Hunghuayuan
Formation (characterized by cephalopods) at
the type locality of the Formation, Hunghua-
yuan, 10 km South of Tongzi county, N. Gui-
zhou. Northeastwards, the second graptolite
zone, D. filiformis zone was also replaced by the
cephalopod limestone, Furthermore, the third
graptolite zone of Meitan Formation, D. defle-
zus zone, was replaced by the Hunghuayuan
Formation in western Hubei, where the lowest
graptolite zone of Dawan Formation is the
Azygograptus suecicus zone.
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1

1, 13. Tetragrapius (Etagraptus) guebecensis Ruedemann
1.%X6, EREHBEWPHB A RES: C13; Bigs:
67758
13.%1, £5: CII 3; Bid5; 54017

2. Tetragraptus (Etagrapius) lavalensis Ruedemann
X3, RES; M001; Bigg: 54018

3, 12. Terragraptus (Etagrapius) approximatus { Nicholson)
3.%x6, ERKBELIBA; RES: ADA 147 Hid
2. 67756
12.X1, R EFRASHEX

4. Tetragraptus pendens Elles

X3,REE. ADAI47; ZigL. 67752

5. Didymograptus pusillus Tullberg
X3,REE. CIT 3; B, 54022

6, 8, 10. Tetragraptus (Etagraptus) minor Chen sp. nov.
& X3, RHEES. ADA 147; BigE: 67762, 67761,
67760

7. Tesragraptus gquadribrachiatus (Flall)
X3, RES: CII3; BigS; 67753

9. Tetragrapius (Etagraptus) pacificus Ruedemann
X3, R85 CI5; HFids: 54019

11. Temnograpius yushanensis Chen

X2, RES: CI13; Zigs: 54013
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(Graptolites from the Tetragraptus (Etagraptus) approximatus Zone of the Lowermost
Ningkue Formation in Yushan, NE Jiangxi) Plate I




