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BUHXBEENEERREREINEE, 1935), HAICRIERRX AR LA D
FRUNERDEARBER. XE2—NMHEMNLEEREAENRERNEEATTE, 85T
Dictyonema, Airograpius F1 Dendrograprus 3 J&, 6 #i(FEHh 1 Hifh)o IEBRT 4Airograpius By
HEFESEETEFIBRUA. WBERTARERHRBLERTEELHEN EERENBEREL
puATiE 32 5]

XEE BERHY WREEL El Fit

—. H B

AL ER  EEOREREFE, UB 2, LESRETTNENNA, BFR
ALK B R EEANIRERR 2 —. Kitt4D 20 ERIEZHFEEMA T FHXGER,
WL BRI & = E(EH R ER) IR, 1924, 1935), MBEE T £
WERISHIRIE A, FEREE—FRELRBELREEANEE, XENEEABMH
EEB,MEARS , RELH, EXTERENEZLHRLA AT RE.

1987 £ 5, EEMEIFRFERAEZTF —ERNEFE L A ENRESEFHER, REL
WEHIHER, EREEURNARDERZAGRER T RIVANREEZR, RIULAZERESE
EXEHENER* EREFNAS , UL TZHERE(A20, 1980, 1982; [RIJITE, 1980b)
FILERR(ETE, 1982; thagh, 1987), ARINRAARERILIAZANE=THA.

B AN TAESM R R RBER MR ERZ R E REER . BCTARRAEE =R
PR, ZE AL B o

. BEHE 5 E AR

HEATEUREEURNE  BRUZE. FERLARILE, & ElRRaSAREN,
HEmEREE LA RILE, B EfF24:
KA
(RITR)
4 REERE RN ERRBRES. GRBRBEEREER Dictyonema sp., dirograpius sp.,

Dendrograpius lonchoformis Lin, D. pronus Lin, D. ypsiliformis sp. nov., D, ? sp.s =M

* EEERE (1987) %E«E?iﬁlfﬁ»l:?ﬁiﬁ:fﬁﬁ]‘%&ﬂl‘ﬂé%ﬂ%%ﬁﬂiﬁm%ﬁﬂﬂ%E; AL, MXEEATIRE
Bt AR R G ENE L. :
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Changshania spp., 1.8m

3. X EHERESHRETHRIKE- 5.2m
ENITE:N
LREBMHREEAZARRIKE SRETE LR, EMMIUATES=MHHE (ZSY-1a) Ble-
ckwelderia 9 sp., Cyclolorenzella 9 sp., Liaoningaspis 9 sp., 5.1m
L RAGHEERFOZRAKE, PHBRMIRKE >3.0m
(RILE)

SERABRM (ZSY-1) fArTAZEN EE,RIZE 4+ BEARBHRAEERDIR, BRERS
o EEAERSG, SEMBETRIAKINAPE=H B G Changshania spp. F, {HIXK
REEREB, HEEZELABRZTAH6mit, MHEE 2 ELPHREARETRE—E=ZHHR
(ZSY-1a), REHEE. 24K B. 8B TEEH Blackwelderia ? sp., Cyclolorenzella 9
P- Ml Liaoningaspis? sP- %5, G ERMBH LANE LS Fo EAEMTHLUA=ZH HEAL
Z b, B5RILA Changshania LA, KRR G ER R L, Y TR K L HGEH
By Dendrograptus-Callograptus-Diciyonema BEArFI=MH-th Changshania i,

AR ELREAIE Dictyonema sP-, Airograptus sP., Dendrograptus lonchoformis
Lin, D. pronus Lin, D. ypsiliformis sP. nov., D? P, X—EARNBFIISHMAHXKL
HAWEARE—F EMEBRENI(E RN 12—15 mm, —§E% 4—8 mm), EAKTH,
DD, BIR, BREREENR G, Dictyonema sP- FIFRARBZERN BKILHN Dicsy-
onema sP- (A) & 9T, WG H—RREN K8, BIRGOEHBIRAD , REERE, %
RASE %o {HMPTREERE AR BEEAE IR, 3 R EABRIEE Z R EEEENREE, B
ME—MLEFERNREELG. NEAKTEBEE N RIES, KR EAEEREER
WM EL . dirograprus FEEINHNTRELHE (Ruedemann, 1916, 1947), FEEIL
XADVHRNER., BELOHE TR dirograprus, BERMRILARNR E A 8 L2,
Adirograpius, HWRETIF, REFE. BF (1983) ¥R LT KT IR dirograpius
anfractus K1 Airograptus longispicus, i{EB] Airograpius BIEMEERIEF BB XK
RI) dirograprus I 3 MRA, WAGEAKESE EROHER, UREREOBRER
B, XM ARBREOR% (Ruedemann, 1916, 1947; Rz, 1955), HHEEIIHA
Adirograprus BRTERMo XHE, dirograpws BRI BAHBERETEHZRRLL. R
WRE Airograprus sp., R ENERMESHEEIE Airograprus anfracius THELES , R4 BTAR
ARNEARAE, ETHUNLES, BEMNEX—EAHTRREBEN.

Dendrograpius lonchoformis Lin f1 D. pronus Lin LRI EEAE R, BIES I
TFHIHBRMZEE ERILE, B—FELEKRRILEE S, BENNERRANHER, X
TR IIAFT RS PRA th B A X FERRASIE, £AK. ZEEEMREYS Dendrograpius
lonchoformis HEL, Al 88 D. lonchoformis {REHRAR, D. pronus BT ILERER
WA, B—MEARE/N, HE PR E SN EL RN ER. SATRAHRE—TNE
AR EREFTIRINE S5 S ER UL FERA, BIXMAFE—Mo Dendrograptus
ypsiliformis sp. nov. B—FiR/ N E L, 5.8 4—6 mm, EAE,HEEREE, ©
R BRERBOER, UABE. RKEE—. 2 “Y” BXARBIE, H U ERERERX 53U



w " OE #B % W® 31 %

|

WREIATHAHELAHRE, TREAR —FMFNEREEN/ NEREL, RE—FREL, EH
BN Dendrograprus ? SP-, XA ZE—FEE KU ER, EAK/, EAKERERER,
HHERAESFTRERE, MINEBURKEER (Dendrowubus) HIRKERMBAMI Y IE 12
&, HREHFIBERHNEER, AN ELZEE EERHITA Dendrograpius |8, RSB HRIF
FIRRAREFERR, ERUKIVAZRBTRILE] Callograpuus BIAFEK, W RERER Y
%R, BZ, NENELHYRNERE, TRE—HRER R BEEEFURER
HREFENELZYE, FT R . KBENBEHE. EH5AAX—RrEaRBRaNELGIY
BEELXNEEORILELMNE, 1935 FHNRBHEAX (FEMKE) TRBZERIT
8 B, 10 fir, Hth{1¥E T Dictyonema, Dendrograpius FRMEER D Fo XIRERLH
BEGHRI, BRTEREERNRBLARE EARENEHHLE — LERSEHEREAT
US> 3: 0P

=V8 R oA
WELFF Family Dendrograptidae Roemer, 1897
FMisELE$ Subfamily Dictyoneminae Mu, 1953
Wit B R Genus Dictyonema Hall, 1851
M ERB(KkER) Dictyonema sp.
(Ehg 1, & 6; HE 1)
21982 Diciyonema sp. (A), ki, 677 TLEK 1, & 11,
AH1MRKR, EAHEERLER, TRHRAOELIEE, NREHRSHOENEL R
B, WAMESHELGRKLY 8 mm, XA 10°—12°, KEH—,2% 0.6—0.7 mm, HMREE
ok, K 1.6 mm, SEK/NTASE,% 0.3 mm, SHABK HERRMEAL, H MR,

$EE | R Dictyonema sp. RYELE IR A 2 IR dirograpius sp. FELELIRE

IE. Bila® FRGES X Ol O FRHE LG D
Showing stipes, dissepiments, autothecae and Showing stipes, autothecae with furcate
bithecae or peltate apertural processes and disc

of attachment (7)
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BRELRERECTEARN—N, BB uEF 8 EE, TRERREGEE 1)

Wit YR ARSZERERLGERE R AR Dictyonema sp- (A) BOGHIE, {H
ROV AREA A, UGERERN 1/2, AIERE R . A—RHWRNRELG, BTIRA
/D TRERE , AREE fo

EFRAELLEF Subfamily Callograptinae Mu, 1953 _

HIBEL R Genus Airograptus Ruedemann, 1916, emend. Mu, 1955
HEEOCREM) Airograptus sp.
(AR L, ® 8—10; #&HE 2)

B3 MRE, RETHEGSREE R,

RILEAKHNER, NE 3 TR —NELABLEERMM, K 4—6mm, F 1.2—15mm
(EEREORROR) HiEmNgRBHE &,

RE(ERE) A REER, KY 1.5 mm, O#E 0.3—0.4 mm, & E,MAL, D&Y,
fiif 15°—20°, MERERZLRKEN 1/3—1/2, 2 XWOMRAFFHE,K 0.6—1lmm, 5
mm N#E 6—8 MEE, MMM ESZEHESTERERN, TR E2ERTGER 2),

W&  Airograprus sp. BRERKRERRE, BRFEERNERK, 3ED, BEA K
R, EEAGHRNRE S X ORI O SRR LA in A 52808 Bl KL AL B diro-
grapius sp. (BR¥IESE, 1980) B HESE, AR ANORROFBNES, S ERE., &
TRILZEAZENIRAE, REFYE LR, X EANEL KRR XERE, EHFUERER
RH# I EUEM

MBI, Airograpius sp. FIEBRMIL T A FRFEREEERE R 1L AR dirograprus
anfractus Lin (1983) HAFLL ARLEFELG LR, THIX o

R E Adirograprus BURIN N TREL, EERXNTERERK. LK. TTHBE
BRI X RERILA LRI dirograpius RIS T, UEBRBR G R, L dirog-
raptus BHE—LETENREER,

WELER Subfamily Dendrograptinae Roemer, 1897, emend. Mu, 1953
WE LR Genus Dendrograptus Hall, 1858
#AWEL Dendrograptus lonchoformis Lin

@R AL 3)
1980a Dendrograpius lonchoformis Lin, BRINTES, 140 TLEKR VI,E 3, 4,
1980b Dendrograptus lonchoformis, BR¥giEss, 190—191 LB VI, & 20, 22,

H2AMRA, EHEEME, RERKE 12mn, % 2.4mm, EAKYE, REHESH, X
B 4.3 mm, [, 4 200, AL N, LB EFFIR, KEH 0.4—0.5 mm, ,

EREMEME G, B R E, D%F, /DRI, Smm RE 5—6 Mg, SfE
R

i LA ANE LXK S Dendrograptus lonchoformis Lin(FR¥iE2s, 1980a) #
o EIEHFIBATREE (7—8: 5—6 M), LA E B (0.3—0.4:0.4—0.5 mm),

ELHRMNE EBERESE (FHES, 1980b) HRAIZRE B Rt &L 4 T #5 6
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Dendrograptus erectus minor Lin UL, (B ¥EIMRAE LGS, HEEN 1/2, HEH
BRE, ZABAB.

HEERRNINERELGR OB E Tt % L E RS Dendrograptus edwardi
Ruedemann (Ruedemann, 1933), HFEZEAKKK (3 £2), KEAHTMEN 2 £, HEHIH

8,5 Tl

T&EHMEL Dendrograptus pronus Lin

(BRI, A2 &E 3)

1987 Dendrograptus pronus Lin, pk3ai, 173—174 T,EHR 11, & 5, 63 $EE 13,

EAB/NRE, B 15 mm, BLH7mm, BigHE | MERNKER, HR17—2.0mmn,
ERBERME, 5 0.7—1.0 mm, 3 BCRHR, B ERK B G /IR, THAKRE,

BHEE(ERE) TR L, AMKESR, K 1.5mm, O8% 0.5 mm, BEEH, 0%
S, 0RTHE, i 15° 24, HBRERSEHRKEN 1/4—1/3, 2.5 mm NG 2 MEE, BiE
EAREEEAE 3),

Wit MELERBRBEERE, UARASILEREZ R 1L AT Dendrograpius
pronus Lin &G, ¥—Z RRE YA ARE S LB,

$EE 3 7R Dendrograpius pronus Lin ZER&KF B 4 7x Dendrograpius ypsiliformis
SRR A & sp. nov. ZEAEMKER
Showing rhabdosome and plane disc of Showing rhabdosome -and disc of attachment

attachment
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Y HRELG(EFHM) Dendrograptus ypsiliformis sp. nov.
EiR 1, @ 4,5 @

B2 MREEWIRA, EAREK/N, ZBEKRE, & 4—5.5mm, F 4—6 mm, BPE—-NE
Z(TEEW R B2 ), B L M AEIE)EEXRKY 1.0 mm, BIHEERRBEEMER, K LS
mm, RIEH S XELER, RH50°—60°, FEAHN, pEEBFRERA—, BLIHE6
W K MIIITE 40°—60° 2], RBUE.WAXE B, LABERK, HIEF, ELKER
g, EEHNA, 0.15—0.3 mm, -

HE(EREAHERKEER, WEXHFEEE,K 0.8—1.0 mm, O#FHE 0.2—0.3 mm, 4
H, I& %, 0RER,K 0.25—0.30 mm, 5mm WE 6 MEE(2.5 mm K 3 MNIE), BIE
B REAE, B ERE—NEH/NEE, TREABIREER 1),

Wit XE—FELERBNINELG, EMEEHRRERBRILEN Dendrograpius de-
mosus Lin (FRIIESE, 1980a) HEMELL HHREAKAN, DRFER KRR, HEZ
T—RE—ME AR ER, ERMIRB 2SR, B TR

T ERILKIUAYRIL Dendrograprus sp. (FR¥IIEE, 1980b) A1 Dendrograprus
sp. (A) (#R3EH, 1982), XFFMEAB LKW, A& EARBMH,E 0.6—0.8 mm; J5
FEAEEN 0.3 mm, S REFMENFFEATEEL, B Dendrograprus sp. (A) B
PR/ N—ED 43, T REAT YT LB

WER? (REF) Dendrograptus ? sp.
CEllR 1, /75 A 5)

AR, EREAN,EE, 6.5 mm, 5 2.5mm, EARERER,LS K, FRL
w7 R, RUTGE . B2 E, KR8,
BEEWEARK 6.6 mm, BigH 1.5—1.6
mm, BEHE—,EEX0.5—0.7mm, R
BaE, TREAL TROR A R R,

ERERER, ZAK, K 2nn, O
% 0.2—03 mm, WHE, 1%F¥, 0RLRE,
BN, 4 10° 24, AR lEHE D, DO
HRKE®W 1/4, 5mm NYEF 3 MEE, Bl
EHRAACGEE 5)

Wit MBS E N BT AR AR SME K/
RUERKILAN Dendrograpius flatus Lin
AT BJEHEXR AN ERL REBRHES], H
FEABG o NUBRERW M E L Den-
drograptus jiagouensis Lin L TREEL
RiltdH, EXfEEEEN/NIMEGRARE &S & Dendrograptus ? sp. £k, ERK, R
SRR, TR M 5 — NG ZE R 2 5 RO

Showing rhabdosome, stipes, shape and arrange-

Eﬁ:%ﬁ‘.{ﬁﬁﬂo ment of thecae and plane disc of attachment
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XiERFRONER, SHN=#TERES H & HE Dendrotubus sarcodacsylicus
Lin (BBRZE, 1979)ZAKKEEIBL, BEARERA—,TMEMNZHBAZNET
EREHTRRMEES], Dendrotubus HIREHFIEHR, HBRER RS, DBaiMik,
WATAR AN ERY BREK, BRERNEEL REHTTEXEES], MRE R E LR RN
WEH, HTHRALRD, RERE, MEEFRHK EIHA Dendrograptus,

g X X M
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DENDROID GRAPTOLITES FROM CHANGSHAN FORMATION
(LATE CAMBRIAN) OF XIYUSHAN MOUNTAIN,
TANGSHAN, HEBEI

Lin Yao-kun
(Nonjing Institute of Geology amd Palacontology, Academia Sinica, Nanjing 210008)
Key words : Late Cambrian, dendroid, Tangshan, Hebei.

Summary

The Cambrian and Ordovician Strata are well-developed in the Tangshan area, Hebei province,
with rich trilobites, graptolites, cephalopods, ctc. A new dendroid graptolite fauna was discovered
for the first time by the writer and his colleagues from the dark bluish grey argillaceous shale of
the Changshan Formation (Late Cambrian) in the Xiyushan Mountain, Zhaogezhuang, Tangshan.
This graptolite fauna formerly was only known from Xiaoxian, N. Anhui and Tai’an, Central-Souih
Shandong in China.

The new materials described in this paper consist of 3 genera and 6 species (including one new
species and 3 unidentified species) which are listed as follows: Dictyonema sp., Airograprus sp-, Den—
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drograpius lonchoformis Lin, Dendrograpius pronus Lin, Dendrograpmus ypsiliformis sp. nov., and
Dendrograprus? sp.

As mentioned above, the dendroid graptolites characterized by benthic, endemic and oriental forms
are one of the earliest graptolite groups in the North China Region- Among them, the Dicryonema
sp. found from the Changshan Formation of Xiaoxian, N. Anhui probably represents benthic forms;
Dendrograpius lonchoformis Lin and Dendrograptus pronus Lin are known to occur in the Fengshan
Formation of N. Anhui, W. Hebei and Central-Scuth Shandong. Dendrograptus ypsiliformis sp.
nov. is a small (4—5 mm in length) and primiuve form, representing a new species of the genus
Dendrograpius. The speciments of Dendrograptus? sp. clasely resemble Dendrorubus in some characters
and shape of stipess but differs from the later in the peculiar character and arrangment
of the thecae (autothecae). Since the specimens are too few and fragmentary to make a definite de-
termination, it is preferable to put a question mark after the generic name. In the shape and charac-
ter of the thecae (e.g., the furcate or peltate apertural process, etc.), our specimens of Airograprus sp.
indicate that it is the most primitive and oldest species. This genus was established in 1916 by
Ruedemann from the Ordovician forms. In China, the representatives of this genus were described by
Mu (1953, 1955) from the upper part of the Yehli Formation and by Lin (1980, 1987) from the Late
Cambrian Fengshan Formation. Recently, the writer is of the opinion that this genus ranged from
Changshanian of middle Late Cambrian to Early Ordovician. The Changshanian airograptid forms
were the Airograptus-like ancestors.

Some bottom-living forms in the Cambrian Sea are revealed by the presence of a thickened stem
with a disc of attachment as in Dendrograpius lonchoformus, D. ypsiliformis sp. nov. Airograpius
sp. etc, or by a plane disc in the proximal part of the rhabdosome as in Dendrograpius pronus, etc.
In addition, the new dendroid graptolites as mentioned above and the associated shelly fauna might
have lived in shallow water, probably providing the evidence of an euphotic zone environment.

B R ¥ B9

FREFASETEILEUREERNESR LB ERT & L 8 th 8B Dendrograpius-Callograptus-Dictyonema 2
(GRYT =M Changskania ), FARETPENEREAMR G EYHRT. RESHN ZSY-1,

IR 1
1,3, Dendrograptus lonckoformis Lin X6, ZidS. 108012, 108013,
2. Dendrograptus pronus Lin X3, Zig5S;: 108014,
4,5. Dendrograptus ypsiliformis sp. nov. X10, 4, Paratype, Zid5; 108015; 5. Holotype, ZigS: 108016,
6. Dictyonema sp., X3, Bid%5: 108008,
7. Dendrograptus 7 sp. X10, Eig5S; 108017,
8—10. Airograprus sp. X10, EidS; 108009—108011,
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