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HREFHEHEEZEEATEEEL BEE 4 MO TRBENEER B TMHAANK
BB RN E WL ER B, 21 Dendroidea H H# Dictyonema, Dendrograptus,
Ptilograptus, Acanthograptus, Thallograptus. Medusaegraptus J& 1 Tuboidea H Yy Galeograp-
s BEZHTR MG 6FH. HAMNEGRFRHLB AN H AR BILH Y
Caradocian # B ) Orthograptus longithecalis 1 (W8 8 1 X)) B} Climacograptus geniculatus 1§
GEEHX).

XKW WBER TRES FRENMEEL
—\H B

WMEEAEREI N Z, BRRE—AREZYFRA, BHF2, LA KL ARFRE
A EUAICARREF, U ERRE. TEHENRHES PRBARNEEAERETS
ZHR FRERE AR, 1955 £, BRZ E(FEMEE A )—HHRiEE Dictyonema
szechuanense Mu, D. sp. C 1 Ptilograptus glomeratus var. sinicus Mu 2, & T 1984 Fid
BT BRI B BB ARG Medusaegraptus BRI JLA-F, R Z (1985) i T H il I
Kol A B E W) Dendrograptus yangtzensis Mu, & & 125 (1988) 3R E 1 |/ MA [
+FHANWIEE L i1 HE Dictyonema sp. C Mu, Dendrograptus cf. yini Mu, Airograptus
sp.. Acanthograptus shiqianensis Xiao et Zhong F1 Nephelograptus giganteus Xiao et
Zhong

ASCAPRLAR 1977 BRI BB L B A EE R B SO/R B R & B %, PR il
BEMBEER MK, AP aER AN Rt A EERE AR
SPAIE AR ) e I TR P BB e TR 4 — B AR A R 1981 FAIL B EMEE MEM
ih B T SRR B 1 MARA RIE RS 3 A KRR BRI HARFERA
EETERmEH.

X—FEBERIEELNY LTS 1984 FEERIBH) Medusaegraptus hispidus Lin,
M. setaceus Lin, M. pavonicus Lin, M. floralis Lin, M. divaricatus Lin, M. ? plumosus Lin %
6 MELXBAMAIHRHN 2 H 78 15 #,HKF 6 M H. ENEEIHRENR | FiR.
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Distribution of Middle Ordovician Dendroid graptolites from South Border of Ordos Platform

% Tofliis Y,goxfn BEE Longxian
I}?arﬁeff iGjTenera B "HTH L B pARRG]
and Species Taoqupu Shiguaizigou Heiyingsigou Longmendong
Dendroidea
Dictyonema ellipsoporiforme sp. nov. +
D. cf. szechuanense Mu +
D.sp.a +
D.sp.B +
Dendrograptus flexithecalis sp. nov. +
D, licroformis sp. nov. + +
D. longiculmus sp. nov. + +
Ptilograptus ex gr. glomeratus Pocta + +
Acanthograptus mui sp. nov. + +
A. sp. +
Thallograptus sp. +
Medusaegraptus divaricatus Lin + +
M. floralis Lin + + +
M. hispidus Lin + + +
M. pavonicus Lin +
M. setaceus Lin +
M. ? plumosus Lin + +
M. 17 sp. +
Tuboidea
Galeograptus coronatus sp. nov. +

EX-WEEABLEENEAERBEEG EWELGHNY LT, 0 Climacograptus
geniculatus Mu et Zhang, Orthograptus longithecalis Mu et Zhang, O. ex gr. calcalatus Lap-
worth, O. pauperatus Lapworth, Diplograptus vespertinus Ruedemann 1 o 7. § /0 &P
JEH) Dicellograptus (RJE R D. forhammeri —38), FH T 1189 B A4 B R 15 B pkfli sk A
Orthograptus longithecalis (VB X)) B | T 4 Climacograptus genicularus 5 (BB #b
). WREGHFHYTRSELPEBEHRIWA C. genicularus FMAETE X b RIG 5
1L C. spiniferus ., FIEFMEXT L, Kok LA 4 3% E h B M4 (Caradoc BB D. clingani
.

EETEHIZE RERELRPAKRY T AET.AER.E5E . HER. BG4,
FrobkE8 LR B R XEH K EE S B R R 3 T E KBRS ZERT
TERATEI R 1989—1990 FEE T K BB S M WEY; MRMRAEAIRA R, —HEHER
R RS .
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WHREAREAPHARARE, BENERRKY K HEETEHII PRI, —H
EEE B sit, R B S A ERE, DERFEENIEZER M Dictyonema flabelliforme
(Eichwald), Callograptus salteri Hall i Bt AW, AT, HEHF —EHERE L. HEX
WML ER Y EE R, T8 AR KR AR D EEXARR. B
BERWHZER LS HEE B hE BB B R IEE EY . E I E A REN 5 K AHE
K3 (Kozlowski, 1971) , SRIG BB THIK, M FIRE  BEE M ZE L (ME . UL ER &
HEKMEN . LT REERHEEG RN RBEE, —REWAE, B X EeFik
B, AR K, B DL AR E NAEST # sh 4Bt .

EMZEA —MHMAE T ERMER, IWERAZ, UEEAEERE £ BREN.
B AR Dendrograptus licroformis sp.nov., D. longiculmus sp. nov. . Acanthograptus
mui sp. nov. ¥ EERE BENES WEERKARK. HEENBRTEMBREE LBRT
A JE Y 5 AR TR 1 B BT 75 (B3R, 1983, 1987) , 25 A K 4 W] BE #1124 B [T R R S A
3. BREBE98)YEMS X FEHRR, A RNEK P IHRERE, KBEEL AFEREN
%, RZBHFBRMIEKCHZER, U AR rRE. 25T —WE. RIT@RES
FEEEEN, WL G EIRE /N, #0 Dendrograptus licroformis sp. nov. ., Acanthograprus
mui sp. nov. , Thallograptus sp. fl—2% Medusaegraptus B ZEGEEZ N 5—12mm, i E
LK, EAKBEBEKX, W D. flexithecalis Hl D. longiculmus A F W8 & E LA HE
. BULFEX RS E S QIR AR AR, TG 2 FBUARE . Medusaegraptus
BEX—RWERNDRPL BEHMO, BET 1984 FYFELRA, IXERELHE
IX 3ok 49 3 Fh, Ho P M. pavonicus Lin B— i /NI EBRER BRI 2—3mm EB—#
HMREMFARTTR FEEATRAR I MR, 1980 —F S HMU PEERER, &
ZH M. cf. pavonicus, NEGEN EEHMEEFHERIEFHEN, B Thrd /b, oA LM
EHIT, AT E L, —FEREE X HEEREY DB RERRF LESE, 5H—
HEELHEEATEFERFRRLELUN . KL RE Medusaegraptus ? cf. plumosus Lin Ml
M.?sp. JHERFWEREAREMFNER  RERRKD , REL L, UELLEFARE
FabsE,  HERGZ EENSER N REXEXRTNIFF EHTTILAXLEREGRSA
WM& R, A TSR RS, BN E A&/ MIFZEMH R RIE L .

A SCHE R Galeograptus coronatus sp. nov. , X B ZE 11 B (Tuboidea) 7 F B 5 &K
RS FRBEXFHELGRBTHEZASYE, TREEAIME, & TiIREL )
1 ML T SRIEEGRRFL, WBERUERAEDS, 2 AL, TB2H T
FEALER—#, REZEASUN 2 F. EIIMR—EIN DR R E P EE M, HET Gale-
ograptus coronatus E’Jﬂi‘fm ’ﬁﬁ | *ﬁ%?ffﬁ’jﬁﬁ Galeograptus B’Jﬁ\.i , @ﬂt%%ﬁ\ﬂﬂlﬂﬂ% H'Jﬂﬂ
B NIZNPREEE R EE S, G. cononatus sp.nov. L4 SHR L HEEEHREARE
PE - TEEHHOES BEIEXHEANEGRR/N AN BEAERR BIRE
FIME A, ER I EETHRE. ANTERSENEEFE, EEREZ ERFILAK
SR HEREREHIGLES UETER., XHELGEWH R, BAEAKR, ERAE
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X HIE R H R B A Dictyonema ellipsoporiforme sp. nov. ., D. cf. szechuaense Mu, D.
sp.a M D.sp. B NERRLEMEXLE LY HAH. FITROER BRI BEAR,
BHIRA LEEE  RF RSO IR, FT R E T M 0/ 8 Gl D . XS E QLR 4R A
X R—BEIFHMEER . LRBME Dictyonema ellipsoporiforme 2 5, Ho A8 LB il
B X PR BT R A Y S LU B S S TR, (U MW R S SN A o K.
SN E R B ETR, TTE T MR RRE E SE WEB BEUE . Dictyonema sechua-
nense Mu S A B Z (1955 )R, =F W JI4eZ P EEE LR ILGE, WIREDR X
R Gt R B, A HZ A R AR — SR 3

X—WEEABRPEF LA LB Prilograptus MIFRAS, BRE 4 (BN di 7R
I E A S FFIEE O 8B J8 Prilograptus ex gr. glomeratus Pocta — 2, P. glomeratus Pocta
7 Bohemia F B A E AL (Bulman,1938) , XFPE A E“Z "FER MITHWE LR, H
Wb B Y FE AR | HES A0 BE BE A0 24 BT AT A AL 8L, Prilograptus B Hall 7€ 1885 4E 814, Wi J5
Hopkinson (1895)4R 3 Ptilograptus W) TR AL, #S7 Ptilograptidae £, 100 £4EF K, X%
EAOWMRE LD, HALITY 20 MR (G 8I4E,1962) T4 A REtL A St 30 Fh. #Hip
Ptilograptidae B}t R G$E Prilograptus —J&. 1962 F . M EEM R ZEO LN EGHE
B, ARG A B il B B IROR Y Prilograptus B4 BB A MSLH B B E G HAY B E
WIS IAN Prilograprus J& s B A B A 73 A% B4R U AR B 37 B9 I IR Prilograptus J& 4> 4, 12
SE R Zigzagigraptus AHIEEEJT A RAH B il iR i B Prilograprus FAR B MAF5T,
i i 477 RO B T PR BB A2 5 SR A5 HES » 1t P B B R b ] AT 52 L R BB R
B2 AT [6] 5 i B — 0 CRT BE S 0L T3 BT B0 » ALY 55— tho 150 A o SP1 B MO i — I 477 i, £
BRM AL 2P0 T — R P A S X717 55— W, X 3 5 48 R 2 R T
TR BEERENEAHE . HREHEECETWEGRE KRR MEESE — W
HE, ARBEBBMERTE . MREAREM AT thE— S EE LBk TH MY
B8, INTE B A (R SRR S AR I SR FR A B, B L 8 A 1 B 28 A BB B AL AR N SRR B IR )
Lo, R T 52 431 1 B9 e /b — 8 BRSSO B T R E, B S R B A RO
HRAL, ATREAR N R, E AR BN A ES STl FHEZALHERL,. UTERES T
# . %1 Ruedemann R W) Prilograptus delicatulus(Ruedemann, 1947, BIAR 34, 1—12, &
FE 6 BBE).P. alternus(BINT 34,/ 13,14), P. poctai (FINT 34,8 15,16, b iR 16 K]
BEEEREMEE, KM AN EAFE B ER TN IR HELRRE — X
B FFRIREMABEHEALKHER T B AELED.

G LR MRS EEE TR EE R A TS, B2 A 7 B/ s g X, 8
BETEALE, B AEEN LB YRR B EEAHNE, EENESREERTR
REARBERN . WREHHEEEIEN I HH KR AN REEG YR BEHE
X H RN ERARE R, WA KR, KBS TR B0, Mt r a4 T8
Bleypik. HTESFHRIEEGSYE, T EABEERE . CHEAEE T HREE
ERHNNE NEAHRBET IO B - T ENX —FE RN BANR, RET
TREREATROESGHY  AETTHANREANELRRE.
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B ¥EHBH Dendroidea Nicholson,1872
¥ GF Dendrograptidae Roemer, 1897
Mg LEIEF Dictyoneminae Mu, 1953
MLELR Genus Dictyonema Hall, 1851

BRI MIEELER) Dictyonema ellipsoporiforme sp. nov.
(B, E 11—

ERER, RER, MK 24mm, BEXFE 30mm, KGFEZHET1: 1H 1+ 1.5, R4
REBRE S MABGET 120°89 3 f1 . TR B A B A4, H S EAX 0. 3—0. 4mm , FL Y
CEAMELHEFIE® , 10mm N 10—12 B, R BB S R A S 5 KT 55

TRBEAR 40, 5% 0. 3mm, 5 AH 4022 7 A IE 38 , A 3T BR 03 5T B 48 0K » A S0 400 U Y ¥ 1) 2 T
fL.5mm A 5—6 MR, B TR SR A ERRE, BE O T, X WERE MR
Wi m ., RIBARANE LOERE, MENESEE, 5mm JF 10—12 MRE.

it MNBREER.EOHHTITERNEEY EEHFSHEREHRWRIT AW
B JEEREY Dictyonema flabelliforme (Eichwald), BRI ETFTHAHNMILEMER, 2ETF
TR0 5 AR SR T B A AT B 3 FE A R . X A IR LIRS A R FL R B R OR R AR W AR AR .

X R B LR M FLB A& A 5 Desmograptus Mt , B AR 4= £ B F Dictyonema
FE B, S5AEANE A AR IE RS A3 T B M FL, SR T Desmograptus J& L ILAH W E
AR Z AMERLEE R JEROBE MBI, R ITHEFE.

EMER  PETEE BNk, Bk 4 Orthograptus longithecalis 7 .

& LA (LM  Dictyonema cf. szechuanense Mu
(I ,E 4

EEBBER, RLELH, AN 4S5 M EABEHNETFHE REEE 4om, TE
1. 8mm, & A ¥ B a il , L 2 BT R FE K 3. 6—3. 8mm, $& 0. 2—0. 25mm, 4 MEPH
1 ALIE4T 13K, £ 4 60°,2mm P 4—5 M. AR AR B E) Y B BRAE SR 3RE KT 5K

B A, BT, A AR 1/5, 40 TIN5 BF AL IE S HALS H A
FNE KD REHMIL, 2. 5Smm WA 3—4 MEE, REEFRAE, B TEARE ERT
HERLEA LA BESHEE /ML, TREEREN DE, RAORIOR.

it RS THRE—MEGERERMEER BRFHSRD EE T HE
2. NEAENEESTETHRE—FHERZEENEL. HHRFSBEZ (1955 FF
ARGy )1 4% 1L T BB S HY Dictyonema szechuanense Mu £ N30, Hl FRATIAA L
BEBOR MUV  M R LB 5 A SCEIRR R Dictyonema sp. B 8 T R —Hu R A R AL, /] B
R LA B R AR A5 GX R R IR A5 T RE AN 2 B SR A 500 B RTF T R MV B B BUAIR
RS EE, WEEHNER, ARE—F.

FHEA BEVEEREE G 7, BITR A Climacograptus geniculatus .
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WEETF Dendrograptidae Roemer emend. Mu, 1953
WESLR Genus Dendrograptus Hall,1858
B iR EIME L (EF) Dendrograptus flexithecalis sp. nov.
(EIRR T, 3)

FAEME, /MY F 18mm,  10mm, BAMEARMN 1 MEmEENFEEEL S,
£ 7mm,FEH 0. 6—0. 7Tmm, FIELF AL 90°. BRI E M, MR EE MM, smm FE
BEWE I ME. IAMEAETE B2 EL K, 4 8AEN 4mm, 3. 2mm, lmm, 1. 2mm,
2mm RE, T AWTE 30°—40°Z 8], T A B AT EY—, FHMREH 0. 3mm, UM BLLHRE
HEOFE N 0. 6mm., KB (FTRE N IEME) AT Eo B K, AN B B89 = M4BT TE , lE N
SAME, AR, 5mm BEE WA 12—14 ME . BIRESEEAH.

Wit FMFFNSHEREMNEaRMENSTTSHAMNEGHEER . WHEAHW
SRR EMIT T AR T EMLIE BAM D. sinensis Mu(BBB Z,1955) F LA ALL, Bl K
B ERL BN BILIK (B D. sinensis BB E N4 GEFRERIIE.

FHEBA  Brva B sk di g, Bk i 4 Orthograptus longithecalis #F

B AMERF#) Dendrograptus licroformis sp. nov.
(ERT,E8,9;#HE 1a,b)

AN, EAE,H 4. 8mm, 5F 4. 5Smm, KIEHA 1 M =ZABHBREER, ERY
0.4mm, 5— 4 EHE, EXEH.FH,K 0. 5mm £4, KRB U EAH, M 40°, B
B, % 0. 3—0. 4mm, 43 £% 2—3 K, BIBEAR S, S TR, A TE 50°—T70°Z [H] .

ME TN EREBR TR L, FEREE MEMEHR, EEEH, O%F,. 0R
RB HEL B A/NACEL)  HEFILH, 2. 5mm HE 3 MEE. BIREFEASEEE.

Wig XER—MR/IMWRES KEMHY, AL smm, ERHEMEMELE. NMIEA
R EREES, HAXE—MERANREL HMHMEE Q980G RR T L2 HEHE EFE
B RIA F# ) Dendrograptus jiagouensis Lin (R 2 ,1980b, K 6,8 9—100ME
ARTEAR KD E A A F AR E LB , (B HE AR BTN, AL B R
X, TEF MRS ERELKE. BEZ Q9SHMRHITTART B H EHK D. loto-
latzensis Mu (20 BT, IR 6, & 9—1OWRE—MR/NIMFHERAIREA EHELEREX
IN R FTE 2—3 5, A B L H BT DR

MBS BEFEBEE I TR A5 F W, BITEA Climacograptus geniculatus #i .

EEWEL @) Dendrograptus longiculmus sp. nov.
(BT, 1,23 2)
EREN, WL, & 20mm, § 8mm, IEEHAE — M HEMKE, K 6mm, KEMNHRTE
— AR M E R S, B2 0. 7—0. 8mm, E R4 F AL, J /3 30°, RE A KM L
ERVERSBETR(EESTR 6 KO, M RIEERE . LA, rESMESH, RAE
30°—60°Z |, EE.EABMAMHTES—,H 0. 3mm,
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2mm

B 1 Dendrograptus licroformis sp. nov.

EMGREMERE, REA K BN BT 2R (Showing the web-like basal disc at the
proximal end of the rhabdosome) ; g5 :115598a,b

BRRE(ERE)FREL, VAKEE MEMES R, @A/ HEREEZAK,
smm BEE WA 4 MRE . BIREERAHEGER 2.

Wit FHAHAEMEZMSEEARSFEANNELG NEAEINERN R
BB A SR L EBELNIARETRBEENEMRE A, Bl Dendrograptus
hsui Mu (BB ,1955,21 3T, ERR 7,8 1—4)F1 D. yangtzensis Mu (BB ,1955,21 5T,
B 7,/ 5—10), (BAF X ek, ZHIERHEBM, 5 D. hsui Mu RAZAETFEER
HEARKWEZE, ZARSBILA P FERNELG RN, XEF MRS LA BR K
B35 D. yangtzensis Mu fHLHL, G & BEAF 1 MBEMEZE, S E LEA KBTS HER
BT, RESEHE ERRE, B RRE RS RAAFE, LHTH F T X RFE,

WAt T B % E B A EEE Dendrograptus liangduensis Lin (R4t %, 1980a,
140—141 BT, EI KR 6, B 1, 2) M B FAH L, BT A EZMMEE, HEARSE, 258/,
1R  EABRRBHEAHHIEE , UEFTR BEABA N EHM.

FihS LR 8 B — FF Dendrograptus flexithecalis sp. nov. fi L, AMEFEZER K
EMEABRORERA LEEEZR, BRANEFETRE EREHEAFMKFE.

MBS PETBRELH T, B TR A Climacograptus geniculatus 5 7178 B Pk #135% ,
Bk #E 48 Orthograptus longithecalis #f

P ELHFE Ptilograptidae Hopkinson et Lapworth, 1875
FI®CM Genus Ptilograptus Hall, 1865

BHETFIE L EBR) Piograptus ex gr. glomeratus Pocta
(ER T LB 5—7)

PRl 3 MR A LR, AR -~ EAR ZENEARTEER . EAEAS,
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B ZH MK 2. 8—4. 2mm, F 1. 4—1. 75mm (5
FEPEEMN, TN 0.18—0. 3mm), PR HEWEr, K
1.2—1.5mm, WG A TR AT E, 2H W, LN
ZEEHES FEA B BN, A 40°—50°, P AE 48 H
HE RIEEAEE, U2 FTR, 2. 5mm WEH 3—4 4
Wit FEAERBER BB, BT E LB
M EEHES PR SR IE R R R PAE AN .
HFRABAZENRIETHRUIE S, XBBAEF
WG A MEL A HERERIZR, URSE,
LRI ANEGER/DN EREFLEENBREZ
(1955) Fr i s 4 9 1| 42 2% 1Ll o MBS Y Prilograptus
glomeratus var. sinicus Mu ECEI3EIT . 1B XT B8 bR 42 0 B
BHENE, RAHEZERARMN, B EENERE
FRITWRAZEA K EE G R, T P. glomeratus
sinicus IR EL, BARARBEA AN ML F, EEXEEFER
Bohemia B 408 P. glomeratus Pocta (Bulman, 1938,
p.D19. Fig. 12 d, ¢) E"Jﬁﬂi@ﬁ,ﬁtﬁ%aﬂfﬂ%ﬁﬁfﬂ @ 2 Dendrograptus longiculmus sp. nov.
R R . DA AR R AT P. glom. TR REGKAIEN, £ X R
# % W} % % (Showing the proximal part of
eratus X—. B K sinicus WA AREIAN P. glomera- p .1 dosome, the longer stem with a basal
tus, BHEFEMBIEQID BN K sinicus WHMIL  gisc of attachment) s BiZ 115600
B, R P. sinicus Mu,
. FrEGr  PETHRE R BN AH T, BITRA Climacograptus geniculatus .

RZELF Acanthograptidae Bulman, 1933
RIZLEMR Genus Acanthograptus Spencer,1878

BERESL@FF) Acanthograptus mui sp. nov.
(ERE . 1—3

EREK/N, BAR B 6—11mm, $ 5. 5—11. 5mm, i FF 3 MRAUBFHA EBMAET
) A AR, U B LA R ZS (R BE 4 A T E BRI Al E 24, B, KA 1. 65mm, 3E 0. 4—
0. 5mm, {EEHHE — /DT EF A E R, BERN 1. 2mm, AEZEHREFLL 30°—40°H) K f
EH3IAER., FEEGEMERES — 49, & FHENEE N 0. 3—0. Smm, ZFHK
#1110, 3—0. 4mm, 1 H AL SMFI R AL B9 K S LS, Smm WF 8 AR (H] 2. 5Smm WA
4 RO,

Wit FHHWEAHIEERXRNEERETE TEME DT 5 A1 Acanthograptus
sinensis Hsa GF7R%,1948) , ZRIE T HHE R BB/, ARG H 1/5—1/4, AINFEH
2 HEFURR A HL I

MBI ED R/ PIERERE, MIFRGCER BRE 1948 IR M HE & 5
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S A. macilentus Hsu HEAMY, KFIETFEE MK LR A R, TR .
WHEAT 1964 FEHENBRZHRTEE, BWEZFM, HHAN Acanthograptus
B. EESUBRANEAWS, URLESE,
B RevEEE Sk sk, Bk 3 4 Orthograptus longithecalis M E A FIH,
W1 1R A Climacograptus geniculatus H

EXEZEAF Inocaulidae Ruedemann, 1947
FE LM Genus Thallograptus Ruedemann, 1925

FERCGRER) Thallograptus sp.
(R I, 446/ 3)

EREN,EAR, B 5mm, T 3mm. BF
HBIEEA LA MEE, MBS XA B, AY
30°, Heb — R AR R AE Y BE S py VBt X4 1
B, %y 30°—40°, B M F L E R a4
H3BLEAKAH. HE, FL 0. Imm, 4 HE
FTHM , B EEAREE, JE £ 40°—50°,

EEHEMAEUFHUFEREAR, 1
BERANEK HEFIEE, —BA B R
B BB L FIRE R SR RImZ b R
R, XRMFER Acanthograptus BFIMR 2 X
N GEE 3) . s T

Wi MAARABH Thallograptus #)— 3 Thatlograpius sp.
RS BRI LM FRERRTERT oy on s s mrt st man s La
BER ENFEE. RS REZFRE A 41 ) (Showing complete rhabdosome, short stem
B SN R A B KW . Thallograptus LATE LT with a disc of attchment in proximal end of the
THAREL, RE®  FERLT FREELS, rhabdosome and twigs in the termenal branches)
FREENFEEEARE. RIS 115609

FMBEA PR EAEH TN, I TRA Climacograptus geniculatus i ,

ERERLB Genus Medusaegraptus Ruedemenn , 1925

EFWEERETL Medusaegraptus hispidus Lin
(ERR T &5 ERRN, & 1—5)
1984 Medusaegraptus hispidus Lin, WR3a3% ,474,475,479 S, B 1,8 1—7.

Wit AN TFR—-BA.Z2AEEEZULE 6 M. BEGRRKRRERKH X
30mm X 20mm) , B TR EL KA GG . EAXEIRAF R ER. . EHRMT AP
B SERAIFIEEN 1984 FEF RN Medusaegraptus hispidus Lin 22— H,
R KR A R —F

FHBA  BevER Rk ek, Btk A Orthograptus longithecalis & o
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PEEREL? (LEBF) Medusaegraptus ? cf. plumosus Lin
(EBN,HE 9,10

WAL T, EARERAEE  NREFEOIRAN R, THAZ AR ZET—Ho, K
9mm, % 4mm. EAKAH FE, ATHREMH LIS, FE 0. 3—0. 15mm,

HENHAEER AAML MOMEAEE, SRKRFWMO, K 2.5mm, F
0. 08mm , 5 K Bl £y 40°,

it WIRERABRAKNERXR—FEREAHTDZEZRIAREFFRFLEE,
B A K AH 24 2R LB Medusaegraptus ? plumosus Lin FIZEF (FR3E14H,1984,477 T,
IR 2, B 9,10 48 A 5-1,2). RRIBREXRHRHIIRAKE EABRNFER (M. 7 plumo-
sus A HILEA KK 1—1. 2mm, TR R 0. lmm) , JRER—FHHER EH FidX
S BRTFEARE EER M. ? of. plumosus FILLEF AL E .

FEMEA BV R ok el ik, Bk 4 Orthograptus longithecalis # .

EEER? REF) Medusaegraptus 7 sp.
(R ,B 7,8

EREAE XM—MB, A —FHEREAERY —B., EARTHMUFAE. K
14mm, 3% 0. 6mm , {F W% BE 5 £F 4B R Fr B A .

FA A YR LA B S B PR 28R 4 3848 SR IR TR HEF L T RE 0 L 49 B R A
H BN, 2. 5Smm REHE 3 MREBE O RMD,

g MIRERFTRAIFIEE X — T RN E AT BN Medusaegraprus #ZET—B
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RS BRFBREAH T, BITHYA Climacograptus geniculatus .

HFEZAH Tuboidea Kozlowski, 1938
HEEZLF Idiotubidae Kozlowski, 1949
EETEM Genus Galeograptus Wiman, 1901
ETRBELEH) Galeograptus coronatus sp. nov.
(BRI ,E10:;-KRN, B 11)

ZaAk/N, 248K, 8 3mm, 2. 4—3. 5mm, PR A BN E LB BT AR
EHEF,LUERE,HR2H 0. 7—0. 9mm, LK “B"HE, —MIPEFT I 5—6 K", K
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FREHESTSERE LR, B F9, ERTMMK S, E Rk 0 MR
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(FTREANEMER OF), 1 RKEo L. FHk Lo XFR. BIREEE S LR E/L
B s B L2 T EME 8 B85, X 28/ |/ £L 7T 68 8 A /Y O 0T,
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sinensis Mu et al. Bf 1054 IEME M B L HR AW 5—6“B e EpMe (HEE AR T E fr
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—E M.
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A STUDY OF DENDROID GRAPTOLITE FAUNA
(MIDDLE ORDOVICIAN) FROM SOUTHERN
BORDER OF ORDOS PLATFORM

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

Key words dendroid, Middle Ordovician, southern border of Ordos
Summary

The dendroid graptolites of China have been studied for more than five decades. Many
important species of the genera Dictyonema, Desmograptus, Callograptus, Dendrograptus
and Acanthograptus have been described by Professors Y. C. Sun. T. H. Yin, Singwu C.
Hsu, A. T. Mu and other researchers. All these dendroids have been found from different
localities of China, ranging from Upper Cambrian to Lower Carboniferous. mostly collected
and described from the Upper Cambrian and Lower Ordovician. The Middle Ordovician
dendroids were previously less known in China. A. T. Mu (1955) first described 3 species
of them in his monograph entitled “The New Materials of the Dendroid Graptolites of Chi-
na”, namely Dictyonema szechuanense Mu, Ptilograptus glameratus var. sinicus Mu from
Huayingshan of Sichuan and Dictyonema sp. C. from Meitan of Guizhou. Later, the present
writer (1984) collected and described some new materials of the genus Medusaegraptus

from the central Shaanxi region, while Zhao Yu-ting (1985) noted the dendroid graptolite



192 I & 7] = #H ¥33%

Dendrograptus yangtzensis Mu from the Pingliang Formation of Pingliang, Gansu. Recent-
ly. Xiao and Zhong (1988) reported from Shiqgian, Guizhou 5 species, i. e., Dictyonema sp.
C Mu, Dendrograptus cf. yini Mu, Airograptus sp., Acanthograptus shiquanensis Xiao et
Zhong and Nephelograptus gigateus Xiao et Zhong.

The Middle Ordovician dendroid graptolite specimens described here were collected by
the author and his colleagues in 1977 and 1981 from the Taoqupu Formation at Taoqupu,
Yaoxian and the Longmendong Formation at Shiguizigou, Longmendong and Heiyingsigou,
Longxian of Central Shaanxi (southern border of Ordos Platform), including one specimen
found by the Third Geological Survey and Prospecting Team, Ministry of Geology, in 1963
from Taoqupu. Yaoxian county. This dendroid graptolite fauna comprises: (1) 6 species of
the genus Medusaegraptus which were {irst described by the present writer in 1984, name-
ly, Medusaegraptus hispidus Lin, M. setaceus Lin, M. pavonicus Lim, M. floralis Lin, M. di-
varicatus Lin, and M.? plumosus Lin;and (2) 2 orders, 7 genera and 15 species (including
6 new species) as described in this paper, which are, the dendroids Dictyonema ellipsopori-
Sforme sp. nov., D. cf. szechuanense Mu, D. sp. a, D. sp. B, Dendrograptus flexithecalis sp.
nov.. D. licroformis sp. nov., D. longiculmus sp. nov., Ptilograptus ex gr. glomeratus Poc-
ta, Acanthograptus mui sp.nov., A. sp., Medusaegraptus hispidus Lin, M. ? plumosus Lin,
M.? sp. and the tuboid Galeograptus coronatus sp. nov. The distribution of the dendroid
graptolites is tabulated in the introduction of the Chinese text.

The dendroid graptolite fauna mentioned above was found in association with the
graptoloids Climacograptus geniculatus Mu et Zhang, Orthograptus longithecalis Mu et
Zhang, O. ex gr. calcaratus Lapworth, O. pauperatus Lapworth, Diplograptus vespertinus
Ruedemann, and a few Dicellogratus ex gr. forchammeni Geinitz, forming an assemblage
which belongs to the Climacograptus geniculatus zone or Orthograptus longithecalis zone of
the late Middle Ordovician and corresponds to the Climacograptus geniculatus zone of East-
ern Chilianshan and to the Climacograptus spiniferus zone of the South China Region. All
these indicate that they are roughly equivalent to the Dicranograptus clingani zone of
Britain.

The late Middle Ordovician dendroid graptolite fauna from the southern border of the
Ordos Platform is dominated by the endemic or new forms except Dictyonema cf. szechua-
nense Mu and Ptilograptus ex gr. glomeratus Pocta, representing a new dendroid graptolite
bed in China. Most forms in this fauna are considered as benthonic; only some species of
the genus Dictyonema seem to be planktonic forms, such as D. ellipsoporiforme sp. nov.,
D. cf. szechuanense and D. spp. On the other hand, these species are bottom-living forms in
the Middle Ordovician Sea, as indicated by the presence of a thickened stem with a basal
disc of attachment in Dendrograptus licroformis sp. nov., Acanthograptus mui sp. nov.,
Thallograptus sp. and several species of Medusaegraptus, and of a long stem in Dendro-

graptus flexithecalis sp. nov., D. longiculmus sp. nov., etc. The length of the stem in the
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proximal rhabdosome is probably related to the sedimentary environment. The benthic
forms possessing a root-like or web-like structure might anchor on a soft sea bottom. Gale-
ograptus coronatus sp. nov. is the oldest representative of the tuboid genus Galeograptus.
which was established by Wiman in 1901, with G. wennersteni Wiman from Lower Silurian,
Gotland Island of Sweden as the type species. This genus was formerly known only from
Upper Ordovician to Middle Silurian. Recently it was found for the first time from late
Middie Ordovician in China. In this regard, the author believes that the genus probably
ranged from Middle Ordovician to Middle Silurian. The new form G. coronatus sp. nov. pos-
sesses a very small rhabdosome and a rounded or even proximal end (basal discoidal disc)
which indicate that it probably attached to an even and relatively hard sea bottom.

All these suggest that the order Dendroidea include a relatively small number of
planktonic species with a worldwide distribution, such as Dictyonema flabelliforme (Eich-
wald) and Callograptus salteri Hall, while the vast majority of dendroids, all tuboids and
other graptolites lived a benthonic mode of life. Therefore, many benthonic species are very
limited in geographical distribution and stratigraphical significance but they are important
to the studies of dendroid ecology and benthonic environments. Besides the localities yield a '
number of new dendroid graptolite species which have not been recorded elsewhere. The
new endemic dendroid graptolite fauna described in this paper also reveals this important

character.
DESCRIPTION OF NEW SPECIES

Order Dendroidea Nicholson, 1872
Family Dendrograptidea Roemer, 1897
Subfamily Dictyoneminae Mu, 1953
Genus Dictyonema Hall, 1851
Dictyonema ellipsoporiforme sp. nov.
(L. 1. figs. 1—4
Rhabdosome broadly conical, with an axial length of 24mm and a maximum width of
30mm, forming a length to breadth ratio of about 1 : 1 or 1 = 1. 5. Primary stipes diverging
from sicula at an angle of ca. 120°. All stipes very thin, only 0. 3—0. 4mm wide in dorsal
view, regularly dichotomizing and closely arranged, numbering 10—12 in a space of 10mm
transversally. Interspaces between stipes equal to or slightly greater than the width of
stipes.
Dissepiments very fine, 0. 3mm wide, straight and perpendicular to stipes, numbering
5—6 in a length of 5mm and forming elliptical meshes.
Characters of thecae difficult to observe, due to all stipes preserved in dorsal view. In

one paratype specimen these denticulates in laterally preserved stipes numbering 10—12 in
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a length of 5mm. Autothecae and bithecae also difficult to distinguisfl.

Remarks In the form of the rhabdosome, the parallel stipes and the close arrange-
ment of dissepiments this new species resembles Dictyonema flabelli forme (Eichwald), but
differs in the character of the meshes and the wider dissepiments. The new species is char-
acterized by the elliptical meshes.

Horizon and locality Orthograptus longithecalis zone, Taoqupu Formation, Middle

Ordovician; Taoqupu, Yaoxian county, Central Shaanxi.

Subfamily Dendrograptinae Roemer, emend. Mu, 1953
Genus Dendrograptus Hall

Dendrograptus flexithecalis sp. nov.
L 1. fig.3

Rhabdosome dendroid, 18mm high and 10mm wide. Two stipes diverging from a short
and robust stem, with a length of 7mm and a width of 0. 6—0. 7mm, forming an angle of
90°. Stipes flexuous proximally and rigid or slightly flexuous distally, numbering 9 in a
length of 5mm. One of two stipes bifurcating several times at intervals of 4mm, 3mm,
2mm, 1mm, 1. 2mm, 2mm. and at small angles of 30°—40°. All stipes with a uniform width,
0. 3mm in dorsal view and 0. 6mm (across thecal aperture) in lateral view.

Thecae (probably autothecae) relatively larger, with strongly projecting denticulate in
lateral view: apertural margins broad and slightly convex, hook-like, numbering 12-—14 in a
length of 5mm. Bithecae unknown.

Remarks This new species is characterized by the peculiar shape of thecae and the
arrangement of stipes. In the branching of the stipes this species seems similar to the Low-
er Ordovician (Yehli Formation) species Dendrograptus sinensis Mu, but in the latter, the
branches are much slenderer and usually rigid.

Horizon and locality Orthograptus longithecalis zone of Taoqupu Formation, Middle

Ordovician; Taoqupu, Yaoxian county, Central Shaanxi.

Dendrograptus licroformis sp. nov.
(Pl. I, figs. 8, 9; Text-fig. la. b)

Rhabdosome small, antler-shaped. 4. 8mm high and 4. 5mm wide. A short thin stem
preserved, 0. 5mm in length, with a very small web-like basal disc of about 0. 4mm in diam-
eter at proximal end. From the distal end of a short stem spreading out two main stipes,
forming an angle of ca. 40°. Stipe straight or slightly flexuous, with a width of about 0. 3—
0. 4mm, branching two or three times at irregular intervals and at angles of 50°—70°.

Thecae (probably autothecae) occasionally preserved in lateral view of terminal
stipes, long and rigid; ventral margins straight, and apertural margin even, steeply inclined

to axis of stipe, overlapping 1/4 of their length, numbering 3 in a length of 2. 5mm. Bithe-
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cae obscure (Text-fig. 1).

Remarks The presence of a thickened stem with a web-like basal disc of attachment
in the very small rhabdosome indicates that this form is a bottom-living dendroid in the
sea.

In the shape and size of the rhabdosome and some characters of the stipes, the new
species resembles Dendrograptus jiagouensis Lin (in Chen Jun-yuan et al., 1980b, pl. 6,
figs. 9, 10) from the Fengshan Formation, Upper Cambrian of Suxian, Anhui, but differs
from the latter in the mode of branching.

Dendrograptus lotolatzensis from the Yehli Formation, Lower Ordovician of Benxi,
Liaoning (A. T. Mu, 1955, p. 20, pl. 6, figs. 9—14) is also a very small form of the genus
with a small disc of attachment, but it can be distinguished by the bigger rhabdosome (2—
3 : 1), more branches of the stipes and the more flexuous stipes.

Horizon and locality Climacograptus geniculatus zone of Longmendong Formation,

Longmendong and Shiguizigou, Longxian county, Central Shaanxi.

Dendrograptus longiculmus sp. nov.
(Pl. I, figs. 1, 2: Text-fig. 2)

Rhabdosome small, dendroid, 20mm in length and 8mm in width, seemingly with a
very small web-shaped basal disc of 0.7—0.8mm in diameter. Main stem slender and
straight, 6mm long. Two stipes originating from distal end of main stem, forming an angle
of 30°. Stipes bifurcating several times up to sixth order at angles of 30°—60°. Branches
straight or slightly flexuous. All stipes and branches with a uniform width of about
0. 3mm.

_ Autothecae observed in laterally preserved terminal branches, with small denticulates
and steeply inclined, numbering 4 in a length of 5mm. Bithecae unknown (text-fig. 2).

Remarks By the peculiar characteristic features such as the longer main stem and the
mode of branching of the stipes, this new form can be easily distinguished from other
species of the genus.

In the size and feature of the rhabdosome, the width and branching angles of the
stipes, the new species is very similar to Dendrograptus hsui Mu and D. yangtzensis Mu

(Mu, A. T., 1955, p. 21, pl. 7, figs. 1—4 and 5—10) from Lower Ordovician of Changyang,
Hubei. However, a careful observation has demonstrated that Dendrograptus hsui Mu is
characterized by the peculiar shape of rhabdosome and the alternate group of stipes, while
D. yangtzensis Mu by the shorter stem, and the repeatedly bifurcating stipes with numer-
ous rigid terminal branches. Both are easily distinguished from the new species.

In the character of the slender main stem and the elongated rhabdosome, this new
species bears a resemblance to Dendrograptus liangduensis Lin described in 1980 by the

present writer (in Chen Jun-yuan and others, 1980a, pp. 140—141, pl. 6. figs. 1, 2) from the
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Yehli Formation, Lower Ordovician of Jinxing. Hebei, but the latter differs in the shorter
stem, the thinner stipes, smaller branching angles (only 10°) and the closer arrangement of
the parallel terminal branches.

In the form of rhabdosome this new species resembles Dendrograptus flexilithecalis
sp. nov. described in the paper, but the latter may be distinguished by the wider stipes, the
mode of branching of stipes and the characteristics of thecae. In addition, this new species
has a more rigid stem with more slender stipes.

Horizon and locality Climacograptus geniculatus zone of Longmendong Formation,
Shiguizigou, Longxian county; Orthograptus longithecalis zone of Taoqupu Formation,

Middle Ordovician, Taoqupu, Yaoxian county, Central Shaanxi.

Family Acanthograptidae Bulman, 1938
Genus Acanthograptus Spencer, 1878

Acanthograptus mui sp. nov.
(PL. X, figs 1—3)

Rhabdosome small, bush-shaped, 6—11mm in length and 5.5—11. 5mm in width,
composed of a stem, three strongly flexuous main stipes and some lateral stipes originating
from both sides of the main stipes at irregular intervals. Stem short and robust, 1. 65mm
long and 0. 4—0. 5mm wide, with a small basal disc (about 1. 2mm in diameter) . From dis-
tal end of stem originating 3 main flexuous stipes, forming 2 angles of 30° and 40°. Main
stipes and lateral stipes thin, 0. 3—0.5mm in width. Twigs slender, 0. 3—0.4mm in
length, numbering 8 in a length of 5mm.

Remarks In the mode of branching of the stipes, the new species resembles
Acanthograptus sinensis Hsu from the Lower Ordovician Fenhsiang Formation of W.
Hubei, but differs from the latter in the much smaller size of the rhabdosome and the irreg-
ular, looser arrangement of the twigs. In the shape of the small rhabdosome and characters
of the twigs the new forms bears some resemblance to Acanthograptus macilentus Hsu from
the Fenhsiang Formation, but differs from the latter in the mode of branching of the main
stipes.

The species was named in honour of Prof. Mu En-zhi who first proposed to erect a
new species under the genus Acanthograptus in 1964.

Horizon and locality Orthograptus longithecalis zone of Taoqupu Formation, Middle
Ordovician, Taoqupu, Yaoxian county of central Shaanxi; Climacograptus geniculatus zone
of Longmendong Formation, Middle Ordovician, Shiguizigou, Longxian county, Shaanxi

Province.
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Order Tuboidea Kozlowski, 1938
Family Idiotubidae Kozlowski, 1949
Genus Galeograptus Wiman, 1901

Galeograptus coronatus sp. nov.
(PL. T, figs. 9, 10: PL. V. fig. 11

Rhabdosome very small, bush-shaped, measuring 3mm high and 2.4—3. 5mm wide,
consisting of both basal disc of attachment and erect portions of autothecae (“branches”).
Basal disc evenly discoidal, 0. 7—0. 9mm in diameter. Peripheral “branches” thin and slen-
der, relatively less (5—6) in number, 2. 4—3. 0mm in length, 0. 17—0. 20mm in width,
usually bifurcating once or twice near their mid-length or posterior mid-length at an angle
of about 30°.

Autothecae slender, forming erect “branches”; proximal autothecae with umbellate
apertural processes. Bithecae extending along the “branches”, with some circular or elliptic
pits of bithecal apertures occasionally preserved along the erect portion of autothecae.

Remarks In 1901, Wiman established the genus Galeograptus, with Galeogra ptus
wennerstent Wiman from Lower Silurian, Gotland of Sweden as the genotype (see Bulman,
1938, p. D23; 1970, p. V49, fig. 29-2). In China, Mu En-zhi and his colleagues (1974) first
described Galeograptus sinensis Mu et al. (p. 211, pl. 100, fig. 3) from the Lejiatun Forma-
tion, Lower Silurian, Xiushan county of Sichuan. Later, Ge Mei-yu described a second
form, G.zhongningensis Ge (Ge, 1990, p. 55, pl. 1, figs. 1a, 1b), from the Zhaohuajing For-
mation, Lower Silurian, Zhongning county of Ningxia. In major characters, G. coronatus sp.
nov. is similar to Wiman's genotype and the Chinese species; therefore the present new
species apparently belongs to the genus Galeograptus . This genus was for‘merly known on-
ly from Upper Ordovician to Middle Silurian (Wenlock) of NW Europe and China. The
form Galeograptus coronatus sp. nov. from the late Middle Ordovician is the oldest
Galeograptus in China and in the world.

The new species seems to resemble G. wennersteni Wiman, but differs in the smaller
size (1/4—1/3) of the rhabdosome and in the less (5—6 : 8—10) peripheral “branches”.

In the small size of the rhabdosome and the small thickness of the stipes the new
species bears some resemblance to G. zhongningensis Ge, but differs in the larger number of
erect "branches” which are more than those (only 4) in the latter.

Since the type specimen of G. sinensis Mu et al. is incomplete, it is difficult to make a
comparison with the new species.

Horizon and locality Climacograptus geniculatus zone of Longmendong Formation

(Middle Ordovician), Shiguizigou, Longxian county of Shaanxi Province.
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1—4. Dictyonema ellipsoporiforme sp. nov.
1. Holotype, X 2, Bk, RHBF,Yt50—52, 825115590, 2,3. Paratype WIERH, X3, =#F L. RES:
Yt52; B2 :115591a,b, 4. Paratype,X3,7=si[f k. REBE.Ye52, 82T 115592,

5. Dictyonema sp. B
X9.5, AHFW. KRBT . Ld39,HiE5.11559.

6,7. Dictyonema sp. «

6. X2,bkphs. RHEES . Yt50-52, 805115594, 7. X3, E. RB/S.Yt52, %25 115595,
R I

1,2.  Dendrograptus longiculmus sp. nov.
1. Holotype, X 6,5 #F1. R8-S .Ld39,8i2&.115600, 2. Paratype, X 10, BEEi 3 . RE S, Yt34—35, %10,
115601,

3. Dendrograptus flexithecalis sp. nov.
Holotype, X 6, Bt i . RRT . Y152, BI85 115597,

4. Dictyonema cf. szechuanens Mu
X9.5, AHTH. RHES . Ld 34b; B i 5115593,

5—7.  Ptilograptus ex gr. glomeratus Pocta
5. X9.5,BM¥FH. RES . Lh22,%i05.115603, 6. X9.5, FH T, RMS.Ld41, B2 5115604, 7. X 20,
AR, RES.Ld36, B0 5115605,

8,9. Dendrograptus licroformis sp. nov.
8. Paratype, X 9.5, G # F¥, R&E . Ld39, %25 :115599. 9. Holotype, X 9.5, BT, REE.Lj50, %2
115598,

1—3.  Acanthograptus mui sp. nov.
1,2. Paratype BJIER T, X 9.5, A Fi. KBS .Ld49,%i25:115607a,b. 3. Holotype, X6, HkHi . REE:
BE-F-23, %405 :115606,
4. Thallograptus sp.
X 9.5, G FH. RES . Ld36,BiTF,115609,
5.  Medusaegraptus hispidus Lin
Holotype, X3, H 15 F¥ ., RHE5.Ld36,%i05.75348,
6. Medusaegraptus divaricatus Lin
Paratype, X 10,7217 -, $H8S.1Ld36,%iC 8 75362,
7+8. Medusaegraptus 'I sp.
7. X3,8. X6,8 7HK,=#F L. REE Ld36, BT 115617,
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9,10. Galeograptus coronatus sp. nov.
9. Holotype, X 9.5,/ . RHF:Ld39,BiC 5115618, 10. Paratype, X 9. 5, P4 L. R T . Ld39, BiT 5.
115619,

11.  Acanthograptus sp.
X 9.5, k. REF.Ld39; BiES 115608,

B K v

1—5. Medusaegraptus hispidus Lin

1—4. X3, BbHi3% ., KBS . Yt34—352, B8 F:115610—115613. 5. X 3,7°HiFE . RES . Yed4, HiT 5115614,
6. Medusaegraptus floralis Lin

Holotype 95 #8 X3 T (#3834 ,1984, BT 1,/ 5 ¢ RIS AK) » X 20, A FH. RE T :Ld36: B2 557357,
7.  Medusaegraptus divaricatus Lin

Holotype, X 3, B . RHE5:Ld56,%i25:75360,
8. Medusaegraptus setaceus Lin

Holotype, X5, A3 T4 . KRBT :Ld34a; 812575353,
9.10. Medusaegraptus ? cf. plumosus Lin

X6, RBARER, M. RET Ye34—352, 825 :115616a,b.
11.  Galeograptus coronatus sp. nov.

Holotype , BRI , B 9 UK, X 20,
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