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FFER S Dictyonema wutingshanense i
WP EARE=REZWE
wox A

(P B BB R A AR

- (R BR 2 7R

—. Ehofi 5R1E

1953 ¢, BB ZEWFTIL TR T FFEIHE
RaOMBEWLEAN, 8 EERS X LHEMN
BETRHENNELGHRITTHIHAR, BUTR
BE—-ITERLERT—Dictyonema wuti-
ngshanense 5 (HIELE =M Quadratice phalus
W )o 1955 4, MbXhd AT T A
B, HhEFILTIHAETNE Dictyorema
wutingshanense Mu, Dendrograprus spp., 1]
TR BN EKE ZE FH A X 1 Ca-
lograptus staufferi Ruedemann F Dictyonema
sp. A,

=+ REK, HHEILERELILTR
AL RIS RIRER T 3 W3 T %
Ao

1980 E2HH BEBRININE Dicryone-
md wusingshanense anhuiense Lin, Callogra-
prus pennatus Lin,

1982 ELWKERENBAE Calogiaptus
turriculatus Lin, Dend-
1987 £, ZH XK
BLT Dictyonema sp. (cf. D. wutingshanense

ramusculus Lin, C.

rogra ptus cepaceous Ling

anhuiense Lin), Callograptus pennatus Lin, C.
villus Ling

1983 £, UTFLMATL(RBE A+
FERERES)KRUE Dictyonema wutingsha-

nense Mu, Airograptus longispinus Lin, De-
AEAMGEENELE

Dictyonema wutingshanense Mu, D. wutingsha-

ndrograptus sp.o

nense major Lin, Airograptus anfractus Lin,
Cdllograptus epipterus Lin, C. obrortus Lin,
C. flabelliscus Lin, C. staufferi Ruedemann,
Dendrograprus hallianus marcidus Ling

Z TR, e L EIE Dicryonema (4 Fh
BOUR),
(2 #)F1 Dendrogyaptus (2 #hekW#h) 4 & 16
FREL L Ao

AKXIRT Dictyonema wutingshanense
anhuiense Lin, Callograpius cf.
Lin, C. turricularus Lin R C. sp. % 4 70
Wk, XERABREE 2 —(RREME)T 1984
FHEXBLWATHRNAERGENDRAGE L&
RER A 5 Dictyonema wutingshanense
W (FHU =18 OQuadraticephalus ), DIRIR
HRRRETEKG., OB KCHEERE
o BREMEREMN.(AEAKTE,RER
i, BWHRADHRANEAKBIHEEHEN
EESE —=HEEHM% (Three-vaned flo-
ating structure), B XMEFH TN E
ATEENIIMNERERTEEA TS K £,
XXMM ECRH SR AR
I GRIRE B UKo

W EFriR, Dictyonema wutingshanense &

Callograptus (8 ), Airograptus

ramusculus



428 w & B

¥ # 27 %

WRTEEZAN S, RELTAE GLMH, X
WITEEAN SRS Z MR, RN E
FEPREHE, TN ER LERGE
Je BRI, WL REESEEEERE,
A — R S R AR, EEINDY
MESETELREIEE AN, MEE(ER.
ZHREEHA. BERS)ESERMENN
HEEMBRLaMEREERE, XE—FER
il , ¥ I8 S, P I VIR AIZK 8 B A1 PR R i
HE,ER TR, B, aMEE,EETH
WED ZH REREMBEMIREETNERE,
AN XS SRR —ERE, TR EME)
BRI 5 SMEEAR L XA R , — SR IR Y
BiEEEREAANEZER, AIUEHETHE
KFEBRMKT o I i 2 it R 3
REREWTE EAND EBONE, EAER

WEEEFNEAGWEN, BEEETREM.

KTHREHEZRER.

JERRR T 6 B EBRE . %%‘E
BWIUEERERESRE MRz R & &,
N Callograptus pennatus, Airograptus anfra-
<ctus F1 Dendrograptus cepateous %, W
BB RERKEE LR THEIEOHER, X
REAMERR—BRBKR, EABEEMERE
NEZELE—ENENNER, BRZ
{1955) TERER D. wutingshanense B 5LAAHATE
HXMELCRGBENRERREE, RAREX
FRENEZEGERORT ARNRBEE
Callograptus 1 Dictyonema ZHIE A I
FHE, AXHRBIILRFTEN Dicryonema wu-
tingshanense anhuiense R Callograprus turricul-
atus W RO ARREERBNBEULIEE
TR BEA MRV EIREENE R, HIEE
IR EEREEN. BRZE—AERFAE]
ERRRIEENBUK T, FRIENE 1IN
ERfe hima AR 2§ Dicryonema
flabelliforme (s.1.) MEEARWIEEL Sta-
urograptus F Anisograprus, NIXEELHIE
TR Bl f /N A SO, AT B 22 ALY

BIED, HIARYURBERERHESEAL

- REMRETLILESRIESRNEN T X EFEAN

FIRRIE, 212 ME B RN EAE L
TR, EMEEERERAANTEELEAQ
ERKGRNBE, 2EABEALNERSES,
B2 g Y o S R S AL TR A [P0 VR A
BHANZ S, EHEB—R0E Cdlograptus
turricularus BIETRTEIR, SR Hh AR/ NI 4H
T o TR B8 4 W BT R MR S 1
FELKRF IR RER . EahET
HIZE L R e T B R IE LSS BN
HI R ) K S R TT, AT IR B A R I
BEOMBGEREMN E. NXREANE
ARELRESG LRI UERREFENEELD
AT —F K AL AKEF R RIT. £4
B MR (BB EARER); WKRE AR
Sl BB AO N . AR RIHESIE B R M
XFhE A ESERE LR BNEREREEL D
B E A BB S, RmeiBUEk. &
. KRMEHREENE . RZERLH
WEEZEA(BREFEFENMEEREME, 2
MEEBR, BEREEI R &R
Ko

EEETERBIBRZEZRMEGAR
ERITE R0 R B A ERASRA KA, &
LB
L RREEWIEEANIETRE

SR

EONARGFEERERIERE LN, WK
ELREAENL, FENEELRERERTEL
T EERSGRER Dictyonema wutingsha-
nense (382, 1953, 1955; Ak3uid, 1983),
WHRBENBRENNCEENZE, RBAK
MR ERTE BT B 5 b (Oslo)
DO, EEE/R L (Wales) PO IRl (Tre-
madocian) LBHE Dicryonema flabelliforme
(s. 1.), Stormer (1933, 1935), Bulman #0
Stormer (1971) §IJ/G#iCIR T 17 NRA, Sto-
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HE 1 Dictyonema flabelliforme (Eichwald)
. (## Bulman M Stormer, 1971)
a. WP BTG (Oslo) WHRA, BRIEE, EKBNZEEREBNREE (Oslo, X5,
Showing sicula, growth-lines and primary stipes of the rhabdosome)
b, c. BAEFHEE: BRrHE(ODRMREREN (c) (Diagrams illustrating alternative
interpretetion of the “basal organ” as a vane structure (b) or a sphaeroidal
vesicle (¢) respectively)

rmer (1933, 1935) &40 BER ML Dictyo-
nema Shale th Dictyonema flabelliforme (s.
L) 3 AMFRARH“E M 1S R R AT IS S,
AEREWE . BRRETRATE], BRK
EXET 4R Bulman (1938) —HIAK X 7
EMERBANCERELAREEZE N

Mt& T (Attachment disc)-‘vﬁgﬁﬁﬁ&,g 1964

£, Bulman BIANERHRE, BERLKIAR
{(Bulman, 1964, p. 466 ), E %] 1971 £, Bulman
1 Stormer — R4 5% R BRI BRI 2 E B /R
THOORANAEEFEZSE B Dictyonema
flabelliforme, Dictyonema flabelliforme angl-
icum R Dictyonema flabelliforme norvegicum
WA SO RERR AR B, A
WERREFH 33— FARGEEERE 3 /),
FLRR120° 8, A MBS O Z EAKE
BB BRI, BEZ, BIRMEGRES
M. BT MBRE, AASERNRER
ShEXRER 1), Obut (1961) R
HEFE SN RED T RS Dictyonema ura-
lense (2 MRRA)RA LI, IRIANR
<3 (pneumatocyst), {HRMNI¥R,

A SN Z— (W3 ) 2E ST A2
HITHR-BERRE TR, £ REBLGEA
JEEB Dictyonema flabelliforme-Staurograpius

dichotomus I T MR T E=ZREZREN
Dictyonema proparabola ZN¥)EE, B H.

HE2 ZREFRERERARSBEEEE

(Structural diagram displaying three-vaned floating
structure and proximal end of the rhabdosome)

(Ebksmth, 1986)
a. {ii# (Lateral view); b. L3 (Top view)
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REKE, ZhE, #TTHFANHER R TTiE
(Lin Yao-kun, 1986), HHEH=8ERZkE
(Three-vaned floating structure) AIARIERL
REXFFBNETSEE (BE 2),

KR =ZEEFREF DA E W T LA %
e DEAFRZEA KRS A3 84 5) #l
29,354 3 AL AL TRIRE T, DIREMAER
KENH BT Z A 1200 £4, BEHE
HOERERLE; 2) B ELEERER
T, RIFEFHOPRA AT DULEILLRG B B4 E Tiw
AHELNIER IR OEBNERE, XFHAR
WAERAZEHREBTREIN L 4 w5 E
2041 (extrathecal tissue) MELE; 3)E R T
i R IRE R A EA KB IR ES, k4
ZRAEEIR; DEERERSEVHE I RERE
EREKWMATEL, B—ENHEEREE
Bk WHARA AR LRAERN. ZEWE
| BREHEFEENTIE N, ARERLSENR
BB EA R FEREEM,

AN IREY Dictyonema wutingsharense
anhuiense T Callograpius turriculatus 97
FRRAFEGXMEEEFRENS I (FE
3,4), EANRA LBARAF —HEMIZA
KRR RRAL, HEERIR(EE 4¢), X
Dictyonema proparabola FMEENEAE R
BEERMAEMNEREEERENEEEA,
Mt ZRHRRE, EfhRREHE & & BN
Dictyonema proparabola FNBALELZE, &
EAHPEUEHF LR ETENH =ZBRENE
EWMEEA.

EFR I A R R S R 5 A i R
EABRBIFEEEHEANERARNENRSE
(Basal sisc or basal organ) JHENEEHRE
(Floating organ) ERHRVEIZIESEE (vesicle
or pneumatocyst) M HEIFMMEE A, M
s bk, XA AN R RE B2, BT Kirk
(1979) BRI, HINAKNER Dicryonema
BTG AL (Basal disc)“BupmE " mER=
B2 s TR Dictyonema flabellifor-

me, {H s EEXFIFMEAKRIE, ROIEHRER
e -F R R I =R EM Dicryonema B
HEBEREAN Callograpms) T BERXT i
MBRREETH DOIERE, YRAKRITERINS
BB RV EE AR A RN AR EA
RAERGAREZ M3, XERM Kirk BB R
MARWZERN. XEFEREFEANHSEEE
FEIRA S MR 0 B A TG R BATEER
BEHEEAKT, FRE, IRZ AT, REA
. E I E R IR, 5 R L9 HRF
W EER EEALETEERN.

BERMT"BENENEINEELRY
R, EMMETEEZ (1953, 1955)FrR /Y
Dictybnema wutingshanense Mu £ R B REE
ZAZHMBRRIE, TP RS E B IR
WEELREA R EFERREK, HEl2i
AR LR SR - B A B e TR 2 (1984)
b R G AT A VR0 — MR B AL B
=, FARTEE A SIY (Dendrograptid
fauna), YEAEAFHMAHEDE-NELTY
PELRIR REATIEE (Anisograptid fauna),
sk EAZWEE (Didymograptid fauna), X%
F7h¥EE (Dicellograptid fauna) FIEEALE
Bt (Monograptid fauna) FE¥ M,

N - b
ik FEF Dictyoneminae Mu, 1953
MikE LB Genus Dictyonema Hall,
1851
ATRLBRERALBWILR Dictyonema
wutingshanense anhuiense Lin
(BRI, B 1—6; EIR 11, & 5; #EE 3D
1980 Dictyonema wutingshancnse anhuiense Lin, BRig
mEE, 190 TLEMR VI, B 1,
1982 Dictyonema wutingshanensc anhuiense, B WIR
R B EEE, 16 THLER 1, B S

1987 Dictyonema sp. (cf. Dictyonema wutingshancnse

anhuiense), ke, 163 T, B 1, B 45 HE 4
ME 7 MBERIRA, ERRE

S B 3 4 2 Sk SRR AT K R &
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1G5 3 Dictyonema wutingshanense anhuiense Lin; SR ERKBE,
BEM=BEFHRE (Showing proximal end, sicula, and three-
vaned floating structure)

ZiL5:

KB E IR A EER ST,

WA ELHNEST, i 80°—100°,
KFEZHH 6:4—10:9, BAKPRAF 30—60
mm, % 27—30mm, WLE 3 MR, Z
FRCT S, ERB, HEFUSEAT, B 0.3—
0.5mm, 23 5°—10°, BIBBIEHAE, A
KR4S BB B R, A B R ., FAAB K B
KT (2 45) RETFHH, 10mm EHENAG
12—14 ¥, BIER/D, 0, K3 5 2 GRS
WA, S E L RARE A, — BRI
D ZH6 KR Do IS AMERT, B
A ZE MR I TR DA B M4y A 1 T B
SEPRE I T BB 1 RBET A2 K, R 3 A B 4 Ao
BB T B S e — = B A T
3, RAEE % 2mm, 9 2mm, QT K, LEH
LA RLREAAE KL (R 3), -

Y (ERS)EER, NALTFUENES
Bk, BEER, BEE, N%F, ORI,
EES ERR—ERREERE, % RE O HH
5, Smm FEA 7—8 MHIE, BIKE XM
4 , M 13 S T TE R A — Ol

BeaR  UE TR AR ARIE E Z — (B

a. 1035203 b. 103525,

Fe, 1980) FRiR ZHN B EER Dicryone-
ma wutingshanense anhuiense Lin RIEIRIR
ATIRTEEA KT IRIE B2 A RHIE L3598 b ¥
Lo {BJG4E MBI 2% , 1 A (R BT AE LI B
B E,BENER . BFSES HmERHL
BN, MATRAZ (7T4), RERE, Hib
H2MNRREBWEERR,

SRR AN E Z (1953, 1955)Fr##R iL
TILAATRL EERSE R LA B Dictyonema
wutingshanense Mu [IERPRAFELE 85, BT E
FFREHEN 3 MRBK, FHANERBN
EARAMABTEN  BRASE, HEAK
BRI % o D. wutingshanense WIRZ R
A EHFEATRE M. BT XMk AD
(1), FERIFERRBMES AR
Z IR T RAPI R

MERKRBKNE, YETF S Dictyonema
wutingshanense mojor Lin (1983) &5#Eir, (B
JaE ARG (0.4mm), ELBSEIT#E
FREIE , HO HES Bk , B S B A 2 0

B 3 R (SER) B E A R IERE b
8, B LAk FE 3 (1983) wykft &,
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B LEFRHEYE; LERER
UI1#H Dictyonema wutingshanense 5 (F824 =M
h#e Quadrasicephalus ),

EPHERALEFH Callograptinae Mu, 1953
EHELR Genus Callograptus
Hall, 1865
BHEFER Callograptus tarri-
culatus Lin

(B 11, B 1—4; A 4

1982 Callograptus turriculasus Lin, $k38hh, 679 T,

RO, B 7.

HE 4 AN EERERRA, BREM
BERRETRIKEHERKE o

A EREABEKEE, XKENEEH
E.KEZEA 111, ZEAOIRAR 30—26mm,
¥ 32—27.5mm, B 50°—60°, [MIKRIBT K
2 100°—110°, MBBE A 3 MNEKER. £F
KERMZEH, EEEE 0.4mm, il K 0.5—
0.6mm, IE5FHL, WEEB S RHT R , [ A H AL
/b, MR AD B ATl (RIBE /1N , R EE 7 A S ME X4 B

ETHH, 10mm NF 12—14 K, RILEE
(A 4o

feE A REE . HTURE 1 MR E
HHRES,HEZ 1.1—1.2mm,

E(ERE)EER, UUER EREF
AEETE EER ERL—RIE AL, O EEN
CERE . % EH, 1% ¥, DRARE . B IE
HEAHKH 1/4, HA 20°—25°, 10mm [}
B 15—16 A%, BIREERAH,

W8 FrHiRERART Callograptus turri-
culasus Lin TERARA (Fh3ah, 1982) FA#E
I, ARARH XFEANEAKRBIR
Ml (k£ 50°—60°) #& J5 O % (100°—
110°), EHEERAXBERALEAKR. T E5H
B EAIHI Callograprus FX 5,

ELKBMRETEE 1 AN IRERFRR
BEHEREXE-REEZEENLT N Z Lo
MERKBRSF,. X ELBMETEERK,
B AR/ R E AN S AN K. B
B FKEH AR RACE A K #E S, X
A A ANRERREINEELREEES

EE 4 Callograptus turricylatus Lin REAGHRET BWEN=RKEZHE
(Showing proximal part of rhabdosome, sicula and three-vaned
floating structure)
a. ZEHEN=EH (three-vaned of floating structure)y Eid5: 103529,
b. FaEFEER (Sicula and parts of vanes); BigdS: 103531,
c. IERM_ARHK (Sicula and two vanes); Eigd5; 103530,



4 1

HEiZ: FERE Dictyonema wutingshunense BN ELRE-"BEETZHE 433

Rl R iE T, REZANYE
#EhTo AREAIEAXE—FERN. BXE
ERTEBFEARAANEETNEG. MNEA K
FERIEE . SRS AR EAHE S Sk
MR EE EANE A

FREM FLo

EHEREE (l#) Callograptus

cf. ramusculus Lin
(B 11, @7)

Cf. 1982 Callograptus ramusculus Lin, pk3ghh, 678—
679 T, EIR 11, 8 8, 9; A 2,

W M ERBNELRAR, REEER
RETHEIKS H,

f#x FAEREETRERRGHR,
RESKE 17mm, 5 16mm, $HL 70°, £4
KiZhE, EEMEEX 0.3—0.4mm, fil[E4H
0.6mm , 1E 2347, 3 BH N , (LB B, ki AR
30°—40°, FRASPWALRIAMER K TR E 2—3
%, 5mm N 6—7 4,

E (ERE) TRENELSE—0,
EREREREZAN, D%, ORINRER,MH
I 40 HE A 1/3, $if 20°, 2.5mm
‘NE 3AMEE (Smm Y64 ), BINEHR
Ao : .
PEER X RH#ER PR LR, (HHEHE
KEAERT Callograprus ramusculus Lin %%
BT, ZRET YRR A E A KRB R, BEARN
BB/ NT EENBERARAR, XA hE—#
ERIFAEER Callograprus, {(ARAINARAR
BAREE T Ko

FHEBE Ra—H.

X FHELL (kE#h) Callograptus sp.
(BRI, A7)
C HME OB I ERERNIRA (R R
BRIE) . RETKBEKEH,
BE ZRGERERK. B, hrEkek,
BRESE 27mm, § 48mm, & 130°, £4H
BHE., HH, EEEE 0.5—0.6mm, filE %

0.8—1.0mm, IEHE, WBEBAMN, HIE
A 4—5Smm, 53 M 15°—20°, FKREFE D,
AR, SEERE, HAWELKRERR
%, NEAKAKEMAL M AH, 10mm XNE
7—11 B, RIS,

RE(ERE) R TWERNER L, ®F
REEREH AN MR E, D& FIE, O
RIAE, AT, SRS RSV, A4 HK
B 1/4, Bif8 20° 4, Smm RE 5—6 M
o BIMEHEHAH,

bR XE—-FMEAGKEKXR. BAKNOE
R LNER, AT SEBMEZAN Calo-
graprus FX B, B 1 MRA, ARRE . EA
R IR R R B RE F o

HATHY Callograprus sp. MEREFIR.
KA RIS BFHIEE , 5 Berry R Norford
(1976) FiffiR N KB =X /L & b %€
#4t Road River Formation N Callogra-
prus sp. 2 VCBEBET, Berry %M HLIARA
(L2 MREREMRE ML, BRIIWIRATT
Callograptus sp. 2 (— PR A (PL 11, fig.
DB EA R BN BE B A E(Y 0.4—0.6mm )
L. MEBE—AMRAEK (PL I, fig. 5) 48
bbsﬁ%%gﬁﬁﬁﬂa X 0.3—0.4mm, FH4BKL
Z BB A EK(0.7—7mm Z[H]), Bz,
& Z AR {E B T AR A D RIER Bk, 3 T B W%t
Eo

FREAM F&— .

£ 5 X B

T H.FRRMECBEZ, BeE, 19540 TERAF
RIS HE), HIE¥H, 34 &, 1 i, 17—64 H,

ZREHRRZBMFIAAN, 1982 ZERERMKE. 1—
166 Tlo LB A BRI
SRIEEY, PRI R, 1986 EEMX FERGKE

ELRES=EHEHENRR. LRTEDHER X H,
H—15 Re \FNHRH.

PRSI RSB SR TR, FEE, E
BE, R, RUIE, 1980:  HEbgdt iR R
ERGEHHE. TEHNPREHESEDTRTR
Ty 16 5, 159—195 T BFEHMiL.

g, 1980: HMEERLELANELFT. HEFRE,
4 %,2 8, 129—135 11,
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» 1982 ERLWEELANICR. HEHFR, 214,

638, 672—684 T,

——> 1983: IFAFRAKE EEREER. HEDEM

22 %,3 8, 262—277 T,

——, 1983: U XER-RMLELFAHRER-BB

RRR. ERHENEYE—1: T—11 T

> 1987: BT MK LEREMEER.

B R T TR, 23 5, 155—186 [,

i B #to

BBEZ, 1953 TRATFHEREABIILHE.

ZiRs 1 %5 1 523355,

> 1955 MEREER. PEHEEDTFLHHS S

1—62 o B3t

— > 1974; EZEEREZARNNBEGHHEML, 23X 00

ﬁo E}]@fﬂ-?, 2 3}3) 174’-183-ﬁc

> 1986 YrAREBNEANNIT. NEBEMFREER,

125,520,
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Graptolity tremadokckikh i smezhnykh

(1987 &£ 5 B 11 B H[]

DENDROID GRAPTOLITES IN DICTYON EMA WUTINGSHAN ENSE
ZONE (UPPER CAMBRIAN) AND THEIR THREE-VANED
FLOATING STRUCTURE

Lin Yao-kun

(Nonjing Instisuze of Geology and Palacontology, Academis Sinica)

Liang Zong-wei

(Skandong Instizuze of Geological Scienmces)

Summary |

dendroid

North
‘China Region with five graptolite horizons wor-
ked out from the Upper Cambrian by Mu En-zhi
(1953, 1955) and Lin Yao-kun (1980, 1982, 1983).
Nearly all these primitive graptolites belong to

In recent years, many Cambrian

graptolites have been discovered in the

the family Dendrograptidae, and therefore the

Cambrian graptolite fauna has been named the
Dendrograptid fauna, representing the first stage
in the development of éraptolites (Mu En-zhi,
1984). ) ‘

Dictyonema wutingshanense was first describ-
ed in 1953 by Mu En-zhi from the Taizihe valley,
Liaoning, China; associated with this graptolite
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are the trilobites Quadraticephalus spp., etc. From
this assemblage, it can be seen that the Dictyonema
wutingshanense Zone erected by Mu En-zhi (1953)
is corresponding in age to the trilobite Quadratice-
phalus Zone of the Upper Cambrian Fengshan
Formation in North China. According to Mu's
opinion (1953), the D. wutingshanense Zone is
probably corresponding to the Lodi Shale graptc-
lite zone of the Trepealeau Formation in North
America.

Since Mu En-zhi erected the D. wuringsha-
nense Zone, simultaneous faunas have been repor-
ted from many localities such as Pianguan of NW
Shanxi, Qingshuihe of S. Nei Monggol
Mongolia), Liaoyang and Benxi of Central Liao-

(Inner

ning, Xiaoxian of N. Anhui and Xinta; of Cen-
tral-South Shandong in the North China Region.
The dendroid graptolites dealt with in the paper
‘were collected from the D. wwmringshanense Zone
in Wennan, Zhifangzhuang village, Xintai county
of Shandong by one of the writers (Liang) during
They
comprise 4 species in 2 genera (Dictyonema and

a field excursion in the summer of 1983.

‘Callograptus) as listed below: Dictyonema wuting-
shanense anhutense Lin, Callograptus turriculatis
Lin, C. cf. reamusculus Lin and C. sp.

The dendroid graptolites of the D. wuting-
shanense Zone in the North China Region are mo-
stly new oriental or endemic species, with only a
few forms, such as Callograprus staupferi Ruede-
mann, Dendrograpius hallianus (Prout) (s. l.), etc.
formerly known from the Upper Cambrian Trem-
pealeau Formation in North America. The prese-
nce of a distinct sicula and a floating organ (ve-
sicle or three-vaned floating structure) in Dicty-
onema wuringshanense (s. 1.), Callograptus turri-
culatus, etc. indicates that the most primitive Dic-
tyonema and Callograptus were probably plank-
tonic in habit. On the other hand, the presence of
a thickened stem with a disc of attachment in
Callograprus pennatus, Airograptus anfractus, Den-
drograptus cepaceous, etc. reveal that they were
benthonic forms in the Cambrian sea. In addi-
tion, the dendroid graptolites as mentioned above
and the associated shelly fauna might have lived
in shallow water, probably providing evidence of

an euphotic zone environment.

The change in the growth direction of rha-
bdosome was the main trend in the evolution of
dendroid graptolites, which strengthened their
floating force when changing their mode of life
The benthonic den-

droid graptolites were obviously different from

from benthenic to floating.
the floating ones. Even among the floating den-
droids, their forces were, as a matter of fact, quite
different.
and Callograptus with floating organs were ceta-

Some Cambrian siculate Dictyonema
inly living a floating life, but they were not so
strong in force as Ordovician dendroids, grapto-
dendroids and graptoloids, probably drifting on
or beneath the surface of water.

Among the well-preserved specimens descri-
bed in the present paper, a majority of the Dicty-
onema wutingshanense anhuiense and Callograprus
turriculatus consist of a roughly semicricular dis-
coid structure situated in the terminal position of
the rhabdosome’s proximal end, indiéating that the
dendroid graptolite fauna from Xintaj belongs to
a primitive planktonic group, but the graptolites
have undergone a sessile to planktonic mode of
In all
cases, when the structures of such organs are kno-
with
three vanes forming angles of about 120° with one

life which lasted only for a short time.

wn, there are two-dimensional structures
another, attaching along a central axis-nema. The
number of vanes has no relation to the number of
primary stipes. On the surface of the vane there
appear semicircular concentric growthlines aro-
und the apex of the sicula or the terminal end of
the nema (texi-fig. 2), indicating thar the vanes
have been secreted and extended from the short
hollow nema or the apex of the sicula at the pro-
Here

“three-vaned floating structure” was used by Lin

ximal end of the rhabdosome. the term
Yao-kun (1986), one of the writers of the paper,
for the floating organ. This structure might have
evolved from the “basal organ” (disc attachment)
of the benthonic dendroids, when they went thro-
ugh a sessile to planktonic mode of life as a sta-
bilizer to rotation (after Kirk, 1979). In our stu-
dy, evidences reveal the existence of a floating or-

gan, but not a root-like structure at the rhabdo-
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some’s proximal end; here the floating organ is a Especially, the dendroid graptolites with the
three-vaned structure, but not a group of spheroi-  three-vaned floating structure in the Dictyonema:
dal vesicles separated from one another. With  watingshanense Zone of the Upper Cambrian Feng—
the growth of the rhabdosome, these vanes gradu-  shan Formation are considered as the oldest ones.
ally grow larger and larger. in China and even in the world up to now.
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FABRELRFREEGE LERERUMA Dictyonema wutingshanense FH(EIEE=MH R ‘Quadraticeplmlm i
Do FiE A RET S ER 2Bz 78R & YR BRH YRR ME .
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1—6. Dictyonema wutingshanense anhutense Lin 1—4. Callograptus turriculatys Lin
1,2, X3, =M RANERHE EAKKERRREST = 1.%X2.5, BN E L&, HiRRERR. RES:
BEEHE, R85; LXWZ-1; ZidS: 103520a- LXWZ-1; Zijg5: 103529,
b, 2,3.%X3, TEWMBRRF. RHES: LXWZ-1; Fid
3. X3, REGERKBHBEGEARRUVOEE. 28 2. 103531, 103532,
: LXWZ-1: &ig8: 103521, 4.%2.7, EEAELLK BEAA=ZRAE. RES:
45 5. X2.4y ZALEEENEA KR RES: LXWZ- LXWZ-1; BigS: 103530,
13 Big%5: 103526,103527, 5. Dictyonema wutingshanense anhuiense Lin
6.%3, WEABEN=REZHENEALK RES: X3> BREARA, RELENEL, RES: x2-1; Big
LXWZ-1; Zig=: 103525, 2. 84500,

7. Callograptus sp. - 6. Callograptus psnnatus Lin
X3, WERERNEA K, HARARRE. RES: COXE BENEAERRTAGENEERESR. RES:
LXWZ-15 #id5: 103533, KZ-1; Zige. 84541,

8. Dendrograptus cepaceons Lin 7. Callograptus cf. ramusculys Lin
X6, EME (Holotype), MBARRKESR. RES: X3, GRRBBPIELK. RES: LXWZ-1; Eid5:

XWF26a; Zi0E: 68093, 103528,
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Dendroid Graptolites in Dictyonema wutingshanense Zone (Upper Cambrian) and

Their Three-vaned Floating Structure Plate 1
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Dendroid Graptolites in Dictyonema wutingshanense Zone (Upper Cambrian) and

Their Three-vaned Floating Structure Plate II
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