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Xiphograptus N85 NHIWER, &
Cooper 1 Fortey F 1982 -ﬁiﬂ%jtﬁk Spitz-
bergen BMELZMIVARAERIIN—TF B
BB B4 Didymograprus formosus Bulman,
“Xiphos” K H FHIEBEEW S, LIREXA
BHIRAEMBBERER (virgellar spine) By
Fl, Kk, i TRARD £ 3 dichograptid
EZEREFEENRER, Hit, BII18%84E
SEARKE A Didymograprus (Expansograptus),
MRIBR I HE N AFIE, XEF M EEERN
Phyllograprus HHRHBUINFRSZX R, MX 7
TR/ P R ER, EENENE: “BRfE
R TR EALELKRSIM B phyllogra-
ptines, /NIRRT K o A B
DIk th IRFEERISANER, BEE, 8
1.5mm ¥, IG5 K08, B & M /N (Cooper and
Fortey, 1982), fbfiifat B AFEL TILAE
H: Didymograptus formosus formosus Bulman,
D. formosus svalbard.nsis Archer et Fortey(=
D. delicarys Braithwaite), D. clongatus Harris
et Thomas, D. “nitidus” sensu Braithwaire, ?
D. patalus sensu Toérnquist (non Hall, 1865)
(=D. patulentus Chen), D. cypselo Archer et
Fortey, ZEZBEFHMNET D. patulentus Chen
WIEEIRA (No. 32192), ZERRE NMRRAT
WREER], HAILLBERHEE thl ME IR
WEREREN -, bk, % B
H Xiphograprus B-w]DLHI, ‘

ERRILAERTRRLEAN, RITEHR
—EIRA BRI KE 5 D. formosus Bul-
man —3, BASREBIRA, HIEELE

FefIEARER, A th MEBRENE R H
Fo AL, MR EAIEAA Xiphograprus 2,5
I, EEMBEA D.norvegicus Berry BYIRA
L RATRENR th AKRBEENER, B
., D.norvegicus Berry HulfE & Xiphogra-
prus BB R, R EBRIFHZIEWFHIIE, Xi-
phograprus BEIHBE >, ¥ M Arenig 3] Lla-
ndeilo, AL El Llanvirn (Cooper and Fo-
rtey, 1982), D. lofuensis Lee AYIERE AR (B[
AR 4L,1961,59 T, BRI, B 3a; 5 10a) %
HEBIR5EET, MBI 10 EEBHERTRE &
METE, BEA KRBT FIENRE B LXK
MERFRANEAT R, EFHRANSHEEA
Xiphograpus [Bo ARSI BAEFIEERE— B
ko ' :
* Dichograptid & EHFIREE R H R &K
K, (REDMELBHE SRR DT e, 1E48
REBE AT, hi NIBENBEMHE, nRe
MEEB WU, BEAFENIAR, X MEE
EMARSEGTHERT # (Bulman, 1936,
1970; Kozlowski, 1954; Skwarko, 1967; Brai-
thwaite, 19765 %), {B% KR G KHIM E
BREAFIG, EEEREFURIAEN % E
MBS, hRESIEER, EELANNLETE
th, G G B T RAE S RG B R IR
EARHS, BHZBREMABB=REM
BERRFE, BLBRERNKE, MERENHE
L, MEAKN LR RAE AT ERER
[FRHI, Phyllograptus K1 Pseudophyllograptus
P R R, B R AL B
MEEAR, HI%ARER, bl HRES U
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¥ 27 %

¥, MEEARERER, b EREMEERE
M, XREWMTE: DEAKALES
BAMARIE, MBRHHERARR; 2) B
WEERHT ZRREPRRE R, MEAK
HIRRER, MR A AR, mR 2R, R
REEMA—NRPERB B, EIREZA KR

ERAEZA, AT ARENRTEEREER |

BNEZXR, XRMEBRN, BRI
ZEZATE, HFEAIA phyllograptid FJEL
k% IHY (polyphyletic), BN IHERBIIN
AW EARGEMEE, RIARNELEKEE
AIE AT TS, BARWEA (Cooper
and Fortey, 1982), [RIF Xiphograprus FI5ERA
KSR TRE Didymograpms IR,
HigMrEHBR AR, ik, Cooper A
Fortey ¥ Xiphograprus R Phyllograptus(s. s.)
VA& Phyllograptidae, XM RTTREKEE
GO RBEMROTE, Dk, BITEEEA
BRISA=ZAWE: T E (Axonolipa) &
#WH (Axonophora) RFKa#hiWH (Axono-
crypta), {EIG Phyllograpms ZRgHhI Bi5y
F, i Xiphograprus NRTHWENWEKA, B
Bz(1987)%48H: “7E dichograptid ¥
RNFER—MREPHRFE, RASEMER
FEE RIS Phyllograprus(s. s.) LI B RRERIHY
Pseudophyllograptus $E 55,1 Xiphograprue M &
Didymograptidae FJ—MERERIAL R " BHEIA
X “tht ZERE LNEEAE, HES R LNE
MAREERINEFE” EFE N EL KBNS
ERIERARARE, REREFEAHE LM
EREWERENA BT ETRMA R E,
HiFRAREN, EHitk, & Phyllograprus(s.s.)
fo Xiphograprus FA—FRHOHT R, BHIFREFILL
Z4rs8:08 ‘

Kozlowski (1954) MRIEMIK)|EFRDER
BB HIEEIR AR, B3 T Didymograptus ro-
zkowskae Kozlowski, XE—M TR EA,
thi & MV RGEHOE M H 27 , YU R 1 00 1 SRS
WREE(EARERE) A9 EERE, L8

EEWEEARENEBAL, SKEHEE
A RIRER (virgella) frEHEY, Hi
EARRMEE, Kozlowski #EH: “NMTHRMKE
RFAHEREE 2 g R R, HA
A", Cooper F1 Fortey (1983) A4, M
Kozlowski T LiAFEEMNBERITEREE &
HEREERAN orms B, R THBED S
H— g RO BIRE R, B h BRETER
EABREENENS—0, BuBREERR
ERERENUNIE, B4 th NMBEEEWER,
XELFE/R TiX /M5 Phyllograptidae FIX A
ZLETF Didymograptidae 1y Didymograptus
BXRRENET, RMRELDWRE, MRE
B AR Phyllograptidae JEREHY G EH Ko
Kozlowski %1 Cooper Z#IAXAEWEHBIK
RESEELTRAENKRER, 2AE2MER
BL,BRIESARN . REARIEFREGHER, &
BRIFRFEWYE? Bulman (1970) 2 RaHE R
AT EM, B E—- T HE R, EREHRAER
BARTRAR, A, MENRBIREANE
ARABREERATR, MIXEANKRESR
TiEZEMIAIR, Urbanek 1 Towe (1975)
%t Pristiograptds dubius (Suess) BRI
BrmEmaEEl: “BERERTGEE
W, ERHENM B EARE R WRE N,
HEBBEIY, WHEATUMEERESNT
H:#) (derivation), (B, Rl ARH HHY
AL, HTYEENINE, BUE & ERE R
LIRERFERABNIEE, AMxEERR
UEBHMRENR, R TERENSE
BRIt &R, RO AEE L IEB%
TREENRERNHRGERRE, AERE
BWZOATAEY, AEEHRE. BERIARETE
RELNE T, MESMEEEREBEUR
BONE . HEAE . INERE MR —FRIR A
BETAY, TEHFBREEEN K, HENE
AWIAFHARKRT. stBRITA, EHiRs
ML E A, in Diplograptidae 1 Monogra-
ptidae 2% 7] IS #H], 74 dichograptid 1,
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CABLERENNELG BERNEE (K
R) EEANRER NP ZMEREND MR
AU RE BN, Ak, ITTLUAN
D. rozkowskae kozlowski ZF B FMIBEEEE
H R FIRMRIE, MESBREHNAREELE
DU 5 B2 0L, T R RS R 2 b B 4 O SRFAE o M
it — B,
Xiphograptus e IR Y], Parazygograptus ko-
zlowski 1954, R E AR thi HEMEE
HMHZF, 1967 £, Skwark 2T REBKA|
P SR R H P I AF kL, B IRXS Didymo-
graprus artus Elles et Wood RyMiE . JEA ST
TIERROHEE, IRt D. arms B9 thl FOH
EATWRENETN, XE—-MAIHNE
o Didymograptus minutus Tornquist (Holm,
1895, pl. 11, fig. 3) WATEEEXMBIHIE
FfF (Kozlowski, 1954) fEER M Didymo-
graprus FRAEEIRA I, REXSRENT K,
RA—MIE AR SRS, EMN—EHERIRA
(4 Wiman, 1895, pl. 9, fig. 6; Holm, 1895,
p. 5, pl. 11, fig. 6) FILAIBRMAT) hi i i8E
LW 2, RIBLLEES, Kozlowski 1 1
& D. minurus {) thi BHBREFTUL Fo B
BRIAT AL, 5¥S R ER MR, ERELLMEA
EAREATHKRRIL thi MIEE® W N
WFo D. rozkowskae kozlowski ZHEARRKM
MMRRE R, NE R ENREEE, th BRI
RET N, R - MRERWME, I Xi-

nitidus Brai-

D. rozkowskae kozlowski 5

phograprus form(;.cus Bulman, X.
thwaite ZARANXEEFDHBRER,mE th B
FRAEE N, AR, HAR, D
rozkowskae kozlowski %55 Xiphograptus % &
by, EXBGREEN, Ak, UAE
WEAVAAN Xiphograpmus &, BITREFRIHA B
Cooper 1 Fortey iR EM Phyllograptidae,
AR RS, YR
JRIAERTEY Cooper WLELH&HHITTIE; B
LMY, BEE LB

B R o R

$I%EELR Genus Xiphograptus Cooper
et Fortey, 1982
l&*ﬁ‘}gE(ﬁﬁ) Xiphograptus

disermus sp. nov.
(BB 1, B 6—10; %M 1-B,C)

A6 AbrAk, EREEFHE N, BNBIFR
KEGRKE 70mm, WEBTIE AN
140°—150°, BEJG#EARMEIA 1B, /il
9 0.6—0.7mm, B 5 MEBEOLEN 0.7—1.0
mm,% 10 MEEOLE 0.8—1.lmm, F 15 4
fEOL % Llmm, 20 M RE O L2
mm. 55 25 HE 4L 1.3mm, AR KR,

A 1.0—1.2mm, MR 0.5mm, &
SF4M, R RIS/ N B 5B BRI 4% > thi M
JEEF M EBEZF (BIFRMERENE R,
FERED%2Z LY 0.2mm 3ERF TITAE
o thi Mk th S, F-HEMFRE
ZREOMMADRE, XERMEE, HBTE
ERKY 15— 1L7mm, KPEE RS 2mm, 5
W, OSRNUEBEE, AIREE, A 20°0—
25°, MREHRE 1/3—1/2, 0588 10mm RENF
11—9 M, K RBERNRE 7 MEE.

b AREALEKE/NS Xiphograprus lo-
fucnsis (Lee) FE{L, BEHP=HEME K, 4
D. (E.) abnormis i ,3F B RASEAd, 22 M4 B
£ 180°, TR 3 o FMHL AR T Xiphograp-
tus formosus (Bulman), F3&F Ft4:¥, a4
(BKRFEEH 0.6mm), E_}j@mﬁ}zﬂ,%ﬁ(wmm :
KEWA 12— 14 M),

FRER TERT:; FTRMETE4A
D. (D.) jiangxiemis # 1 N. falciformis 5,

mﬁﬁl%TE tihograptus norvegicus
(Berry)

(PR 1, B 2—5; 4B 2-B,C)

1964 Didymograptus robustus norvegicus, Berry, p. 105—
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ro

2mm

e 1

- A. Xiphograptus Lofuensis (Lee’y BigdE: 10541,
BT 103102,103101,

106, pL7, figs. 1—3, .
1983 Didymograptus robustus .mbangmtm #21_%53} 390
H, B 145,18 12,

i %Eﬁ:ﬁ’ﬂﬁﬁkﬁ%?ﬁé&, SBAN
110°—~150°,7E E— N E 5 MEEMHIT, EA
BRI T, RSO Rt B &K 8
ZHRORE,KIE 27mm, IR 0.7—0.8mm,
5 MaEELEX 0.8—1.0mm, F 10 ML
% 1.0—L1imm, BFEREE Y 1.3mm, HEKL
1.4—1.6mm, 1B 0.45—0.5 mm, R HIK

B, C. Xiéphograptus disermzs sr. DOVes Puatypc

% Lmm, [ 28 = Ko th A ST 2
T4 0.5mm 4, B2 MNEE, S—HEs
2 AR A D3 B — R M L K
% 1.0—1.2mm, BHHE, MERE 1/2 &4,
MBI, 2 30°—40°, 10mm KERNAF 12—
14 MEE, BoRHEFALEER 1525
mm, 4 %2, HEHE 2/5—3/5, B 25° &
F,OREE, 10mm KERH 10—9 MEE
B8 METFRARTES Didymograptus ro:
bustus norvegicus Berry — 3, ({HTEHREH &
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A. Xiphograptus patulentis (Chen); BigS: 32192,

B,C. Xiphograptus norvegicus (Berry)s

ZigS: 103108,103106,

AIRA L, BERERIEAERE, MERNN
ﬁ&m:t‘!u%?uaamm,#‘m% th} 2
BEHRNER. Xk, EETIHA Xiphograpt-
wso BEIRPIE TR T X 7= E #ER Oslo HX i
ﬁﬁ%imﬁﬂ% Eﬁ'ﬁgb\)@l) robustus

norvegicus 5 Didymograptus norvegicus Monsen
5@[5‘]@, MLl D. robustus subangustus Ge Q¥
D. robustus norvegicus Berry (§5 8% ,1983,
390 ), HTHRT{EEIEEHTHM B HA
Xiphograprus &, Ve AWM, B@aS D. ner-
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vegicus Monsen XFE L H, EYEARRE, W
EBEF%.

FHES TERT; TRMETE4YA D.
(D.) jiangxiensis H M BB IHAKRE G. tere-

tiusculus siccatus Hy

RS E R Xiphograptus lofuensis
(Lee)
(B 1, | 1; BAE1-A)

1961 Didymograptus lofuensis Lee, ¥ 4E,59 T, BIK I,
3a, b, c (7); $EHE 10,

B K R, IEE 3 MERFA,
HERFRARIESRIT, HIERE, SLEFH
9, IR T

BTG BRE P, 5 B 0 180°, 4R
FRIEL% 10mm, #IE 0.65mm, HA N
BOLE % 0.85mm Je, BERET, 411
mm &, 0% 5T, DHE L 0.3mm, LB
MR T 10 EHE A, (K 20 0.4mm, BRI B2
B, K4 04mm, WFRHE, BAEHRA,
thi IABE JE IO 40 0.3mm #h A1, FTREJE Ak
BRAE W, BRI TEM, ERE
A2 L4 0 2mm BE A M FHER,  th
SR R OB 8 R 5t B o L IR,
SR, B 25°—30°, Smm KREAH 5 1
o .

SRR BN A D, H— A RAMLEE,
fARA (BT B 3-C) RiFA%, BARE
T Vb MR AE RO, MU B B TR B, R U7 2
EESE LA RAN BT R RNREE
SEMRA R RN, RIS fEH
W I

M D. (E.) abnormis
E‘-ﬂiﬁﬂgﬁi Xiphograptu; patulenti:.
I {Chen)
(A 2-A)

-1901 Didymograptus passlus, T8rnquist, p. 15—17, pl.

2, figs. 1—6.
1979 Didymograptus patulentis, Chen, 8 B 2 %, 105 ‘
—106 TG, IR 36,78 5,20,21 ;@ 37,8 1, |
1982 Xiphograptus parulentis, Cooper et Fortey, p. 292,
pl. 1, figs. 9, 10.

EFRIEERAJS, A T

EEEBRKA, WRTEMH, BRKREAZ
Wo IR 1. 3mm, KRS M B
¥ 10mm LK RKEE 1.9—2.0mm,

R Kt 2mm, TAFIO 455 @ & R
I BT BA SRR, DAL 0.5mm, JAER
BT, chi M RAERAOTE TR AR A 1, TR0
M FEM SIS 04 0.5mm &b, J A T
FAER HERES SRR, b M o
BOBAEDAE L, thl SUM b RERA R, 76K
ARERA - GEE 2-A) T B A AR
%, HesthrEfEnh Fil, BEEmED
4B,

WEESE S, DR, DRRE, Y
FE AR, T35 55°, MEMESE 2/3—

“4/5, 10mm KEFEHRAE 11—10 Mag,

Wit BTROEEENFA L BEY LG
A, Hothl EMAER 5
(1901)3iR D. parulus BHHLE FEH , 7E— AR
A b, MBI DM ALLE B DS S Rt
WZE42, Spitsbergen HUBRA LIS R RIT, iy
wAAHBHRER, ik, XAFEA
Xiphograptus B 15N, :

EMBA BNEELEN, FRW%EHE
HAB G. sinodentarus

Tornquist

2 £ X ®

L ERE, 1961 BE B FRAREARERNER. 10
FHIBA  SONRIL R, ?&F@%k@ 5 :
. e, BT PR B B, O,

BT~ A BB, 1983 MK LY
U ), BEARSE, EEBS. M HIE,
BB, 1974 EEAREZARAMBERDREL. S LR
T . hEP, 1974(2) 174—183,
— L7, 1966: s%mﬁﬁmmmﬁmﬁ &
YRR, 14(2); 99—107,
— BN R ARIE, 1979; FIRHIX TN l
GMER. PEEEME FOR 138,
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REPRESENTATIVES OF XIPHOGRAPTUS IN CHINA

Ni Yu-nan

(Nanjing Instituse of Geology and Palacontology, Academia Sinica)

Summary

The genué Xiphograpius was established by
Cooper and Fortey (1982) on the basis of the type
Bulman 1936,
with six species which were originally referred 1o

species Didymograptus formosus

the extensiform or declined Didymograprus reas-
signed to it, and diagnostically characterized by
the presence of vifgella and. the antivirgellar ori-
gin of th,.

~The Chinese representatives of Xiphograprus
from the Arenig to Llandeilo include Xiphogra-
prus desermus sp'. nov., bidymograpzu; norvegicus
‘Berry, Didymograpius lofuensis Lee and Xipho-
graprus parulensis (Chen). Among them, D. lo-
fuensis Lee is here redescribed based on- the ho-
lotype, while the Chinese specimens of D. norve-
gicus Berry are well identical with the type spe-
cimens (Berry, 1964, pi. 7, figs. 1—3). However,
in the Chinese material, the virgella is present and

the th'; begins from the dorsal side of the sicula.
Judging from the description and figures, the fe-
atures of the proximal end are not clear in types.
For the time being, the writer tentatively refers
D. norvegicus Berry to Xiphograptus, pending a
new evidence. from the original material. Cooper
and Foriey (1982) have considered, D. parulensis
(Chen) as belonging to X}'-p/zograp;u_c and noted

that a virgella might be present in the holotype

~although not well-dcfined,.. Here the holotype is

refigured in Text-fig. 2A.
In dichograptids, the, virgeila is usually lac-
king and the th'; often originates from the ven-

tral side of the sicula. However, there are - aiso

_several. didymograptid- forms which are similar to
_ Xiphograprus in the th'y budding from the dorsal

side of the sicula, such as Didymograptus rozkcw-

skae Kozlowski.

Exceptionally, the Australian



186 E B ¥ OW

27 &

material assigned to Didymograptus artus Elles
and Wood by Skwarke (1967) and the Scadinavi-
an specimens identified as Didymograptus minutus
Tornquist are probably some other examples. As
well shown in D. rozkowskae, this group of Di-
dymograpius, differing from Xiphograprus, is
characterized by the apertural margin of the sicu-
la'extending into a lingual process or ventral lip
instead of a virgella and by the th'; originating
from the metasicula other than the prosicula. Al-
though the ventral lip is not a real virgella, in the
writer’s opinion, both are essentially similar to
cach other. Kozlowski (1954) thought that the
ventral lip of the sicular aperture is distinguished
from the virgella by the presence of the fusellar
layers, but as Urbanek and Towe (1975) noted,
the virgella is also.formed on the ventral zigzag
suture by a special arrangement of the fuselli. Tt
seems that both the ventral lip and virgella are the
ventral derivations of the sicula and the ventral
lip probably can be regarded as the primitive type
the virgella, because the place from where the vir-
gella originates changes during the phylogenesis
of graptoloids from the aperture of the metasicula
upwards to its upper part.' There is no doubt, as
Cooper and Fortey (1982) pointed out, that 7.
rozkowskaee is allied to Phyllograptidae rather
than to Didymograprus. It is even more likely that
D. rozkowskae altogether with its related forms
mentioned above might represent a new genus
which is close to Xiphograpius and referable ro
Phyllograptidae (in sense of Cooper and Fortéy).

Xiphograptus Cooper et Fortey, 1982
Xiphograptus disermus sp. nov.
(PL. I, figs. 6—10; text-figs. 1—B, C)

Rhabdosome usually short, witk. stipes slight-
ly declined proximally and horizontal to slightly
reclined distally. Stipe width 0.6—0.7 mm at thy,
gradually increasing to a maximum of 1.3‘mm at
th25.

Sieula 1.0—1.2mm long, with- - prominent
virgella and fine nema; dorsal side prolonged into
a lip and slightly curved; aperture 0.5 mm across.
Th'; beginning high up on the dorsal side of the

sicula, probably on the prosicula and taken away
from the sicula at 0.25—0.3 mm above its aper-
tural denticulations. Th® originating from th',
then passing across the sicula and growing ou-
tward near the proximal end of the virgella. De-
velopment isograptid. Thecae 1.5—1.7 mm in le-
ngth proximally and 2.0 mm distally, with sli-
ghtly curved ventral margin and apertural denti-
culation. Thecal inclination remaining low, ab-
out 20°—25°, overlapping 1/3 to 1/2.  Theca
rumber 9 to 11 in the first 10 mm and 7 in 10 mm
distally.

Comparison. This new species is similar to
Xiphograptus lofuensis (Lee), but differs in the
wider aperture of the sicula and the slightly de-
clined stipes which diverge from the sicula at 140
to 150°. Tt is closely related to Xiphograptus fer-
mosus in the slightly declined stipes proximally,
but in the latter, the stipe is slender and the thecal
spacing is much closer.

Horizon and locality: Zones of D. (D.) jian-
gxiensis and N. falciformis; Lower Ordovician
Ningkuo Formation of Wuning, Jiangxi.

Xiphograptus lofuensis (Lee)
(PL. 1, fig. 1; text-fig. 1-A)

Rhabdosome small, with horizontal stipes, ab-
out 10 mm in length. Stipe width 0.65 mm at thl
and about 0.85mm at th4.
1.1 mm long, with a prominent nema and virgel-

Sicula conspicuous,

la. Aperture 0.3 mm across, with denticulatiors.
Th'; beginning very high up on the sicula at
0.3mm from its top. Thecae simple, inclined at
an angle of 25° to 30°, with slightly concave ap-
ertural margin. Thecal number about 5 in the
first 5 mm.

Comparison: The Newfoundland specimen
wdentified as Xiphograptus formosus svalbordensis
(Archer and Fortey) by Williams and Stevens,
1987 is comparable with that of the present spe-
cies in the proximal character and the shape of
the rhabdosome, and therefore both may belong to
to the same species. »

Horizon and locality: Zone of D. (E.) ab-
normis; Lower Ordovician Dawan Formation of

Majiang, S. Guizhou. = - T
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Xiphograptus lofuensis (Lece)

%85 BNRRIL B F BRIBGABA D.(E.) abnormis
e, KBS GY1196; FidS: 10541,

Xiphogiaptus norvegicus (Berry)

20X 3 LK R BBt kB G.reretinsculus sic-

carus #f5, HES: AAP4S; EiLS: 103106,

3.%3; FHEMF L. RES: AAPSG FIEE:

103107,

4.X63 TR FRETER D. (D.) jianguien-

sis #o RAET: AAPTI; BiDE:

103108,

i

6-—10.

85

5.% 35 ﬁﬁﬁfﬁ, EPQH%E&TH?ZEG terctiusculus

stccatns Mo TS AAP44; TS, 103110,
Niphograptus cisermus sp.nov.
6.%4, Holotype; TLPGR T FRBETEA D.(D.>
jlangrizasis H, FAES. AAPTL; Eig S 103104,
7. X8, Paratype; {LEERT; TR KBS T HA N..
falciformis ., RES. AAPI34; ZidS: 103103,
8.%8, Paratype; LR F RM%EFEA D. (D.)
jiangxiensis H, REE. . AAPI5; ZigS. 103102,
9.%6, Paratype; FHUBKF Lo RES: AAPTOs
EiE5: 103105,
10. X8, Paratype; P*HIEAIRE L. £HES: AAPSln
EigS: 103101,
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