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HESUREE A Dinemagraptus sinicus Mua et Qiao (FiF)
. EWRUTEER Abrograprus formosus Mu
. SHHIERAET Parabrograptus tribrachiatus Mu et Qiao (H7JE . 37FN)
5}7&{[[_[]%5 Jiangshanites ramosus Mu et Qiao (EiJE . Erfl)
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B R/FF Abrograptidae Md, 1958
WERM Dinemagraptus Kozlowski, 1951
HENSER(FM) Dinemagraptus sinicus Mu et Qiao (sp. nov.)
(AL, [1—6)
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HAE »cRo
I ARBEIEH, , AT i 0.55 BARCREH AR , 5T 0.15 K5 SRIm A .
Eﬁﬂﬂffﬂff\lﬂﬂﬁ%«%%,%%%%ﬁ&ﬁiﬁ 1 28K BRI B, PU BRI , S 46
ENRMAREERIL, U —&IETIET IR, BB a0BEE A RRE R R BSR4 .
AT BB B T AR ARk , BRI R LS i 5 SR TR R AR A T AR OB, JRbE
LR, PR SEmAME, TS Mk, B E AR BT AA . E O&ME
T, AR, (U SRR B NS KR E A RAENRE ., BT ORI
0, R T SEREROAR D 37 S O IR SURAE SALABE AL A0 3F , B MR, OERERA 0.3
EX AP O R RIRFEE N 0.9—1 22X, £ 5 BARMKENA 4—5 PMEE,
g AAFELE, ﬁhﬁ%f%ﬂﬂ%&%ﬁ%ﬁﬂ Dinemagraptus warkae Kozlowski F
IR 1=75 %—-ﬁﬁlﬂﬁ%?ﬁﬁ@?k ﬁ%@%ﬂé, D%%@‘E‘ﬂﬂ 1 R B BERI e 5 BRI,
MRE RIS é’:ﬁ%%ﬁﬁl{%ﬁ—-%ﬂﬁﬁﬁ WAL E AL, B B RBHE
R ER LA, BT,
PR B BRTIT IR R BT M i h B, MISREE 8 60 Nemagraptus
gracilis Ho FPA-SHE: CB2; XFEEHE: 13215(ERIFRZ), 13216—13224 (BIZUARA ),

BrERBR Abrograptus Mu, 1958
XTI ER Abrograptus formosus Mu
\ CERR 1, 6 7—14)
1958, Abrograptus formosus, BEZ A YR, 648, 3 11, 261 &, B 1, | 1—12; 459 1,
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MRIBARB IR B0 — AR 14—0.8 Tk, XFFAT BB B TR 588
[R5 R W & , B AR ST O M rOFE B WAt o

FRER: ATILILERRALFESRE,; PREK, WIRESEMKN Glyprograptus
teretiusculus B B Nemagraptus gracilis 4o EF/5-%: CB2, GF96, GF97, GF98, GF99a;
X3 EHE . 13225—13228, 13230—13232 (REIAR4); 13229, 13233—13235 GERIARA) o

LB ERRGR)
Parabrograptus Mu et Qiao (gen. et sp. nov.)

BE: PURSA ABEA DR TSR % H—&sHE, D 2P BRHTE,
Eg._ Parabrograptus tribrachiatus Mu et Qlao G ., Brdd), 3L ; B, R ,
Hia#o : .
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Parabrograptus tribrachiatus Mu et Qiao (gen. et sp. nov.)
' (EIAR 11, [ 1—8)
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TR LB KRB AT  TE P A N T DAE B AS 048, T Ak, R BB O BRI,

B MR EARZRBER, DHUEFRREEN, BB TNREAHE, HEHE
HAARE 1B S H—&FHE, THRS, WAL H—DPBFRI—%RHESF4ER K, 7T
HEETHMEADABRSHRENR, FH-&BETERRREL ~MEE, BT
T EHNEREAR ST EARME TN £ H A PHbRTHERE A TS
H%Eﬂ%%ﬁ*ﬁ%’:ﬁ@l&’fﬂ%,Eﬂ%ﬁ%ﬁ&ﬁ%ﬁﬂtﬁﬁiﬂ*iﬁo MR R B,
ALY (Llandeilian) 0. IR, Mstfb 2R A HBERN £, RUTEEMTHE
ARG EATRERM,

FHREL: #HTILUWERBAE; #ﬁﬁ%ﬁﬁ,ﬁﬂ}ﬁﬁﬁﬁm Nemagraprus gracilis
#, EFSLEHE: CB38; XFECLEME: 13236 (IERIERA), 13237—13245 (BIEUARA),

TWEER(F®) Jiangshanites Mu elé Qiao (gen. nov.)

RGE: £ AMRKNSEETER R, A —PNERRE ,— (AT EERA) L. KIS
i, B8 ﬁﬂﬁ,ﬂﬂ%ﬁiﬁiﬁf‘b,iﬁﬂﬁﬂﬁflﬁ—*%ﬁﬁﬁﬁ O#%.
BXY: Jiangskanites ramosus Mu et Qiao (FTE . ETF)  WHTITIL ;b BM#, SIEH
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FRUTIER(FIR )

Jiangshanites ramosus Mu et Qiab (gen. et sp. nov.)
(ERR 10, B 9—14)
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A 8 B B AR AR, SN TR R B A (Mastigograptus Ruedemann, 1908, p.
210) 1B/ & RASTEME , M REE TR , 7 b 28 0 R BRI AR 4, 25 801R Ko A
Bk B ORI R R, JhPh B A UL BB E 2R, BRI BA JIEL, 5 )5 & 22504
LR, EAEENE, FEANRE IR, ERIERA L ANES FRER
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MR EA: BHIITIE R RS =M0T; hREE, YIRE z”:i;‘(ﬁﬂﬁ@ Nemagraptus
gracilis Hi, BB 1% CB2; X 30515 13246—13255 (FLAIAR4A),
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Rz, 1958, FEA—ELIVARREPE— I HEAE. TAeh®R 6 8, 3 4, 259265 K,

Jaanusson, V., 1960, Graptoloids from the Ontikan Viruan (Ordov.) limestonec of Estonia and Sweden. Bull.
Geol. Inst. Univ. Uppsala, vol 38, pp. 289—366.

Kozlowski, R., 1951, Sur un remarquable graptolithe Ordovicien. Acta geol. Polonica, vol II, p. 86—93.

Ruedemann, R., 1908, Graptolites of New York. Pt, 2. New York State Mus., Mem. II.

NEW MATERIALS OF ABROGRAPTIDAE

A. T. Mu

(Institute of Geology & Palaeontology, Academia Sinica)

X. D. Qa0
(Geological Bureau of Xinpiang)

Recently while investigating the Ordovician graptolites of Zhejiang (Chekiang), the writers
found a number of specimens of the family Abrograptidae among the collections of graptolites
deposited in this Institute. Four species belonging to four genera are recognized as follows:

1. Dinemagraptus sinicus sp. nov. [
2. Abrograptus formosus Mu
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3. Parabrograptus mibrachiatus gen. et sp. nov. .
4. Jiangshanites ramosus gen. et sp. nov.

These graptolite specimens were mainly collected by Prof, Y. H. Lu, Miss Y. T. Hou, Mr.
]J. T. Chang, Mr. T. Y. Liu and one of the writers (Mu) from the Middle Ordovician Hule
shale of the Jiangshan (Kiangshan) district, western Zhejiang in 1954 and partly by Mr. M. Y.

Geh and others from the Hulo. shale of Longyou, Zhejiang in 1958,

The family Abrograptidae was established by the senior writer in 1958, It consists of two
genera known as D'in'emagraptu: Kozlowski and Abrograptus Mu. Both of them are monotypic.
The genus Dinemagraptus formerly was only known in Poland (Kozlowski, 1951). The type
species Dinemagrapius warkae Kozlowski was found from erratic limestone boulders of Scandina-
vian origin. It is considered to be Arenigian in age. Now a new species of this genus,
Dinemagraptus sinicus sp. nov., is discovered from the early Caradocian Nemagraptus gracilis zone
in China in association with Abrograptus, The genus’ Abrograptus is first discovered from the
Nemagraptus gracilis zone of Jiangshan, and now it occurs in both the zone of Nemagraptus
gracilis and the underlying zone, the zone of Glyptograptus terefiusculus, of Longyou. Abroad, an
unnamed species of Abrograpius was recently listed by Jaanusson (1960) from Sweden. The new
genus Parabrograptus resembles Abrograprus in main characters, but has a central branch and an
oblique filament in addition to the three radiated filaments in the proximal portion of the first
main stipe. It is most probably a derivative of Abrograpius. The new genus Jiangshanites is a
multiramous graptolite with thecal periderm reduced. Its systematic position is still uncertain du® to
its fragmentary preservation. On account of the peculiar character of the reduced periderm, this
genus is here provisionally described under the family Abrograptidae. -

The accurrence of these new materials of the family Abrograptidae reveals that the reduction
-of the periderm is also notable in the axonolipous graptoloids as in the axonophorous graptoloids.
It further confirms the opinion thar “the family Abrograptidac and the family Retiolitidae repre-
sent two different lines of the reduction of the thecal periderm in Graptoloidea.” (Mu, 1958, p. 264)

DESCRIPTION OF SPECIES

Family Abrograptidae Mu, 1958
Genus Dinemagraptus Kozlowski;, 1951
Dinemagraptus sinicus sp. nov.
‘ (PL 1, figs. 1—6)

This species is represented by some ten specimens, ‘The specimen 13215 (PL 1, fig. 1) is
selected as the holotype. The rhabdosome is very small. It consists of two reclined stipss, about
5—6 mm in length, diverging at an angle of 260°. The sicula is slender with normal periderm,
medsuring 0.55 mm in height (exclusive of virgella) and 0.15 mm in width. It is pointed at its
apex, provided with a very fine nema which is nearly 1 mm in length. The virgella is distinet,
stiff, and slightly curved outward.

The thecal periderm is reduced. Fach of the two stipes is composed of merely one longitudinal
filameng and several apertural rings. The longitudinal filament of the first stipe originates from the
upper portion of the virgella, whereas that of the sccond stipz originates from the opposite side of
the sicula, slightly higher than the former in pisition. These two stipe filaments grow: first horizon-
tally and then upwards, forming thus a rounded hase of rhabdosome.
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The filaments of the apertural rings are extremely thin and usually broken. Only a few rings
are preserved, about 0.3 mm in diameter, The intervals between the apertural rings are in general
0.9—1 mm in length. There are 4—5 thecae in 5 mm.

Comparison: 1In general aspect, this species closely resembles the genotype, Dinemagrap-
tus warkae Kozlowski, but differs therefrom in the smaller sicula and longer longitudinal filaments
of the stipes. Furthermore, the apertural rings in the present species are more closely set in a
given unit of length. From an incomplete specimen of Abrograptus formosus Mu which it resembles,
this form may be distinguished by its smaller sicula and courser filaments.

Horizon and Locality: This new species occurs in the Nemagraptus gracikis zone of the
Hulo shale of Jiangshan, W. Zhejiang. Field No. CB2; Cat. Nos. 13215 (holotype), 13216—13224

( paratypes). .

Genus Abfogfaptug Mu, 1958
Abrograptus formosus Mu
(PL. 1, figs. 7—14)

1958.  Abrograptus formosus, Mu. Acta- Palacontologica Sinica, vol. 6, No. 3, p, 265, pl. 1, figs. 1—12; text-fig. 1.
Numerous specimens of this species were found. The new materials are fully agreeable in the
main characters with the type specimens described and figured by the senior writer in 1958. In
the recent specimens, the stipes are longer, measuring about 7 mm in length. The longitudinal
filaments of the stipes are very delicate and are usually distorted. The apertural filaments of the
thecae are preserved in half rings or “cross-bars”. The intervals between the apertural rings become
shorter and shorter distally, from 1.4 mm in the proximal portion of the stipss to 0.8 mm in the
distal. ‘This character possibly indicates the increase of the thecal overlap towards the distal end of
the stipes. ’
Horizon and Locality: This species occurs in the Glyprograptus seretisculus zone and the
Nemagraptus gracilis zone of the Hulo shale of Jiangshan and Longyou, W. Zhejiang. Field Nos.
CB2, GF9%, GF97, GF98, GF99, GF99a. Cat. Nos. 13225—13228, 13230—13232 (topotypes);
13229, 13233—13235 (plesiotypes). ' )

Genus Parabrograptus gen. nov.

Diagnosis: Like Abrograptus, but comprising a central branch and an oblique filament in
the crossing canal region in addition to the three radiated filaments. Apertural filaments forming
distinct rings. .

Genotype: Parabrograpius tribrachiamus gen. et sp. nov., Middle Ordovician, Zhgjiang.

Parabrograptus tribrachiatus gen. et sp. nov.
(PL 11, figs. 1—8)

This species is represented by more than ten specimens of which most are incomplete in pre-
servation, The specimen 13236 (PL II, fig. 1) is the holotype. In a few specimens only the pro-
ximal portion of rhabdosome is preserved. They are cither incomplete or young forms.

The two main stipes grow first outward and then upwards, parallel to one another for a great
part. These two stipes together with the central branch constitute an “E” shaped or anchor-like
rhabdosome. The stipes are 8.5 mm long and 0.5 mm wide. The longitudinal filaments of the
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stipes are usually flexuous, thus, the width of the stipes is variable.
The sicula is normal, longiconic in shape, measuring 0.72 mm high and 0.18 mm wide. The

virgella is short but distinct. The ventral filament of the first main stipe originates from the upper

part of the virgella just below the apertural margin of the sicula, and that of the sxcond stipe
originates from the opposite side slightly higher in position.  These two longitudinal filaments
diverge from the sicula firstly outward and then upwards, forming thus a rounded base of
the rhabdosome. In the proximal portion of the first stipe, there is a short oblique filament in
addition to the three short radiated filaments. This oblique filament is connected with the dorsal
filament of the first stipe and ‘with the sicula, and occasionally it runs across sicula. The apertural
filaments of the thecae constitute irregular rings which connect the two longitudinal filaments of
sipe. The rings are elliptical in form due to compression. It appears that one side of them is flat
and the other side is strongly arched. They are 0.55 mm in diameter, numbering 5 in 5 mm.

Like the main stipes, the central branch consists of two longitudinal filaments and apertural
filaments. But the apertural filaments in the central branch are poorly preserved as “cross-bars”
between the two longitudinal filaments. No apertural rings are observed. One of the two longi-
tudinal filaments of the central branch originates from the proximal part of the dorsal filament
of the firs; main stipe, and the other is entirely incorporated with the nema. It seems o be the
nema iself to form one of the two longitudinal filaments of the central branch.

Comparison: This form closely resembles dérograptus  formosus Mu in spite of the
presince of a central branch and an additional oblique filament. The presence of a central branch
and an additional filament possibly reveals that this form reaches a higher stage of development.
The prescnce of an additional oblique filament in the crossing canal region indicates probébly the
pressnce of a second crossing canal as in the stage of Isograptid type or the Leptograptid type of
developmient. The presence of a central branch is a peculiar character of Leptograptidae.  Strati-
graphically, this form occurs in the zone of Nemagraptus gracilis of early Caradocian, whereas .4bro-
graptus makes its first appearance in the Glyprograptus teretiusculus zone of Llandeilian, It
is most probable that the new genus Parabrograptus is derived from Abrograpius.

Horizon and Locality: This new form occurs in the Nemagraptus gracilis zons of the
Hulo shale of Jiangshan. Field No. CB38: Cat. Nos, 13236 (holotype), 13237—13245 (paratypes).

Genus Jiangshanites gen. nov.

Diagnosis: The complete form of rhabdosome is unknown. The sicula is normal, with
one (possibly two) horizontal main stipe and lateral branches; the thecal periderm is reduced. Both
the main and lateral stipes are composed of one: longitudinal filament and several apertural fila-

ments,
Genotype: Jiengshanites ramosus gen. et sp. nov., Middle Ordovician, Zhejiang.

Jiangshanites ramosus gen. et sp. nov.
(PL. 11, figs. 9—14)

This form is represented by many specimens, but no complete rhabdosome is obtained, The
longest fragmentary specimen observed is more than 30 mm in length.

The sicula is cylindrica'I in shape, measuring 1.33 mm in height and 0.15 mm in breadth.
The sicular periderm is normal but is highly carbonized. The virgella is strongly curved outward,
and an apertural spine of sicula is well developed.
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The thecal periderm is reduced. Both the main and lateral stipes are composed of one longi-
tudinal filament and several apertural filaments. The longitudinal filament of the first stipe
originates from the upper part of the virgella, growing horizontally and branching laterally from
the ventral side at arregular intervals, The lateral branches are nearly perpendicular to the main
stipe. Both of them become gradually thinner towards the distal end The apertural filaments are
extremely thin, about 0.44 mm in length. They are occasionally paired. due to probably the
breaking of the apertural rings. But no apertural rings are observed. The intervals between the
apertural filaments become shorter gradually towards the distal end and range from 3—4 mm
to 1.2—1.4 mm in general, :

Comparison: In the thread-like stipes, this form bears some resemblance to a species of
Masiigograpius (Ruedemann, 1908, p. 210), but differs strikingly in the character of thecae, The
thecae of the latter genus is conic in form with normal periderm. It is noteworthy tha: the
sicula of this form is highly carbonized and unlike that in the other genera of Abrograptidae. The
systematic position of this form is uncertain, unti] more complete specimens are available,

Horizon and Locality: This form occurs in the Nemagraptus gracilis zone of the Hulo
shale of Jiangshan, Zhejiang. Field No. CB2; Cat.Nos, 13246—13255 (syntypes).
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1—6. Dinemagraptus sinicus sp. nov.
L. Bz EEMELA, ERRA (Holotype), HEEF XA, ﬁﬂ&m%ﬁvﬁﬁﬁﬁu%ﬁ%
ERHE R ES M, Nemagraptus gracilis #, B 5-85: CB 2; B354, 13215,
2—6. E|RMFEAS (Paratype) $iE £ B F, B ONRABEH DL, FHEEMAR L, 5
#5: CB2; BIiSaS: 13216—13220, '
7—14. Abrograptus formosus Mu
7—9. RERERERA, XRIEA (Topotypes), F=HEk B4R BT—F, :'Eﬂ’i‘#;f% CB2; &
EHE: 13226-—13228,
10. Jrins B, AR (Plesiotype), EESLESHRES O, WHIRHEL SR
iy BSRECEMIEES, Glyptograptus teretiusculus #5, BPHEa5: GF 99; B S585:
13229, .
11—13. REBRAR, gD, MOORRFERE. WDTURRRERES; SR8,
. Nemagraptus gracilis &, FH-EM: CB 2; FILE#: 13230—13232,
14, SFRMEA, #iCRMEEE PREEHER, Glyptograptus teretiusculus H, $FHSH:
GF 99a; TRIpES: 13233, .
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1—8. Parabrograptus tribrachiatus gen. et sp. nov.
1. PRBRs B AGER AR, ERURA (Holotype), WHILILIIBIRMMR KA, Nemaerap’"»
gracilis #, BAE-H5: CB38; Bipiag: 13236,
2—6. B|ANFEA (Paratypes), E'%‘FMSU’LDﬂ(o FRREAR . BFASE: CB38; B
Hi5. 13237—13241, ) _
T—8. BIARSZEEAYERAR, R RA IR M E A, BARAR, HESSUEEN S .
FHEBAR L. BHEE5: CB38; BIREW: 13242—13243,
9—14. Jiangshanites ramosus gen. et sp. nov.
9—10. B4 REZEEMFARBL IR, AR AR (Syntypes), WARER—PRE, HERE
PIAR SO, HTITILE VR B, ﬁﬁ%ﬁfﬁﬁ’ Nemagraptus gracilis #, FH
5. CB2; B0 2-a5: 13246—13247,
11—14. REEMIRAR, UFERE, B, HERENTEADNE, PRl EMR E, TF
AEd5. CB2, BIHSHF, 13248—13251, '



