A 39(2) 250 262(2000 4 4 7]
Acta Palaeontologica Sinica, 39(2).250—262(Apr.. 2000)

CERL =M Prodamesella |§

mER
(RS RS SRR I 210008)
FARE

(FMAEHTTY ™ R 5tEH 550005)

RE  MRYETINARF T LR Z R S 2 A S inf ) 1w e € AR AR 200 22 IR AL B 7 2 | BT B4R B Pro-
damesellady B 3 N J& . Prodamesella ( Prodamesella) Chang 1957, Prodamesella ( Metaprodamesella) subgen-
nov - » Prodamesella ( Neoprodamesella) subgen- nov - s BTS2 R SRS HRE ¥ Prodamesella M. Damesellidae Bl %
& Missisiquoiidae B} FFHEEH IR Z B N IB M RFEHE AR, BAL 18R 5 Bk (B LFF) . Prodamesella ( Pro-

damesella) lata sp-nov -

Prodamesella ( Prodamesella) cylindrica sp- nov -, Prodamesella ( Metaprodamesella) tri-

angulata prisca subgen- et subsp- nov-, Prodamesella ( Metaprodamesella) granulosa subgen-et sp- nov-, Prodamesel~

la ( Neoprodamesella) spinosa subgen-et sp-nov -,

KBEF  Prodamesella, 730 'E, RFEHA

MR T IR e o A 2 27 S i | I A=
WIHE | = RS BRSBTS (B A
1978; FHIRIE, 1978 5 R AR IE, 1998) , EHAE
PRI EIE b2 2R = i R, R =
M HUB R R0 B RGE AR RRER RN T
FIERTT, 40 Prodamesella Chang 1957, Protaitzehoia
1978, 1976,

Fenghuangella Yang 1978,

Yang Aplotaspis ~ Henderson

Tangshihlingia Chu

1959 4%, AU Prodamesella JEVFIR NIRRT H
REBRHMEEEL XHHAEIRES
WY LIF —WYI2F AU 3% b %€ 5 58 16 B 41 T &1
WY MF—WY20F6 R FIER G ERHAR For-
mosagnostus formosus Blackwelderia i WYZ21F —
WY23F X3R4 RAH Glyptagnostus stolidotus i ,
HHHAE S WRE R FARIE (1998) Bk, A
el R 8 b A e DB 2B TR O AR

ON THE GENUS PRODAMESELLA CHANG 1957 (CAMBRIAN TRILOBITA)

YUAN Jin-Liang
( Nanjing Institute of Geology and Palacontology, Chinese Academy of Sciences, Nanjing 210008)

YIN GongZheng
( Geological Survey, Guizhou Bureau of Geology and Mineral Exploration and Development, Guiyang 550005)

Key words

Based on new material from the Middle and Up-

per Cambrian (Huaqiao Formation and Chefu Forma-

i F 3. 1997-12-15
“E R AR A (49262011 iR

Prodamesella (Trilobita), systematic position, phylogeny

tion) of eastern Guizhou, South China, the genus

Prodamesella is here revised and subdivided into



%2

RERE. BERL=MN Prodamesella J& 251

three subgenera: Prodamesella ( Prodamesella )
Chang 1957.  Prodamesella ( Metaprodamesella )
subgen- nov-, Prodamesella ( Neoprodamesella )
subgen- nov. According to cranidial and pygidial fea~
tures; Prodamesella is here transferred from Dame-
sellidae to Missisiquoiidae: tentative phylogeny of

Missisiquoiidae is briefly discussed-

1 INTRODUCTION

The genus Prodamesella Chang 1957, one of
the very interesting genera of late Middle Cambrian to
Late Cambrian, is widely distributed in North and
South China, Australia and Kazakhstan- Since its es-
tablishment as one of the genera under Damesellidae
Kobayashi 1935, its pygidium has never been found
(Chang, 1957, 1959; Jell and Robison, 1978; Er-
galiev, 1980: Peng, 1987: Zhang and Jell, 1987:
Guo et al-, 1996). However. the pygidial structure
is of very importance in the discrimination of different
genera and their interrelationship at the level of fami-
ly, because pygidial structure remains comparatively
stable over a wide range of genera- In the present pa-
per many well-preserved specimens, both cranidia and
pygidia> from the late Middle Cambrian to early Late
Cambrian Huaqiao Formation and Chefu Formation in
Wanshan

Guizhou, South China, provide significant data on

Jimachong section, District; eastern

their systematic position and phylogeny -

2 SYSTEMATIC POSITION
DAMESELLA

OF PRO-

Lu et al- (1963) and subsequent authors (Lu et
al-, 1965; Jell and Robison 1978; Ergaliev , 1980;
Peng: 1987: Zhang and Jell. 1987: Guo et al-
1996) assigned Prodamesella to the family Damesell-
idae Kobayashi 1935 based on the general configura~
tion of cranidium- The Damesellidae with type genus
Damesella Walcott 1905 is characterized mainly by
its tapering glabella with 273 pairs of oblique lateral
furrows, relatively longer palpebral lobes; relatively
deeper anterior border furrow ; narrower posterolater-
al limbs (exsag- ). subisopygous pygidium with less
segmented axis:; obsolete interpleural furrows on

pleural area,and well developed marginal spines.  In

general configuration of cranidium. especially the
general outline of cranidium and glabella; the absence
of preglabellar field; Prodamesella is quite similar to
Damesella, but that it differs from the latter in hav-
ing rather small exoskeleton, subcylindrical to cylin-
drical glabella with more or less developed median
notch and with 3 or 4 pairs of short. deep lateral fur-
rows at sides; wider fixed cheeks; rather short and
more advanced palpebral lobes and subtriangular py-
gidium with or without ill-defined marginal spines-
These features coincide with those of Parakoldin-
ioidia Endo 1937, Missisiguoia Shaw 1951 and
Tangshanaspis Zhou et Zhang 1978, which are
grouped within the family Missisiquoiidae Hup¢
1955. In this case Prodamesella should be trans-

ferred from Damesellidae to Missisiquoiidae-

4 PHYLOGENY OF THE FAMILY MIS-
SISIQUOIIDAE HUP E 1955

Because some morphological features, such as
the longer and less tapered glabella with short deeply
incised lateral furrows at sides and with more or less
developed median notch, the absence of preglabellar
field; the wider fixed cheeks: rather short palpebral
lobes and wider longer posterolateral limbs (tr- and
exsag- ), are considered as synapomorphy of Mis~
sisiquoiidae, the following genera or subgenera are
here grouped within the family Missisiquoiidae: Pro-
damesella ( Prodamesella) Chang 1957, Prodame-
sella ( Metaprodamesella) subgen- nov-, Prodame-
sella ( Neoprodamesella) subgen- nov-, Parakoldin-
ioidia Endo in Resser and Endo 1937, Pseudokol-
dinioidia Endo 1944,  Tangshanaspis Zhou and
Zhang 1978, Missisiquoia Shaw 1951, Lunacrania
Kobayashi 1955 and Hardyia Walcott 1924. Pro-
damesella ( Prodamesella) is here considered to be its
main root-stock- The earlist known species; Pro-
damesella convexa Chang 1957, occurs in the middle
part of upper Middle Cambrian ( Amphoton Zone) of
North China- It appears to have flourished in the
transitional region ( western Hunan and eastern
Guizhou) during the latest Middle Cambrian time-
Prodamesella ( Prodamesella) lata sp- nov- and
Prodamesella ( Prodamesella) cylindrica sp- nov-

are representatives.
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Prodamesella ( Metaprodamesella ) subgen-

nov- is characterized by much smaller exoskeleton,
expanded frontal glabellar lobe, pickaxe-shaped ante-
rior border, more advanced shorter palpebral lobes
and triangular pygidium with longer axis and narrow -
er pleural lobe and might have arisen from Prodame-
sella ( Prodamesella) by neoteny, because it bears
the closest resemblance to the meraspid specimens of
Prodamesella ( Prodamesella) (pl- 1. figs-5. 9).
It flourished in the shelf slope (=transitional region )
(Kazakhstan, western Hunan and eastern Guizhou)
during early Late Cambrian time-

Prodamesella ( Neoprodamesella) subgen- nov -
appears in the late Kushanian ( Glyptagnostus stoli-
dotus zone ) and differs from Prodamesella ( Pro-
damesella) chiefly in having longer and slender
glabella; narrower and lower anterior b order, more
advanced smaller palpebral lobes and transverse or
slightly bending forwardly eye ridges as well as longer
pygidium with ill-developed marginal spines- This
subgenus might have derived from Prodamesella
( Prodamesella) simply by extension of glabella, nar-
rowing of anterior border, shifting forwards of palpe-
bral lobes and eye ridges as well as extension of pygid-
ium and pleural ribs-

Based on the quite similar pygidium between
Prodamesella ( Metaprodamesella) (pl- 1l , figs- 4.
6,10, 14) and Parakoldinioidia (Shergold, 1980,
pl- 30, figs- 6—10), Parakoldinioidia appears to
have originated from a Prodamesella ( Metap rodame=
sella)like ancestor and is typified by truncated coni-

cal glabella with median notch and short deeply in-

Late Cambrian

Late Middle Cambrian

Farly Ordovician

Kushanian | Chaogshanian | Fengshanian

ProdamesellatPro )

Text‘fig-l Tentative phylogeny of Missisiquoiidae Hupé, 1955

cised lateral furrows, relatively narrower fixed
cheeks, oblique eye ridges. longer shifting backward-
ly palpebral lobes, broader and more convex anterior
border and triangular pygidium without border and
marginal spines-

Pseudokoldinioidia has more highly vaulted ex-
oskeleton, expanded frontal glabellar lobe: much
longer palpebral lobes, extremely narrow and convex
anterior border, narrower posterolateral limbs
(exsag- ), semielliptical pygidium with narrower py-
gidial border and more distinct pleural and interpleu-
ral furrows- This genus might have derived from
Parakoldinioidia by the increasing of vaulting of the
exoskeleton, the expanding forwards of frontal
glabellar lobe, the enlargement of palpebral lobes, the
narrowing of posterolateral limbs and the appearance
of narrower pygidial border and border furrow -

Tangshanaspis is here considered to be a valid
genus on phylogenetic and morphological grounds and
may have arisen from Prodamesella ( Neoprodame~
sella) subgen- nov- by decrease of vaulting of the ex-
oskeleton, the shifting backwards of eye ridges and
palpebral lobes, the enlargement of pygidium with
more developed marginal spines and broader (exsag- )
higher anterior bands of pleural ribs on pleural area-

The much late appearance of Missisiquoia in
North America is possibly in association with the in-
novation and immigration of its ancestors near the
Cambrian-Ordovician boundary (Ludvigsen and We-
strop, 1983: Westrop. 1986): it is probably origi-
nated from Parakoldinioidia at the earliest Ordovi-
cian time- Lunacrania and Hardyia are endemic to
North America- They are apparently referable to
Muis~
sisiquota species such as Missisiquoia nasuta Winston
and Nicholls 1967 or Missisiquoia inflata Winston

and Nicholls 1967. The tentative phylogeny of Mis-

Missisiquoia  and possibly to be traced to a

sisiquoiidae is given in Textfig- 1.
o SYSTEMATIC PALAEONTOLOGY

Family Missisiquoiidae Hupé, 1955

Genus Prodamesella Chang, 1957

Prodamesella Chang- 1957, p- 20 nom- nud- ; Chang 1959, p. 196,
218; Kobayashi, 1960, p.352; Lu et al-, 1965,p.397; Jell and Robi-
sons 1978,p.16*17; Ergaliev » 1980, p-151: Qiu et al-, 1983, p-
178 Peng, 1987.p:1047105: Zhang and Jell. 1987. p.212: Gno et
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al, 1996, p.122.
Type species
1957.
Assigned subgenera
sella) Chang 1957, Prodamesella ( Metaprodame~

sella) subgen- mnov-, Prodamesella ( Neoprodame~

Prodamesella convexa Chang,

Prodamesella ( Prodame

sella) subgen- nov -
Occurrence  Late Middle Cambrian to early
Late Cambrian; China, Kazakhstan and Australia-
Revised diagnosis  Glabella tapering, parallel
sided to slightly expanded forward, broadly rounded
anteriorly, with or without median notch and with 3
or 4 pairs of short deep lateral furrows at sides;
preglabellar field absent; anterior border furrow dis-
tinct, meeting axial furrow in front of glabella; ante-
rior border convex, slightly upturned or slightly
padded, broadening medially, narrowing laterally;
fixed cheeks very broad; eye ridges low s transverse or
slightly slanting backward or forward; palpebral lobes
short s remote from glabella; located anteriorly ; ante-
rior branches of facial sutures short, convergent for-
ward from palpebral lobes; posterior branches very
long: slanting backward; pygidium semielliptical to
subtriangular ; axis long. with 7—9 axial rings: pleu-
ral area with 35 pairs of pleural ribs; pleural fur-
rows distinct interpleural furrows very shallow ; py~
gidial border absent ; pygidium with or without poorly
developed marginal spines; sculpture on the surface of
cranidium and pygidium consists of small pits or fine
closely spaced granules-
Discussion Jell in Jell and Robison (1978, p.
17 correctly considered that Damesella quadrata
Resser and Endo 1937 and Olenoides manchuriensis
Endo 1944, which were tentatively referred to Pro-
damesella by Chang (1959, p.Z219), should be ex-
cluded from that genus- Later Zhang and Jell (1987,
p- 212)) insisted that Prodamesella is the correct
placement for Damesella quadrata with the un-
touched photograph available and after examination of
the type specimen (Zhang and Jell. 1987, pl. 100,
figs-9.6). However. Damesella quadrata has much
larger quadrate cranidium, much deeper axial furrow
anteriorly ; narrower strongly upsloping fixed cheeks.,
much longer palpebral lobes and much narrower pos-
terolateral limbs (exsag-)- These features differ con-

siderably, frem-all know n representatives of - Prodame

sella- Therefore we prefer to list Damesella quadrata
under Protaitzehoia Yang 1978 rather than under
Prodamesella Chang 1957.

Subgenus Prodamesella ( Prodamesella ) Changs
1957

Type species
1957.

Assigned species

Prodamesella convexa Chang

Prodamesella ( Prodamesel~
la) comexa Chang 1957, Prodamesella ( Prodame~
sella) biserrata Jell 1978, Prodamesella ( Prodame-
sella) lata sp- nov-, Prodamesella ( Prodamesella)
cylindrica sp-nov -

Diagnosis Cranidium moderately vaulted,
trapezoidal in outline; glabella tapering or parallel sid-
ed, with or without median notch, with 3 to 4 pairs
of short deeply incised lateral furrows; anterior border
furrow distinct, meeting with axial furrow medially ;
anterior border convex or slightly upturned; axial fur-
row deep, shallowing anteriorly ; occipital ring promi-
nent, narrowing laterally; fixed cheeks broad: eye
ridges transverse or slightly slanting backward:
palpebral lobes short s distant from glabella; located in
front of glabellar midlength; posterolateral limbs
wide and long; pygidium semielliptical, with relative-
ly short and narrow axis and wider pleural area;
sculpture on the surface of cranidium and pygidium

consisting of small pits, dense puncta or smooth-

Prodamesella ( Prodamesella) convexa Chang, 1957

(Pl L, fig-1)

1957 Prodamesella convexa Chang: p-20, pl.1, fig-5.

1959 Prodamesella convexa, Chang, p-196—197, 218, pl. 1, fig.
135 textfigs- 3, 4.

1960 Prodamesella convexa, Kobayashi, p-352, textfigs- 2a,b-

1965 Prodamesella convexa: Lu et al-, p-397, pl. 74, fig-13.

non 1980 Prodamesella convexa, Ergaliev, p-151—152, pl. 2, fig-
10.

1983 Prodamesella comvexa Qiu et al- . p-178. pl.58, fig.2.
Holotype Cranidium (pl- | .fig-1); 9296.
Type locality Poshan, Shantung, North Chi-

na-

Occurrence  Changhia Formation ( Amphoton
zone); North China-

Prodamesella ( Prodamesella) lata sp- nov-
(P1- I .figs-2,3)

Holotype |, Cranidium_(pl- [, fig. 2); NIGP
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128789.
Type locality Jimachong, Wanshan District,

eastern Guizhou; South China-
Type stratum uppermost part of Huaqiao For-
mation (uppermost Middle Cambrian) -

Diagnosis Cranidium moderately vaulted;
semicircular in outline; glabella long and slender.
cylindrical in outline, with ill-defined median notch
anterior border narrow and short (tr.); fixed cheeks
very broad; eye ridges low slightly slanting back-
ward or transverse; palpebral lobes narrow and short
located opposite to in front of mid-length of glabella:
pygidium semielliptical; axis with 50 rings: pleural
area broader than axis, with 4 pairs of pleural ribs;
pygidial border and border furrow absent -

Description  Cranidium of very small size
(maximum length 1. 2 mm ). moderately vaulted.
length to breadth ratio about 6° 11, semicircular in
outline; axial furrow deeply incised laterally, shal-
lowing anteriorly ; glabella long and slender, cylindri-
cal in outline, with ill-defined median notch. reach-
ing anterior border furrow anteriorly, occupying
about 5/7 total cranidial length. with 3 pairs of short
lateral furrows, of which the S1 and Sz are oblique:
the S3is transverse; occipital furrow distinct slightly
bending backward; occipital ring short (sag-) and
convex, narrowing laterally, with a small occipital
node; anterior border furrow shallow, slightly bend-
ing backward medially; anterior border narrow and
short (tr-). slightly upturned; fixed cheeks very
broad. about 1.4 times as wide as glabella between
palpebral lobes, and more than 2 times as wide as
glabella posteriorly ; eye ridges low and faint, almost
transverse or slightly slanting backward; palpebral
lobes short and narrow, remote from glabella; about
1/3 of glabellar length located opposite to in front of
middength of glabella; postero-lateral limbs very
broad(exsag- ) and long (tr-); posterior border fur-
row deep and broad: posterior border narrow , gently
convex; anterior branches of facial sutures strongly
convergent from palpebral lobes, posterior branches
slanting backward- Pygidium tentatively assigned to
new species with short and wide, semielliptical out-
line: axis tapering backward, with 56 axial rings:
pleural area broad, moderately vaulted. with 4 pairs

of pleural ribs; pleural furrows deep and broad, intery

pleural furrows narrow and shallow ; pygidial border
and border furrow absent: a few small puncta on the
surface of cheek area-

Comparison The new species differs from Pro-
damesella ( Prodamesella) convexa Chang, mainly
in having narrower and slender cylindrical glabella
with shorter lateral furrows, narrower and shorter
anterior border, much wider fixed cheek and wider

(tr-) postero-lateral limbs and posterior border-

Prodamesella ( Prodamesella) cylindrica sp- nov-
(Pl T figs-4—9,13)

Holotype  Cranidium (pl- I, fig- 6): NIGP
128793.

Type locality  Jimachong. Wanshan District
eastern Guizhou; South China-

Type stratum From uppermost Huaqgiao For-
mation (latest Middle Cambrian) to lowest Chefu
Formation (earliest Late Cambrian) (WY 1IFI,
12F1, 14F2).

Diagnosis Cranidium moderately vaulted,
trapezoidal in outline; glabella robust, cylindrical in
outline,; gently expanded anteriorly, with distinct
median notch and 3 pairs of short deeply incised later-
al furrows: occipital ring prominent  with 273 indis-
tinct posteromedial pits; anterior border furrow deep:
broadening medially ; anterior border narrow . gently
convex ; eye ridges transverse or slightly bending for-
ward from anterior glabellar corners; palpebral lobes
very short, distant from glabella, placed opposite to
anterior glabellar lobe; pygidium semicircular in out-
line: axis short. with 50 axial rings: pleural area
broad, with 4 pairs of pleural ribs; pygidial border
and border furrow absent; surface of cranidium and
pygidium rather smooth-

Description  Cranidium moderately vaulted,
trapezoidal in outline; gently arched anteriorly;
length to width ratio about 4°7; axial furrow deep
and broad medially and posteriorly, narrow and shal-
low anteriorly ; glabella robust, cylindrical in outline;
slightly expanded anteriorly, with a distinct median
notch and 3 pairs of deep, short suboval lateral fur-
rows, of which the S3is isolating from axial furrows:
occipital furrow distinct; occipital ring prominent,
slightly narrowing laterally, with 2—3 indistinct pos-

teromedial pits;; anterior. border furrow, deep, broad-
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ening medially ; anterior border lower than glabella;
narrow and gently convex; fixed cheeks broad, gen-
tly upsloping from axial furrows, then strongly
downsloping outward and backward. about 0.6—0.7
times as wide as glabella between palpebral lobes. 1.4
times as wide as glabella posteriorly ; eye ridges trans-
verse or slightly bending forward from anterior
glabellar corners; palpebral lobes very short, distant
from glabella, placed opposite anterior glabellar lobe:
occupying about 1/4 to 1/3 of glabellar length: pos-
terolateral limbs very broad (exsag-) and long (tr-);
anterior branches of facial sutures short. convergent
from palpebral lobes, posterior branches long slant-
ing backward; posterior border furrow deep; posteri-
or border narrow ; gently convex; pygidium tentative-
ly assigned to this species semicircular in outline,
length to width ratio about 12 axis short, with 5—
6 axial rings: pleural area broad. with 4 pairs of pleu-
ral ribs; pleural furrows deep, interpleural furrows
shallow; pygidial border and border furrow absent:
surface of cranidium and pygidium rather smooth-
Comparison In general outline of cranidium the
new species bears the closest resemblance to Pro-
damesella ( Prodamesella) biserrata Jell from the
late Middle Cambrian ( Peronopsis opimus zone) of
northwestern Queensland, Australia (Jell in Jell and
Robison, 1978, p.17,pl. 1.fig- 9; pl. 2, figs- 1—6),
however; it can be discriminated from the latter
mainly by its cylindrical glabella with shorter lateral
furrows, its more advanced eye ridges and palpebral
lobes. its wider fixed cheek, and less narrowing later-
ally occipital ring with only 2—3 indistinct postero-
medial pits- In general configuration of cranidium,
especially glabella, Prodamesella ( Prodamesella )
cylindrica sp- nov- is quite similar to Prodamesella
( Prodamesella) lata sp- nov-, but the latter has
rather slender glabella with ill-defined median notch,
narrower (sag-) occipital ring with a small node and

much broader fixed cheeks and shorter pygidium -

Prodamesella ( Metaprodamesella) subgen- nov-

Type species
Peng, 1987.

Etymology Met: meta(Gr-) = occurring later;

Prodamesella subtriangulata

in succession to, after, referring to the new subgenus

ocenrring later,than the nominate subgenus- Prodame7

sella ( Prodamesella) stratigraphically -

Assigned species and subspecies  Prodamesella
( Metaprodamesella) punctata Ergaliev 1980, Pro-
damesella ( M-) subtrianqulata Peng 1987, Pro-
damesella ( M-) subtriangulata prisca subgen- et
subsp- mnov-, Prodamesella ( M-) granulosa sub~
gen-et sp-nov -

Diagnosis  Glabella with hexagonal anterior lobe
and distinct median notch; 3 to 4 pairs of lateral
glabellar furrows short and shallow ; anterior border
furrow narrow and distinct, curving backward medi-
ally; anterior border low. pickaxe-shaped, gently
convex ; eye ridges transverse or slightly bending for-
ward; palpebral lobes very short, located opposite to
anterior glabellar lobe; pygidium long, subtriangular
in outline: with suppresed relief posteriorly ; axis long
and broad. slowly tapering backward. with 6—7 axi-
al rings: pleural area with 49 pairs of pleural ribs.
of which anterior bands are broader than posterior
bands (exsag-); pygidial border and border furrow
absent ; sculpture on the surface of cranidium and py-
gidium consists of closely spaced fine granules and
sporadically larger granules-

Discussion Prodamesella ( Metap rodamesella)
subgen- mnov - differs from Prodamesella ( Prodame~
sella) chiefly in having subtriangular or semielliptical
cranidium, longer subcylindrical glabella with hexag-
onal frontal lobe and 4 pairs of shorter, shallower
glabellar furrows. lower gently convex pickaxe-
shaped anterior border, bending medially and shal-
lowing anterior border furrow. more advanced eye
ridges and palpebral lobes; longer subtriangular py-
gidium with longer broader axis and finer as well as
coarser granules on the surface of cranidium and py-
gidium -

Age and distribution
South China and Kazakhstan-

Early Late Cambrian;

Prodamesella ( Metaprodamesella ) subtriangulata
Peng, 1987

(P T .figs-21,22; P1. IT .figs- 1 —16)

1987 Prodamesella subtriangulata Peng. p-105, pl.8, fig.3.
Holotype Cranidium (pl- I, fig- 16); NIGP

74559.
Type locality
Hunan, South China-

Waergang: Taoyuan county
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Type stratum Chefu Formation ( Liostracina~
Ammagnostus sinensis Zone, WT 10).

Occurrence Chefu Formation (from For-
mosagnostus  formosus Blackwelderia ~ Zone  to
Glyptagnostus  stolidotus ~ Zone );  Waergangs

Taoyuan, western Hunan and Jimachong, Wanshan
District, eastern Guizhou: South China (WYZ20F3,
20F4, 20F5, 21F2).

Description Cranidium moderately to strongly
vaulted, subtriangular in outline; moderately to
strongly arched anteriorly, length to breadth ratio
about 1:1.5: glabella very slowly tapering forward
posteriorly and medially, then gently expanded for a
very short distance, very weakly narrowing anterior-
ly» forming hexagonal frontal lobe, with distinct me-
dian notch and with 3—4 pairs of lateral furrows :the
S17S3 are slanting backward and the S is slanting
forward; occipital ring prominent, wider than glabel-
la at the base, gently narrowing laterally; anterior
border low and gently convex, pickaxe-shaped; ante-
rior border furrow narrow and distinct laterally, shal-
lowing and curving backward medially, meeting axial
furrow at median notch; fixed cheeks moderately
convex: narrower than glabella between palpebral
lobes, as wide as occipital ring posteriorly ; eye ridges
transverse or slightly bending forward from middle
part of frontal glabellar lobe; palpebral lobes very
short, located opposite to frontal glabellar lobe: occu-
pying about 1/5 of glabellar length; posterolateral
limbs broad (exsag-); anterior branches of facial su-
tures very short, strongly convergent from palpebral
lobes; posterior branches very long: slanting back-
ward with a gentle arc; posterior border narrow , gen-
tly convex; posterior border furrow deep; pygidium
moderately vaulted. subtriangular in outline; axis
long: slowly tapering backward. with 6—7 axial
rings; axial ring furrows distinct anteriorly. very
shallow posteriorly ; pleural area with 495 pairs of
pleural ribs, of which anterior bands are broader than
posterior bands (exsag- ). suppresed relief posterior-
ly s pygidial border and border furrow absent; sculp-
ture on the surface of cranidium and pygidium con-
sists of closely spaced very fine granules and sporadi-

cally a few larger granules-

Predamesella -, ( Metaprodamesella )

/

subtriagulate

prisca subgen- et subsp- nov-

(PL. T figs- 10— 12)
Holotype Cranidium (pl- 1  fig- 11); NIGP

128798.

Type locality  Jimachong. Wanshan District,
eastern Guizhou; South China-

Type stratum The base of Chefu Formation

(lower part of Formosagnostus formosus Blackwelde~

ria Zone) -

Occurrence At the type locality and type stra-
tum (WY 14F2)

Description  Cranidium moderately vaulted;

subtrapezoidal in outline, very weakly arched for-
ward. length to breadth ratio about 1:1.6—1.7;
glabella subcylindrical in outline; very slowly taper-
ing, hardly expanded anteriorly. with weakly devel-
oped median notch and with 3—4 pairs of short shal-
low glabellar furrows; occipital furrow shallow; oc-
cipital ring prominent, with a small median node; an-
terior border furrow shallow; anterior border low ,
pickaxe-shaped, slightly upturned, with a transverse
ridge on its outer margin; fixed cheeks moderately
vaulted; narrower than glabella between palpebral
lobes; nearly as wide as glabella posteriorly; eye
ridges very low ; slightly curving forward from anteri-
or glabellar corners; palpebral lobes very short locat-
ed more advanced; posterolateral limbs very broad
(exsag-); anterior branches of facial sutures very
short, convergent from palpebral lobes, posterior
branches slanting backward with a gentle arc; sculp-
ture on the surface of anterior border consisting of
fine granules; on the other parts of cranidium rather
smooth -
Comparison The new subspecies is different
from Prodamesella ( Metaprodamesella) subtrian-
gulata subtriangulata Peng mainly in the subtrape-
zoidal cranidium with broader and very weakly arched
anterior margin, less expanded frontal glabellar lobe,
and wider anterior border with a transverse ridge on

its outer margin-

Prodamesella ( Metaprodamesella) granulosa
subgen-et sp- nov-

(P1- L, figs. 14—19)
Holotype ~Cranidium (pl- 1. fig- 15); NIGP

128802.
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Type locality  Jimachong, Wanshan District
eastern Guizhou; South China-
Type stratum Lower part of Chefu Formation

(lower part of Formosagnostus formosusBlackwelde-

ria Zone) -

Occurrence at type locality and type stratum
(WY 18F1).

Diagnosis  Cranidium trapezoidal in outline,

very gently arched forward; glabella slowly tapering
medially and posteriorly: gently expanded anteriorly
with distinct median notch and with 4 pairs of deeper
lateral furrows; occipital ring prominent, with a
small occipital node; anterior border furrow narrow
and distinct; gently bending forward laterally,
strongly bending backward medially ; anterior border
low , pickaxe-shaped; eye ridges slightly bending for-
ward; pygidium upsidedown trapezoidal in outline;
axis with 90 axial rings: pleural area with 2—3
pairs of pleural ribs; sculpture on the surface of crani-
dium and pygidium consists of closely spaced fine
granules and sporadic larger granules-

Description ~ Cranidium moderately vaulted;
very gently arched anteriorly. trapezoidal in outline,
length to width ratio about 1:1.6: glabella slowly ta-
pering posteriorly and medially gently expanded an-
teriorly, with a distinct median notch and with 4
pairs of deeply incised short lateral furrows. the Si is
deepest and oblique; the Sz is very gently slanting.
located at the mid-line of glabella; the Ss3is represent -
ed by small pits and the Si is shallow and long,
slightly slanting forward: occipital furrow deep; oc-
cipital ring prominent and highly elevated. wider
than glabella at the base; with a occipital node; axial
furrow deep, shallowing around frontal glabellar
lobe: anterior border furrow narrow and distinct;
gently bending forward laterally, strongly bending
backward and meeting axial furrow medially ; anterior
border low, very gently convex, pickaxe shaped,
with a transverse ridge on its outer margin; fixed
cheeks moderately vaulted: as wide as glabella be-
tween palpebral lobes, about 1.3 times as wide as
glabella at the base posteriorly; eye ridges distinct.
very gently bending forward from median portion of
frontal glabellar lobe; palpebral lobes very short:
about 1/6—1/5 of total glabellar length placed more

adyanced;, posterolateral, limbs very broad (exsag- )

and long (tr-): posterior border furrow deep; poste~
rior border narrow ; gently convex; anterior branches
of facial sutures short, convergent forward, posterior
branches long: slanting backward; pygidium moder-
ately vaulted, upsidedown trapezoidal in outline, with
rather straight posterior margin: axis long. with 59—
6 axial rings; pleural area with 273 pairs of pleural
ribs and supressed relief posteriorly; pygidial border
and border furrow absent; sculpture on the surface of
cranidium and pygidium consists of closely spaced-
granules and sporadic larger granules-

Comparison In general configuration of cranid-
ium the new species bears the closest resemblance to
Prodamesella ( Metaprodamesella) subtriangulata
prisca subsp- nov -, but it has rather deeper axial fur-
rows, occipital furrow. glabellar furrows, anterior
and posterior border furrows, wider (tr-) fixed
cheeks and closely spaced granules and sporadic larger
granules on the surface of cranidium- In general con-
figuration of cranidium the new species is also quite
similar to Prodamesella ( Metaprodamesella) punc~
tata (Ergaliev. 1980, p. 152, pl. 6, fig-8). but the
latter has shorter truncated conical glabella without
distinct median notch, transverse eye ridges and

punctulate surface of cranidium -

Prodamesella ( Neoprodamesella) subgen: nov-

Type species Prodamesella ( Neoprodame~
sella) spinosa subgen- et sp-nov -

Etymology Ne > neo(Gr-)=new, fresh, young
and combined with genus Prodamesella Chang:
1957.

Diagnosis ~ Cranidium gently to moderately
vaulted, subtrapezoidal in outline: nearly straight an-
teriorly; glabella slowly tapering forward, parallel-
sides anteriorly, with a median notch and with 4 pairs
of short deeply incised lateral furrows, of which the
Sz is represented by small oval pits, isolated from axi-
al furrow: anterior border furrow shallow. almost
straight or slightly bending backward medially ; ante-
rior border low and flat; occipital ring prominent,
broader than glabella at the base; fixed cheeks very
broad; eye ridges transverse or slightly bending for-
ward; palpebral lobes very short, remote from glabel~
la; located opposite to frontal glabellar lobe; pygidi-

um moderately vaulted. semielliptical in outline;, axis



258 HOAE W

¥

539 %

long: tapering backward. with 89 axial rings:
pleural area wider than axis, with 56 pairs of pleu-
ral ribs. suppresed relief posteriorly ; pygidium with 9
pairs of ill-defined marginal spines, of which the fifth
pair is the longest ; sculpture on the surface of cranidi-
um and pygidium consists of closely spaced fine gran-
ules and sporadic larger granules-

Discussion In general outline of cranidium and
glabella, the new subgenus closely resembles Pro-
damesella ( Prodamesella) Chang 1957, it is; how~
ever, readily discriminated from the latter mainly in
having slender less vaulted glabella with 4 pairs of lat-
eral furrows of which the S3 being isolated from axial
furrows), broader fixed cheeks (tr.), shorter more
advanced palpebral lobes. longer pygidium with 9
pairs of marginal spines and longer narrower axis
bearing 9 axial rings- In general outline of cranidium
and pygidium Prodamesella ( Neoprodamesella) is
also quite similar to Prodamesella ( Metaprodame-
sella) subgen- nov-, but the latter has expanded
hexagonal frontal glabellar lobe: pickaxe-shaped ante-
rior border: subtriangular to semielliptical cranidium
relatively narrower fixed cheeks and no pygidial
marginal spine- In general configuration of cranidium
and pygidium, especially the presence of pygidial
marginal spines, the new subgenus is closely related
to Tangshanaspis Zhou and Zhang, with T zhao~
gezhuangensis Zhou and Zhang 1978 as the type
speciess from the uppermost part of Fengshan Forma-
tion of Zhaogezhuang, Tangshan, Hebei, North Chi-
na (Zhou and Zhang. 1978, p. 15—16, pl. 1, figs.
22,23; Zhou and Zhang. 1984, p.97—98, pl. 3,
fig- o3 pl- 20, figs- 12—14; pl. 22, fig- 21; pl. 24,
fig-15: pl- 27, fig- 3), however. it can be distin-
guished from the latter chiefly by its narrower trun-
cated conical glabella, broader fixed cheeks between
palpebral lobes, more advanced shorter palpebral
lobes; shallower pleural and interpleural furrows and
less developed marginal spines on pygidium -

Age and distribution
South China-

Early Late Cambrian;

Prodamesella ( Neoprodamesella) spinosa subgen- et
Sp- nov-
(P1- [T figs. 17—24)

Holotype , Granidium, (pl- I, fig- 19): NIGP

128827.
Type locality

Jimachong, Wanshan District,
eastern Guizhou; South China-

Type stratum Upper part of Chefu Formation
( Glyptagnostus stolidotus Zone, WY 23F1).

Occurrence At the type locality and type stra-
tum -

Diagnosis The same as the generic diagnosis-
Description  Cranidium gently to moderately
vaulted: subtrapezoidal in outline: nearly straight an-
teriorly, length to width ratio about 1%2; axial fur-
row deeply incised medially and posteriorly, shallow -
ing anteriorly ; glabella moderately vaulted, slowly ta-
pering: nearly parallelsides anteriorly: occupying
about 2/3 of total cranidial length, a little longer than
wide, with a median notch and with 4 pairs of short
deeply incised lateral furrows: of which the S1and S2
are short and slightly oblique; the S3is represented by
small oval pits and isolated from axial furrows; the S1
is shallow , slightly slanting forward; occipital furrow
deep laterally. very shallow medially; occipital ring
prominent; broader than glabella at the base, gently
narrowing laterally; with a small median node; ante-
rior border furrow shallow , almost straight or slightly
bending backward medially ; anterior border low and
flat, slightly narrowing laterally; fixed cheeks very
broad; nearly as wide as glabella between palpebral
lobes: about 1.2 times as wide as glabella at the base
posteriorly; eye ridges transverse or slightly bending
forward from anterior glabellar corners; palpebral
lobes very short, remote from glabella, located oppo-
site to anterior glabellar lobe; posterolateral limbs
broad (exsag-) and long(tr-); posterior border fur-
row deep and broad shallowing abaxially; posterior
border very gently convex; anterior branches of facial
sutures short, distinctly convergent from palpebral
lobes, posterior branches long. slanting backward;
pygidium moderately vaulted, semielliptical in out-
line length to width ratio about 2?3: axis long: ta-
pering backward. with 8—9 axial rings: axial ring
furrows distinct anteriorly, obscure posteriorly ; pleu-
ral area wider than axis (tr- ), suppresed relief poste~
riorly, with 5—6 pairs of pleural ribs; pleural fur-
rows distinct, interpleural furrows very shallow ;
pleural ribs extending posterolaterally . and forming 9

pairs of marginal spines, of which the fifth pair is the
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longest ; sculpture on the surface of cranidium and py-
gidium consists of closely spaced fine granules plus

scattered larger granules-
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Explanation of Plates

The specimens described here were collected from Huagiao Forma-
tion (WY LIF1—WY 12F1; latest Middle Cambrian) and Chefu For-
mation (WY 14F1—23F2; early Late Cambrian) of Yangweizhou™Ji~
machong section, Wanshan District, eastern Guizhou, South China and
deposited in Nanjing Institute of Geology and Palaeontology: Chinese A~

cademy of Sciences-

Plate |

1. Prodamesella ( Prodamesella) cormvexa Chang> 1957
Cranidium ( holotype ) > 10, field no- C17, Cat- no- 9296,
Changhia Formation ( Amphoton Zone): Poshan, Shantung,
North China-

2.3.  Prodamesella (\Prodamesella). lata sp-moy,
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10—12.

14—19.

21, 22.

2. Cranidium (holotype), X 24, field no- WY 11F1, Cat- no-
NIGP 128789.
X 24, field no- WY 11F1,

3. Pygidium, cat- no- NIGP

128790.
Uppermost part of Huaqiao Formation; Jimachong, Wanshan
District» eastern Guizhou, South China-
Prodamesella ( Prodamesella) cylindrica sp-nov -
4. Cranidium, X 18, field no- WY 11F1, cat. no- NIGP
128791.5. Juvenile cranidium. <18, field no- WY 12F1, cat-
no- NIGP 128792.
6. Cranidium (holotype), <18, field no- WY 12F1, cat- no-
NIGP 128793. 7. Exfoliated cranidium, X 24, field no- WY
12F1, cat-no- NIGP 128794.
8. External imprint of pygidium. X 24. field no- WY 12F1,
cat-no- NIGP 128795.9. Juvenile cranidium, X 18, field no-
WY 12F1, cat-no- NIGP 128796.
Uppermost part of Huaqiao Formation; Jimachong, Wanshan
District» eastern Guizhou, South China-
13. Cranidium, X 20, field no- WY 14FZ, cat- no- NIGP
128800.
Lowest part of Chefu Formation ( Formosagnostus formosus
Blackwelderia Zone ); Jimachong, Wanshan District, eastern
Guizhous South China-
Prodamesella ( Metaprodamesella) subtriangulata prisca
subgen- et subsp- nov -
10. Cranidium. X 24, field no- WY 14F2, cat- no- NIGP
128797.11. Cranidium (holotype), <24, field no- WY 14F2,
cat-no- NIGP 128798.12. Juvenile cranidium, <24, field no-
WY 14F2, cat-no- NIGP 128799.
Lowest part of Chefu Formation ( Formosagnostus formosus
Blackwelderia Zone ); Jimachong, Wanshan District, eastern
Guizhous South China-
Prodamesella ( Metaprodamesella) granulosa subgen- et sp-
nov -
14. Cranidium, < 18, field no- WY 18F1. cat- no. NIGP
128801.15. Cranidium (holotype). <18, field no- WY 18F1,
cat-no- NIGP 128802.
16. Juvenile cranidium, X 24, field no- WY 18F1, cat- no-
NIGP 128803.17. Cranidium, <24, field no- WY 18F1, cat.
no- NIGP 128804.
18. Cranidium, X 18, field no- WY 18F1, cat- no- NIGP
128805. 19. Pygidium X 24, field no- WY 18F1, cat- no-
NIGP 128806.
Lower part of Chefu Formation ( Formosagnostus formosus
Blackwelderia Zone ); Jimachong- Wanshan District, eastern
Guizhou; South China-
Prodamesella ( Metaprodamesella) sp-
Cranidium, <18, field no- WY 23F2, cat- no- NIGP 128807.
Uppermost part of Chefu Formation (upper part of Glyptagnostus
stolidotus Zone ) Wanshan District »
Guizhou; South China-

Prodamesella ( Metaprodamesella) subtriangulata Pengs
1987
21. Cranidium,
128808.

Jimachong, eastern

X 24, field no- WY 20F3, cat- no- NIGP

Plate
1—16.

17—24.

X 24, field no- WY 20F3, cat- no- NIGP

22. Cranidium,
128809.

Middle part of Chefu Formation (upper part of Formosagnostus
Jformosus Blackwelderia Zone); Jimachong, Wanshan District,

eastern Guizhou, South China-

I

Prodamesella ( Metaprodamesella) subtriangulata Peng.
1987
1. Cranidium, X 24, field no- WY Z20F3, cat- no- NIGP
128810. 2. Cranidium. X 24, field no- WY 20F3, cat- no-
NIGP 128811.
3. Cranidium, X 24, field no- WY 20F4, cat- no- NIGP
128812. 4. Pygidium X 24, field no- WY 20F4, cat-no- NIGP
128813.
5. Juvenile cranidium, X 18, field no- WY 20F4, cat- no-
NIGP 128814. 6. Pygidium, X 24, field no- WY 20F4, cat-
no- NIGP 128815.
7. Juvenile cranidium, <18, field no- WY 20F5, cat-no- NIGP
128816. 8. Cranidium. X 18, field no- WY 20F5, cat- no-
NIGP 128817.
9. Cranidium, X 18, field no- WY 20F5, cat- no- NIGP
128818. 10. Pygidium X 24, field no- WY 20F5, cat- no-
NIGP 128819.
field no- WY 20F5, cat- no- NIGP
X 24, field no- WY 20F5, cat- no-

11. Cranidium, X 24,
128820.12. Cranidium
NIGP 128821.
13. Cranidium, X 24,
128822. 14. Pygidium.,
NIGP 128823.

field no- WY 20F5, cat- no- NIGP
X 24, field no- WY 20F5, cat- no-
X 24, field no- WY 21F2, cat- no- NIGP

15. Cranidium
128824.

Chefu Formation (from Formosagnostus formosus Blackwelderia
Zone to Glyptagnostus stolidotus Zone); Jimachong, Wanshan
District» eastern Guizhou, South China-

16. Cranidium (holotype), X 24, field no- WT10, cat- no-
74559.

Chefu Formation ( LiostracinaAmmagnostus sinensis Zone );
Taoyuan: western Hunan, South China-

Prodamesella ( Neoprodamesella) spinosa subgen- et sp- nov -
17. Pygidium, X 24, field no- WY 23Fl, cat- no- NIGP
128825.18. Pygidium. X 18, field no- WY 23F1. cat- no-
NIGP 128826.

19. Cranidium (holotype), <18, field no- WY 23F1. cat- no-
NIGP 128827.20. Pygidium. <18, field no- WY 23F1, cat-
no- NIGP 128828.

21. Cranidium, X< 15, field no- WY 23Fl, cat- no- NIGP
128829.22. Pygidium, X 24, field no- WY 23F1, cat- no-
NIGP 128830.

23. Cranidium, X 18. field no- WY 23F1l, cat- no- NIGP
128831.24. Cranidium: X 20, field no- WY 23F1, cat- no-
NIGP 128832.

Chefu Formation ( Glyptagnostus stolidotus Zone); Jimachong,

Wanshan Districts eastern Guizhou, South China-
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