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On the genus Fenghuangella Yang in Zhou et al., 1977 from the lowest
Chaumitien Formation (uppermost Guzhangian) from Shandong and
eastern Liaoning, North China

YUAN lJin-liang!, GAO Jian!, REN Guang-ying?, NG Tin-wai*
1 Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008, China;
2 Institute of Geology and Palaeontology, Linyi University, Linyi 276000, Shandong, China;
3 Department of Science Education, National Taipei University of Education, Taipei 10671, China

Abstract Fenghuangella is here reported from the lowest part of the Chaumitien Formation (uppermost
Guzhangian, Miaolingian Series) at the Jiulongshan section, Gangcheng District, Jinan City, Shandong and the Bai-
jiashan section, Dalian City, Liaoning. The diagnosis of Fenghuangella is revised. The matching of cranidium of
Fenghuangella with its corresponding pygidium is discussed in detail. The pygidium previously assigned to
Fenghuangella subtriangularis Lin and Zhou in Lin et al., 1983 is better grouped within the genus Gaoloupingia
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Yuan and Yin because of its shorter, and narrower pygidial axis, wider pleural field, well developed pleural and inter-
pleural furrows, and ornamentation of dense and coarse granules. The pygidia assigned to Fenghuangella coniforma
Yang in Zhou et al., 1977 are here transferred to the genus Pseudomapania owing to its wider pleural field (tr.), deeper
pleural furrows, shallower but distinct interpleural furrows, more convex anterior band of pleural ribs, and narrower
pygidial border. The pygidia recognized as Fenghuangella laevis Park and Choi, 2011 are here considered as a juvenile
ceratopygid trilobite. The pygidia of Fenghuangella laevis are correctly matched with their cranidia for the first time.
The boundary between Miaolingian and Furongian in North China Platform is also discussed in detail. The lower
boundary of the Paibian Stage (Furongian Series) is defined by the first appearance datum (FAD) of Prochuangia
mansuyi Kobayashi, 1935. The Liostracina simesi—Placosema convexa Zone bearing Fenghuangella laevis Park and
Choi, 2011 is placed within the uppermost Guzhangian of the Miaolingian Series. This placement is of great signifi-
cance for the correlation of the boundaries of Miaolingian and Furongian in Jiangnan Slope and North China Platform.
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SYSTEMATIC PALAEONTOLOGY

The morphological terms employed here generally
follow those of Whittington and Kelly (1997). All
specimens discribed in the present paper are cataloged
using prefix NIGP and are housed in the Nanjing Insti-
tute of Geology and Palaeontology, Chinese Academy of
Sciences, Nanjing, Jiangsu Province, China.

Order Ptychopariida Swinnerton, 1915
Family Diceratocephalidae Lu, 1954

Genus Fenghuangella Yang in Zhou et al., 1977

Fenghuangella Yang, 1977, Zhou et al., p. 170.

Fenghuangella Yang, Yin and Lee, 1978, p. 489.

Fenghuangella Yang, Yang, 1978, p. 44.

Fenghuangella Yang, Liu, 1982, p. 312.

Fenghuangella Yang, Luo, 1982, p. 4.

Fenghuangella Yang, Lin et al., 1983, p. 403.

Fenghuangella Yang, Qian and Zhou 1984, p. 178.

Fenghuangella Yang, Peng, 1987, p. 97.

Fenghuangella Yang, Yang et al., 1991, p. 147.

Fenghuangella Yang, Duan et al., 1999, p.158.

Fenghuangella Yang in Zhou et al., Peng et al., 2001a, p. 104-105;
2001b, p. 141; 2004b, p. 73.

Fenghuangella Yang in Zhou et al., Jell and Adrain, 2003, p. 376, 469.

Fenghuangella Yang in Zhou et al., Yuan and Li, 2008, p. 111, 120, 127.

Fenghuangella Yang in Zhou et al., Peng, 2008b, p. 164, 175, 187.

Fenghuangella Yang in Zhou et al., Park and Choi, 2011, p. 492, 493.

Fenghuangella Yang in Zhou et al., Ren, 2017, p. 118.

Fenghuangella Yang in Zhou et al., Peng, 2020, p. 452.

Fenghuangella Yang in Zhou et al., Ren et al., 2021, p. 6.

Cyclolorezellina Ergaliev, 1980, p. 137.

Cyclolorezellina Ergaliev, Peng, 1987, p. 97.

Cyclolorezellina Ergaliev, Jell and Adain, 2003, p. 362, 469.

Type species Fenghuangella laochatianensis
Yang in Zhou et al., 1977, from the Middle—Upper
Cambrian of the Laochatian Formation, Laochatian,
Fenghuang County, Hunan Province.

Revised diagnosis Small; cephalon semicircular
to semielliptical in outline, moderately convex; axial
furrow deep and wide; a pair of short preglabellar fur-
rows on preglabellar area; glabella conical in outline,
with three pairs of very faint glabellar furrows; occipital

Fenghuangella, Chaumitien Formation, Miaolingian Series, Guzhangian, North China Platform

ring convex, with a short occipital spine; preglabellar
field, preocular area, fixigena and posterolateral projec-
tion fused together to form a semi-ring shaped swelling;
palpebral lobe very short, located on anterolateral area
of the cranidium and in front of glabella; eye ridge fairly
faint, almost horizontal or slightly stretching forwards;
librigena narrow, strongly sloping downwards, with a
very short genal spine; anterior branches of facial su-
tures strongly convergent from palpebral lobes; posterior
branches of facial sutures long, slightly bending out-
wards and backwards. Thorax with eight segments, axial
region wider than pleural area, pleural segments with
short pleural spines. Pygidium small, semi-elliptical or
inverted triangular in outline; axis convex, wide and
long, strongly tapering backwards, almost reaching pos-
terior border, with four to five axial rings, anterior two
to three axial ring furrows distinct, connected with axial
furrow, posterior two to three axial ring furrows discon-
nected with axial furrow; pleural furrows deep, inter-
pleural furrows shallow; pygidial border very narrow;
surface smooth or bearing fine dense or scatter granules.
In general configuration and charac-
teristics of the cephalon, cranidium, librigena, and pygid-
ium, Fenghuangella shows the closest resemblance to
Torifera Wolfart, 1974. These characteristics include gla-
bella strongly tapering forward, deep axial furrow, the

Discussion

presence of a pair of short furrows slightly divergent for-
wards on preglabellar field, wide fixigena, short anteriorly
located palpebral lobes, occipital ring with occipital spine,
pygidium with long pygidial axis strongly tapering back-
wards, and narrow pygidial border. However, the latter
has a trapezoidal cranidium, a deeper anterior border fur-
row, distinct convex anterior border, shorter palpebral
lobe located more posteriorly, eye ridge strecching hori-
zontal or slightly slanting backwards, a distinct baccula
on the genal field adjacent to the base of the glabella,
wider (tr.) and narrower (sag.) pygidium.

South China (Hunan, Guizhou,
southern Anhui, southern Jiangsu, Yunnan), North China

Occurrences
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(Shandong, Liaoning), Kazakhstan, and Korea; Gu-
zhangian (Miaolingian) and early Paibian (Furongian).

Fenghuangella laevis Park and Choi, 2011
(Fig. 2)
2011 Fenghuangella laevis Park and Choi, p. 492-493, Fig. 9
(1-14, non 15-17).
2013  Fenghuangella laevis, Park et al., p. 1000.
2016 Fenghuangella laevis, Choi et al., 2016, p. 1984.
2017 Fenghuangella laevis, Ren, p. 119, pl. 19, fig. 11.
2021 Fenghuangella laevis, Ren et al., p. 6, Fig. 2 (A-B,
D-F, 2C).
Holotype Cranidium (SUNP 4641; Park and
Choi, Fig. 9.9-9.12), from the Fenghuangella laevis
Zone of the Sesong Formation (Paibian Stage, Furongi-

an Series) at the Jikdong section, Korea.

|

/N JRUJE HRUPE H [ 3 ) A AR AR R R AR X,
ELFEWITE . BSARTEE e R AL 5 w3 () R A A%,
1977, Miz<hx, 1978, FASIE. 25354, 1978; X1 X
=, 1982; MRRHEE, 1983; £ ot PR, 1984;
FNLE, 1988; #3%ih, 1987, 2020; Peng et al.,
2001a, 2001b, 2004a, 2004b; Peng, 2008b; Yuan and
Li, 2008); 1E 2 7 P4 A o (0 E Bk, 1982); 18
KEWMFIRFIEH T ERIE WM KERE, 1991; Yang
etal., 1993). J4b, FEMGEE v it b B X 8
% KB (Ergaliev, 1980). UL 75 56 [ /) A (1 7 b
A KBl (Park and Choi, 2011). A< SCHRIE F /)5 KL B
7 LE A ] L 2R 5 R T AR DX L LR T AR R
BT A B K AR, X B8 TR &
R K H X o X — R BRI, *F THdb G Flo
B UE G0 R ZE 38 G0 10 48 DL K i 6 DXR R AH X AR
Vil 25t b B R

2 MR R

/N RUJEL H A L 2R 5 R T AR IR XL 1 T
(117°44'27.440"E, 36°05'08.313"N) /" 7 &b K i 40
JREZ)3-4 em B R OERAEMERE KT, 5
FLR AR s ol 25 To0 38 35 K 0 28 Ak 13 0 3l 2 A v
RKAEEHE R PATARE S M, 5 EERNID>
JE AT H ARt b R KA (155 2 ) A — AR
(R AT AN BE S AL (WL E 55, 2020, El4). /NRUEL

Revised diagnosis Cranidium smooth, subtrian-
gular in outline; glabella short, conical. Pygidium
semi-elliptical, pygidial axis wide and long, almost ex-
tending to the posterior border, with four axial rings,
first two rings broad (tr.), axial ring furrows distinct,
postreior two rings rapidly narrowing backwards, axial
ring furrows short, disconected with axial furrow; pleu-
ral field narrow (tr.), two pairs of anterior pleural fur-
rows deep; border narrow, with irregular ridges along
the posterior margin.

Locality and Horizon
Shandong and Baijiashan, Dalian, Liaoning; Liostracina
simesi—Plcosema convexa Assemblage Zone of the
Chaumitien Formation (uppermost Guzhangian, Miao-
lingian Series).

Jiulongshan, Laiwu,

BRI T R 0 OKIE T N X M AR AL 294.2 km
) A 22 1 T (121°40738.585"E, 39°26'26.100"N)
FEIEID KB R 291.2-1.5 mE IR K K B
HWEZHELEWWERE KA T (JB T Liostracina
simesi—Placosema convexa’iy ({EWEE 5%, 2020), 5
FER AR A B L 2R THS R K 8 T R K s, AR
JEIK %, MBRE K S PTG M, 5 EEN
IO K 2T R € rp 2 2 R R (oK R A
THEZ11.8 m/E, J& T Prochuangia mansuyiii ) %%
& Ao

3 Rl B AW S S RAE SN
T

o [H FE R R W45 i R 0T PE 1 X (R
Hh B FIRMEAR X)), 5 P0G FK N i B 4t (Hunanian)
(Peng, 2003), JakA £y N HK &S (Fu-
rongian) (Peng et al., 2004c). %4 A& LAEK
¥ ¥ Glyptagnostus reticulatus—F 1 15 B AR 1,
SRIME AR I & XX R EREE T LA 2, L
BORERAHR B0 AL s 2 — AR H I AER) 15 ok
FRE =G WG TR ER L, BE R
b= 25 01 2 44 N T IS 48 (Miaolingian) (Zhao et
al., 2019). fEBEEBRIFA R AELE1C), J2 7
JZZERHAT 2 2 SRR N, B G 3
BGEFLNFTAERRTUENCEH T B BER
Fit g (Saltzman et al., 2000; Zhu et al., 2004, 2006;
Ahlberg et al., 2009, 2018; Chen et al., 2011; Ng
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et al., 2014a, 2014b; Lee et al., 2015; Lim et al., 2015;
Lietal., 2018; Zuo et al., 2018; Wang et al., 2020).
RPN, WG S KRG AH — A
KA FA, R & Bt e B L R SRk
8 1 U2 = 1 B (Damesellids) RAATH 2k, KK
DIk, A ERAE "R EERG 2 NALE
T 1L 19 Neodrepanura (VA Drepanura)ii Flb
Kk U 1) Chuangiaii 2 1A (A& B 5E, 2005; FL%
WA, 2007; A&, 2020; Peng, 2008a; Ng et
al., 2014b; Huang et al., 2019; Wu et al., 2020). it
JUAESR, AW Z ot A A T — gt g,
W{ENeodrepanuraity 2 B ¥ N T Diceratoce-
phalus armatusiiy (KICEE5E, 2007); {EDiceratoce-
phalus armatusiii Z _t FProchuangia mansuyiis 2.
R EESL T Liostracina simesi—Placosema convexa
HOEDEE SE, 2020). FRERICHIXAS LFH T8
Chuangia batiai 2 F & Prochuangia— Para-
coosial &t (KA, 1988; FRIER . KA,
1992; #3%ith, 2009b, 2020; K&K, 2019;
Zhang, 1999; Peng, 2009a). Prochuangia—Para-
coosia?l A7 B - H Wittke (1984)fT &k, fL¥ELL T
JEF: Prochuangia levis tenuis Wittke, 1984, P.
granulosa Lu, 1956, Pedinocephalus divergens
Wittke, 1984, P. aff. divergens Wittke, 1984,
Pagodia verrucosa Wittke, 1984, Stigmatoa singu-
laris Wittke, 1984 Eokaolishania ? sp.~ Wuhuia sp.-
Prochuangia levis levis Wittke, 1984, P. cf. mansuyi
Kobayashi, 1935. Luyanhaoia cribrata Wittke,
1984. Eokaolishania constricta Wittke, 1984,
Paracoosia kingi Wittke, 1984, Cheilidonocephalus
alifrons preannulatus (Fortey et Rushton, 1976)#
Abharella magnocula magnocula Wittke, 1984, Gen.
et sp. indet A, 3 Prochuangia levis levis Witt-
ke, 1984, P. cf. mansuyi Kobayashi, 1935, L.
cribrata Wittke, 1984, E. constricta Wittke, 1984
P. kingi Wittke, 1984HF14. magnocula magnocula
Wittke, 1984, Gen. et sp. indet A%EJ@Ffr] LL[] F 4E
B Drepanura (= ?Palaeadotes)—Torife-
ra—Eokaolishania?l &7 (Kushan, 1973; Peng et
al., 1999), 1R BRI IX Prochuangia—

ParacoosiailX MG 5 I R IER G . SR
TEAEIEHLIX B Prochuangia—Paracoosia?H. 5wt 5 B
HuIX B Prochuangia—ParacoosiaH 5w W & XA 584
FRTE, XA NI =BT, BR T Prochuangiafil
Paracoosia¥lt, i&H Parakotuia Proceratopyge-

Pseudagnostus~ Wuhuiafl Yuepingia=§ (5K Mg 4,
1988, 1999; FHMZ . sKHFAE, 1992),1X L8 = 1H 1 #f
f& Prochuangia mansuyiis W1 Wy, NJET
KRG HF—RNE, 77T Pro chuangia—Para-
coosial & i LB ) Parakotuia convexa Guo and
Zhang (FFMS1%. kg4, 1992, 24571, Elhil, K
4-8), tTHo A AZ AR E R AL, MR X
EE b B SR AR XA P T AR L SCR
H Taitzuia insueta—Poshania poshanensisiiy P 1
A M Parakotuia truncata Chu (RJE, 1960, Kk
1, B9, 10, 2)ZERIR K, N HJE T Pseudokotuia
sp. (¥r&), L& fiai X Pseudokotuia quadra-
ta (fEWEE, 2017, 125-12670, KIRR36, K1-15),
FE 11 2R L e 3 T A 7 35Kl i BT
Prochuangia—Paracoosia?l & i (= Prochuangia
mansuyiis) 3. Prochuangia mansuyiii 7F [ K 1l
R BE S, BL™ T —EEL1.8 miEK TG
T EETRESESORE REVRIE RS, A
N AT A R AN A FAHAZI50 cm
&, EEF=EE W Prochuangia mansuyi Kobayashi,
1935, P. granulosa Lu, 1956 Paracoosia Kobayashi,
1936 L & M Liostracina simesi—Placosema convexa
W REA ORI — 285y, f: Parachangshania
Chien, 1958, Sailoma Schrank, 1975 (= Pterocepha-
lops Lin and Zhang in Chu et al., 1979, = Baikada-
maspis Ergaliev, 1980; = Cathayanella Yuan and Yin,
1998). Liaotrops Schrank, 1975H1Pseudagnostus
Jaekel, 1909%%; G170 cmE, EE =+ &
MEkiE TR =g, WABRZ AR =0,
CeratopygidaeF} 55 =i, FHAEH Z1E£760 cm
JEH o 2 2 R R R s, = R 4y
SRS, A Paracoosia Kobayashi, 1936 Wu-
huia Kobayashi, 1933, Alataspis Park and Choi,
2011, Pseudagnostus Jaekel, 1909, Pseudokotuia
gen. nov., M Cratopygiidae®} W W] Yuepingia®s .



2 RA R EFER IR S /NR A H; Yuan et al.: Miaolingian Fenghuangella from Shandong and Liaoning 235

B H AT M1k, AR XA B B RE A K I Pro-
chuangia, 1% H K I Chuangia . 1M Pseudokotuia
T MNRHES T, B 7 ARSI X L kL
T RERRGETT A KL KIS, 72 REE N
kMg, 1988, K18, E1-3; ElfR19, KE1-5;
KIRR20, B4-5) I @M Ll (G4, 1988,
EIh20, E6). T AREE 701 (ki AE,
1988, Klh18, Kl5-6). LLZR G W3k IE3E F 1 (5K
Mg, 1988, KRR 19, K12; KRR20, K7); thZHF
AT 2RIk AE, 1988, BAR1S, K7, EAR19,
P61 1) R 754 11 T 0 11 B4 K P FE (TR Mg 2, 1988,
EIh 18, FE8)&EH A K. £ 7 H 2K 1L 55EH
Prochuangia mansuyiii (1] T & ProchuangiaiX A~ J&
IR G AR B, AR Jth R &5 LT 4R A 21,
HEW Prochuangia mansuyi’iy T HBAE 1X L 4 [X AR AT
RE A BRI, AR AN I B3 A . A%
Prochuangia mansuyii () = R Y#E, EHK
KR

% # I\ NProchuangia—Paracoosia?fl 577 W )
Paracoosia B IRAE 1 RO X 50T L AE
Proagnostus bulbusi & Linguagnostus reconditus’iy
238, 2009b), {HAELH X 7E 5 L Bt O H L
R4 R, 2012), #5006 W 3 sl b s, £
L 7R 2% B x| FE B SF T b Paracoosia 5 Maotunia
Manchuriella. Eymekops<s = B AL A (KNI
ALK, 2014). K, Paracoosia— & JZ b IE{H 1]
IFPRAR A, AL B R £ o S m) b — B 35
RGHE WA oA, AR XA DL FE 2
Chuangia’fs (8% X G, 1994), REAEN—H 4 .
M, fEChuangia™ 2 T~ N i% Wk 5 H /K 0T
Kobayashi— & !} 'l Prochuangiaii (Kobayashi,
1935), B ¥ 17 52 MR LT R K Prochuangia
mansuyi NV HEFE A 5 AT B XU TT, 1983; £k X
JG, 1994; Endo, 1944; Park and Choi, 2011). WIHR7E
AL X 2k B T Prochuangia—Paracoosia’i ]
HRE] (2380, 2009b, 2020; K% 4 %%, 2019; Peng,
2009a), Ht5E T4 ALK FE Prochuangia mansuyiiiy
e, BARAEGE. A NN NProchuangia—Para-
coosial & EEAL L X 4 6-8 m/E(GRIR . ki
A, 1992; B3, 2009b; Peng, 2009a), iXj&—4

AR, A O R R I BRI HE R I L 2R X
G B LFI, ST MR R S
MEWREARTL2 mEMREANMEE T
Prochuangia mansuyiiy ) L35, 1 HISEHE T
Chuangia batia’iy (7K HFE, 1988) . AR HiE L e 11 3 1H] 5%
BIRHEN, Prochuangia mansuyiii [P FEAE 1L 2R3
XAZRKT20 eme MR ZR SOR TS N7
PO LR Rp LT KEZERI, FEMASR
T3 m; GRGEIS T HE B R L8, KK
294 mJE I ZEH, AR 1 Prochuangia man-
suyiti MR (f) Luotuolingia®y (7K Mg, 1988). i £
Liostracina simesi—Placosema convexaii W& WL H—
LeAEAE S, UN: Liostracina simesi. Placosema
convexa. Fenghuangella®s, 1fi'CA11EProchuangia
mansuyi‘its W AR K INGKMEA, 1988). Prochuangia
mansuyi 5 Paracoosia depratiﬁ? Fl—ZW (E'KEE,
1988), [k ] PAHE I 7 42 Ik b & X Prochuangia—
Paracoosia?ll & i 5 Prochuangia mansuyiii x& K3
A, s AL RITE Prochuangia—Paracoosias
() b A (32 i, 1999, 2020), Uk Y T kI
Prochuangia mansuyiss $1[8], ¥ Prochuangia—
Paracoosia & AT T B A 78 53 K5 (K]
1)o o 5 SE0a) B U0 U 1 2 B LN R S6 I Neodre-
panura premesniliiii H N 73 A Neodrepanu-
ra—Liostracina tangwangzhaiensisili, Neodrepanura
premesnility, Diceratocephalusarmatusiiy
(FEWEESE, 2020). ZWPHEFIX3N 0 A A FE
= U2 A TR, B W NeodrepanuralX A J& 151X 3
ANt W IR AN, Neodrepanura — premesnili—
A HS B AE o B A A (R 5 ST BT ), Li-
ostracina—J&Liostracina tangwangzhaiensis— ' H
W B N ELAB/NHY, Liostracina krausei— 4 H BLAE
B X I Neodrepanura premesnilitiy o E A HEXf L
= XMW RTENeodrepanura—Liostracina tang-
wangzhaiensisiii WK I T K& Clavagnostus spi-
nosus (Resser, 1938)—Fh [{IAx A%, M iX AN FPAE E AT
I FAN S BLAE Linguagnostus reconditus i
ff] K #(Peng and Robison, 2000), KA SOk
Neodrepanura—Liostracina tangwangzhaiensisiir,
Neodrepanura premesnility 5% 5 #H AR ) Lin-
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Fig. 1 Trilobite zonation and corelation in the Miaolingian—Furongian boundary interval between North China Platform and Jiangnan Slope
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The red line is showing the Miaolingian and Furongian boundary by the present paper; the green line is showing the Miaolingian-Furongian boundary by

Park and Choi (2011) and Ren et al., (2021).

guagnostus reconditus 1 Xt Lt o Diceratocephalus
armatusi AE BB RN T, XA N BRI H
VFZ e Fh A R, (B2 g R
Kormagnostella . Pseudagnostus . Ammagnostus

Paraacidaspis 1 Parachangshania %5 7] UAE H 5 1E
B4 "L X Glyptagnostus  stolidotusis X LLAKYE, H 2K
- o SR

Liostracina simesi—Placosema convexa”rﬁlj*] IH_H:—'\

Diceratocephalus armatusiiy W —

B0 RS, BT Liostracina simesi+ Placosema
convexafl| Fenghuangella laevis“% J&Fh Tl 5 4 55
[X Glyptagnostus stolidotus i %I b 4b, & H
Pseudagnostus ~ Connagnostus ~ Acmarhachis .
Sanchenngziella « Sailoma - Parachangshania .
Proceratopyge~ Paracoosia. Yuepingia. Wenshuia
FLiotrops<%, VEANFIR 0K 575 SCHRIE .

53— R W& Park A Choi (201142 HiSk 11,

{E Prochuangia mansuyiiy < N8 T2 M0 7

Liostracina simesiii fl Fenghuangella laevistiy, ¥
IR G 5 XEG 2 [N FLE T Fenghuangella
laevisiili Z J&(Park and Choi, 2011; Park et al., 2012;
2013; Lim et al., 2015; Choi et al 2016; Choi and
Park, 2017; Ren et al., 2021).1X
bigranulosum (= Placosema convexa)*DFeng-
huangella laevis 1 L S AE NIE S . Fenghuangella
laevisZ— N FiFh, HEARIRYER E . 1 Placosema
convexall1 15 Bl 5. NAZAE Glyptagnostus stolidotusity
(Peng et al., 2004a; 2004b; Qi et al., 2006), BEIRE
1] LA _FAE 2| Glyptagnostus reticulatusii (Peng et al.,
2004b). bk, AR AR R 359 XA L Tk

Liostracina simesifiPlacosema convexa, Hi—F

+& PAPlacosema

& HILTE Glyptagnostus stolidotusiii(Jago and
Cooper, 2005). B HLAEIL 72 K& H XL E
Liostracina simesi— Y5 Fenghuangella laevisy& 3t

AR, WA ENRMK R EE NN Liostra-
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cina simesitiy Ml Fenghuangella laevisiii NiZ% A N
— AN A7 (Liostracina  simesi—Plcosema convexa
Assemblage Zone), ¥ 5t 4 X 7E Fenghuangella
laevis'thi Z &, /2K A28 E T Liostracina simesi—
convexalL &3 [ TE], BIRAKEIE .
3 # VR L X Prochuangia mansuyiy 2 )&
BN FEERAEW 2 &, ¥ Liostracina simesi—
Plcosema convexall &7 BT LB E#B. HbAk,
NEEAS G U = U K LA R, Al R
B4 P 2 = e 0 A i 1) 5 4 B i ——— B
wSCE TS, TS & T A — B iE B (Peng et
al., 2004a, 2004b, 2004c), TiX BB fedbibh &
LA 2T Liostracina simesi—Plcosema convexa?tl
Bl o AELHAG A ) DX 2 o P A G e 2 =i
b K& FnT DA e) b S e 380 SC TR, R B
7= If] Carrosella alberti (Jago and Cooper, 2005,
p. 673, Fig. SH-J, M, O, P, R).

A — 2 NOR I E R FE Neodrepanura 'y H1 []
(Bagnoli et al., 2014), fATAT K HE R B2 2 3R
R E R R FIAL R SPCHI AR i £k, IXBERE
= H R o AR P AR JE 1), ANECK .

4 NRERCK R FERCHE T

Plcosema

= HGL RS AR R = R R A
SEBIMER, fE— e = B E )2 E, R
AT EELEE, HHERRERTZ 5L
Mk il BINATESh I, &2 LA+ L
MNEMCGEES RE, 2012). PR HE KL E
() 58 AN PRI, AR A BT A P Sk RS HE FE D
I, HAESHE . XA N MRS, o] Los
ok BT IR VR BRI B RE = St
BRI (& R 5%, 2012, 52-5300). =it it
KR BCHT AU T #f s = R A A R, &
o R IUAL B A F A = B RG]
FEMECE Ty R S H1977THE g /N KR R B
K, AR — B A &I B R, IX B
e/ R H Sk 55 AR BAR /D, 18H N1.5-2.5 mm
K, XS RNAZ TN, AR L8
MEEIRZ, wEdeE b d W85 I R (Wongia

Sun, 1924), -1 0& H(Tangshihlingia Chu, 1959),
W75 B 2R AE My 41 P 7 (Y Oculishumardia  Peng,
Babcock, Hughes and Lin, 2003 4t 3 [X 10K 5 41
& %8 M) Elaphraella Lu and Qian, 1983 Al
Triangulaspis Qian, 199455 #[4& MARIR /N = e
222 i I AU B Sk sl bR A (R IR 38, 19595 /54T
52 B U, 1983; % 3UJT, 1994; Sun, 1924; Peng et
al., 2003), X T iX L& J& Ff (RN BT FEAMET EH
BRI

HHT, RAHIFMIEESRREEIN NI T/
ARV o 198345 bR Jge & 1 Ji R SR AE H2 3. Feng-
huangella subtriangularis Lin and Zhou in Lin et al.,
1983 — i e b 1 55 — Fh R ) R B (MR B 4%,
1983, BhR2, K2). XASRESAFFRRK, AU .
BE, WEwE, WaE itk E, H EAmE T
T ket SRR A AR R AR R E B B T Feng-
huangella laochatianensis laochatianensis Yang in
Zhou et al., 1977 (&%, 2020, K200, El6;
Peng et al., 2004b, pl. 27, fig. 15)MFenghuangella
laochatianensis crassa Peng, Babcock et Lin, 2004b
(pl. 27, fig. 16; #23&ith, 2020, EfR200, E11). H
Jee X A 2 B R S S OO Sk Y R (2
2020, EHR202, El6-7)ZAARAK. KILE T X8
PR E5 8 A A 0] ) o MR LR T VDR RO, 3X
N BB H 5 Gaoloupingia & H3k 7% UG
ENGHGEE R FRIE, 1998, 161-16371, KR
5, &l4-10; Peng et al., 2004a, p. 170-171, pl. 2,
figs. 10-12). 1M H IEJ& T/NRUR R R AR E T
Pseudomapania— &k, W Pseudomapania cylin-
drica Yuan and Yin, 1998 (Peng et al., 2004b, pl. 67,
figs. 13-17; pl. 68, figs. 7-9). 4R, XLLE W]
At )& T Fenghuangella)@ W AR I, DLEIE 2
RABEFL . ZTEREN], /N RUJE LU J& X008 =k R
(Diceratocephalidae Lu, 1954), X AEHA = HH]
FAIL R R AR 2 R K, LA R %,
R VA RN R il 7V ) R AR AR, WA EE, b
HI T E AR AR R A KB, BLgHE, W
Diceratocephalus armatus Luff]JB (5 HT5%, 1954,
KIRR 1, PEI8-9; #23Eith, 2020, KfR202, K6-7). K&
£ g Pl Torifera triangularis Wolfart, 19741
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Fig.2 Fenghuangella laevis Park and Choi, 2011

A-F. 3kifi(Cranidium); A. K45 (Collect No.): JLS155, #it 5 (Cat.): NIGP 174519; B. BJS 4.85m, NIGP 179695; C. BJS 4.80m, NIGP 179696;
D. BJS 4.85m, NIGP 179697; E. BJS 4.85m, NIGP 179698; F. BJS 4.85m, NIGP 174523, G-1. J&if; G. K45 (Collect No.): BJS 4.80m, % ic*5(Cat.):
NIGP 179699; H. BJS 4.80m, NIGP 179700; 1. JLS155, NIGP 174522 FR7AS(A Fil )R B th 4R 45 5 g A3 DX o0 o ) T e oK R AR SRR AR 2 K
Fh, HARARACR AL T8 KT 1 5K L TR K 2B FR K (i 2 2 R s P k. LB 0.5 mm.

Specimens (A, I) were collected from the dark grey thin bedded limestone of the lowermost part of the Chaumitien Formation, at the Jiulongshan section,
Gangcheng District, Jinan City, Shandong Province; other specimens were collected from the dark grey thin bedded to medium-bedded limestone of the
lowermost part of the Chaumitien Formation, at the Baijiashan section, Dalian City, Liaoning Province. Scale Bars = 0.5 mm.

FE# (Wolfart, 1974, pl. 12, figs. 8-9), K Torifera
taoyuanensis Peng (223, 1987)M & (Peng et al.,
2004a, pl. 58, figs. 10-11),5 Diceratocephalus ar-
matus Luft) BB HTSE, 1954, R, E8-9; 23
s, 2020, EIRR202, El6-7)MAERAAML, KILEH
WO LR T XOR Sk RN B A P (Jell and
Adrain, 2003; Zhu, 2008). %4 Torifera— & E T
RA] JR 5% 3 3k HL AL N (Alsataspididae Turner, 1940),
Torifera— J& 5K B T Asaphida Salter, 1864 H P,
N R S HOREATRR 7R 5 b Sk BURE S Sl Je 1 A
AN [d ) B : Ptychopariida Swinnerton, 1915 Fll

Asaphida Salter, 1864, IXFf & —2K 52K BTG B ¥
A ISR, EAATHEGZ S, 2020; Peng et al.,
2004a; Peng, 2008b).

AN U R A BB, W Fenghuangella
coniforma Yang in Zhou et al., 1977—#(Peng et al.,
2004b, pl. 29, figs. 15-17). XFER, K,
JU 8 5 Rl R A e () ), vl v IR, T VA
WAk, A—FMRERZ, mHATIE R, R
R, Run A m R, XM RN %R
F Pseudomapania (4R, FHRIE, 1998, KR4,
K10, 14).
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NS = MRS RS, W Fenghuangella
laevis Park and Choi, 2011 (Figs. 9.15-17), It #
WH—=KK, BREYHREA, WEARET
ceratopygid - Fl B 2l bR AR . AR WL E 55 (Ren et
al., 2021) Al A 5 fir 42 4t 1) B & b A A4 2
Fenghuangella laevis — Fh 1] J& &5 , N A
Fenghuangellak o 3£ 4 1 B ALE —Fh 5, IF
AR K IE Gaoloupingia- Pseudomapanialt) Sk 55 A1 &
TN/ O RANY 2 W W= £ B S 1 et g A
K&, EEHON, K T fega b, v,
JU AR 2, O ) R Al R B8, I S W i R
(Peng et al., 2001a, pl. 14, fig. 10; 2004b, pl. 30, fig.
9), A& —MIEFIEN, 2R AHER A LA
S B BIIE o

5 RGUHEMF

AR SR A 20 R G0 AR ) RS AR A
Whittington f1K elly%5(1997) . 23 F i FH bp A 77 i
7E o E R} 2 Bt g 5 b 5T AR VDRI A AT bR AR AE,
FNIGP.

=MH4 Class Walch, 1771
wWEHH
1915
WSk F} Family Diceratocephalidae Lu, 1954
INRE\HE Genus Fenghuangella Yang in Zhou

etal., 1977

Fenghuangella Yang, 1977, J& RKHE4E. 17071,
Fenghuangella Yang, Ft3&1E, 2354, 1978, 48971 .
Fenghuangella Yang, )% 5%, 1978, 4471 .
Fenghuangella Yang, x| 3({~, 1982, 31271
Fenghuangella Yang, %' B8, 1982, 471,
Fenghuangella Yang, R34, 1983, 40371
Fenghuangella Yang, %% X Jt, F¥R, 1984, 1787,
Fenghuangella Yang, 33, 1987, 9771,
Fenghuangella Yang, ¥ % 5%, 1991, 14771
Fenghuangella Yang, Duan et al., 1999, p. 158.
Fenghuangella Yang in Zhou et al., Peng et al., 2001a, p. 104, 105;

2001b, p. 141; 2004b, p. 73.
Fenghuangella Yang in Zhou et al., Jell and Adrain, 2003, p. 376, 469.
Fenghuangella Yang in Zhou et al., Yuan and Li, 2008, p. 111, 120, 127.
Fenghuangella Yang in Zhou et al., Peng, 2008b, p. 164, 175, 187.
Fenghuangella Yang in Zhou et al., Park and Choi, 2011, p. 492, 493.
Fenghuangella Yang in Zhou et al., 1EBEE, 2017, 11871,
Fenghuangella Yang in Zhou et al., 33, 2020, 45271,
Fenghuangella Yang in Zhou et al., Ren et al., 2021, p. 6.

Order Ptychopariida Swinnerton,

Cyclolorezellina Ergaliev, 1980, p. 137.
Cyclolorezellina Ergaliev, %3, 1987, 977 o
Cyclolorezellina Ergaliev, Jell and Adain, 2003, p. 362, 469.

RN  Fenghuangella laochatianensis Yang
in Zhou et al., 1977

EHEA WA REEZEH, b EIER
i A (A R, 1977).

RBAEEIT) /PMR=mtl, LI ERE,
[ J 22 2 R, #0076 R 5 30 2508 B v 1, [ 5
W, SRTA%, IRATR, JF0EM SRR RE; ]
LN, LTSk ARH B AT 7 o W8 5 Bl 5
%, BECIDTE, R . RN, PR T ER
Bl=fMmik, Bk, LMk EREZ, R,
JE RIS, B, 4RSI, RIAGIAE.

Wik BkEs, Skak, WEshEl, B2y
kA, AR &5 H (Torifera Wolfart, 1974)
BOMAL, Sk ) BT WCARBObR, VR IR, SRR
BA R0 B 20 SORHA, T 8w, MR RS, A7 B 58
Ay, BN AR, R R, 18 5 R ZLU A,
RiL%AE, WK EX 52 K E Bk 28
e, 7% 1 AT I 2% 0 56 11 5% S PR B AT X, HR Az
B EE G, MRAT i B m) 5 R, R K
B, R

R FEul A v 0 oy SO & S et 4
FHREI, P EEREOHE . S BERE. TR &
), HERIL(LZR, LT, S E A E .

KFNRESR Fenghuangella laevis Park and

Choi, 2011

(H2)

2011 Fenghuangella laevis Park and Choi, p. 492-493, Fig. 9 (1-14,
non 15-17).

2013 Fenghuangella laevis, Park et al., p. 1000.

2016 Fenghuangella laevis, Choi et al., 2016, p.1984.

2017 Fenghuangella laevis, {EBEE, 11971, K19, K11,

2021 Fenghuangella laevis, Ren et al., p. 6, Fig. 2 (A-B, D-F, ?C).

E#  SLk#SNUP 4641 [Park and Choi, 2011,
Fig. 9 (9-12)], 7= T %5 B 23 &) 10 48 fa 4H
Fenghuangella laevisii »

FREIEIT) ki, IR=MATE; JUaM )G
WGV, BRI, Sk, #ER, Rk
BMES; EACEREEE, B M, JLTL R
G S, AN, Ar2AN Y g ORE ) T (O
), BTVATERE, 2R e IR AR A, BT
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AW AEE, ThEe 7 (W), wI2X T,
FIA%GAE, WIASGA AT 2.

ELE AUk A e [E i A bR A A L,
T VA RN 5 10 S VR BGRB8 i B2 JE IR AR b AT
FIE M IRE o

FMEAL RS T AL T ORIE T
Fili, ¥KJEH T E# Liostracina simesi—Plcosema
convexal A&y (b LY, HIIKRSt).
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