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Taxonomic revision of the Devonian genus Pseudonuculana Pojeta, Zhang
and Yang, 1986 (Bivalvia: Cucullellidae)

FANG Zong-jie
Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008, China

Abstract After comparing Nuculoidea resupina Guo, 1985, Pseudonuculana zhaoi Pojeta, Zhang and Yang, 1986 and
Skyphoconcha beichuanensis Liu and Gu, 1988. There is no doubt that they belong to the same species. This confirms
that the genus name Skyphoconcha Liu and Gu is a junior synonym of Pseudonuculana Pojeta, Zhang and Yang. The
opisthodetic external ligament of the Pseudonuculana is fully confirmed and its generic diagnosis is revised. Without
resilium and pallial sinus, Pseudonuculana is removed from the Nuculanidae and reclassified as a member of Cucullel-
linae. According to The International Code of Zoological Nomenclature (4™ Edition), Nuculoidea resupina Guo, as a
senior synonyms, has priority over the other two junior synonyms but should not be cited as the type species of the
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genus. As the name-bearing type of the type species, the original designated type species Pseudonuculana zhaoi Pojeta,

Zhang and Yang remains unchanged even though it is a junior synonym of Nuculoidea resupina Guo.

SYSTEMATIC PALEONTOLOGY

Class Bivalvia Linnaeus, 1758
Subclass Protobranchia Pelseneer, 1889
Order Nuculanida Carter, Campbell and

Campbell, 2000
Suborder  Nuculanina Carter, Campbell

and Campbell, 2000
Superfamily Cucullelloidea Fischer, 1886
Family Cucullellidae Fischer, 1886
Subfamily Cucullellinae Fischer, 1886
Genus Pseudonuculana Pojeta, Zhang and

Yang, 1986, emend. Fang nov. (=

Skyphoconcha Liu and Gu in Liu, 1988)

Type species  Pseudonuculana zhaoi
Pojeta, Zhang and Yang, 1986 (by original
designation) (= Nuculoidea resupina Guo, 1985;
Skyphoconcha beichuanensis Liu and Gu in Liu,
1988)

Revised diagnosis of the genus Shell
small to medium, equivalve, inequilateral,
elongated but not noticeably attenuated poste-
riorly; beaks opisthogyrate, shell highest in re-
gion of beaks; posterodorsal margin abruptly
bent downward behind the umbo, forming a
concavity, with its end rising slightly; postero-
dorsal and posteroventral margins subparallel
as a whole; ventral margin arcuate or nearly
straight, anterior margin broadly rounded, pos-
terior margin narrowly rounded, posterior end
slightly upturned; teeth taxodont, hinge dentition

continuous below beaks, anterior and posterior
tooth rows nearly equal in length, or anterior
row slightly longer; somewhat larger anterior
than posterior taxodont teeth in size; anterior
tooth row long and broadly arcuate, occupying
the whole anterodorsal margin, its small teeth
nearly perpendicular to hinge margin, becom-
ing more slender, more numerous and with
narrower interspaces toward the umbo; poste-
rior tooth row concave, descending sharply
from under anterior subumbonal teeth and
forming an obtuse angle slightly larger than 90°
with anterior tooth row, then gradually turning
horizontal toward the posterior, not reaching the
posterior ends, disappearing before the posterior
adductor scar; its small teeth obliquely inclined
or nearly horizontal under the umbo, but turning
perpendicular to hinge margin and becoming
larger with wider interspaces toward posterior
ends; a long, opisthodetic, external ligament
groove lying above the posterior tooth row, no
resilifer; adductor muscle scars subequal, occur-
ring at the distal ends of the tooth rows; a single
pair of posterior pedal muscle scars located dor-
sally and anteriorly to posterior adductor scar,
but not confluent with the latter; a single pair of
accessory muscle scars occurring anterior to
posterior pedal retractor scars; pallial line entire,
without sinus; ornament of comarginal growth
lines with broad comarginal rugae in mature part
of shell, sometimes faint radial traces are barely
visible.

Key words Pseudonuculana, taxodont, external ligament, Cucullellinae, Bivalvia, synonym, Devonian

T

&% (Fang, 1998; Fang et al., 2009)71 it 21 it
JEu5 (Skyphoconcha Liu and Gu, in Liu, 1988)& 1%
LB GG (Pseudonuculana Pojeta, Zhang and Yang,
1986) Ik 44, N Ja IR RGRAE T I, R4
AR 55 2009 4L MRIE Bl 2 N, He4

RIETFIT 18 o f A8 g b B vy AR5 2R A
JE TR AR T, 2B RN X A R AT R
FTEs B i 3AN By 3l i 1) M58 AR PR R4
RUEFEN) Nuculoidea resupina Guo (38454, 1985);
2)) ks NS KA N A GBI AL N BB
Pseudonuculana zhaoi Pojeta, Zhang and Yang
(1986); 3) VU Il b NI H & T e 7 48 H & 41 1)
Skyphoconcha beichuanensis Liu and Gu (X ¥},
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1988; Gu and Liu, 1988).

X3 AN AR 0 SR T R X 52 20 4y
KT (S Carter et al., 2011), AN 5> & AN A
H, S—/FE T 250 H (Nuculida), 5 2 Mg
TR H (Nuculanida), ‘&A1 2 [P WV 1% 2 5
B K. NiZfgH, 7E Nuculoidea resupina Guo F)¥x
A A BUEAT 5 N7 AH OGS (LR ST
8), WHARNZEIEW JE (Nuculoidea) s ML 1) 55 85 A
RN S, R e BB B, U325 5
WIE, U5 SE R MBS ALY &, A,
Hars JEFik g H 2 2 TR R, HH K
h10 MUAEA, AR D28 HN G RS AR
TN RN B2, BEEARAH A
PR B 5 FIG R R G R I R B — . R 3
PSR — B N S S 2 ANFIE D [F]JE [ A

X3 ANl ) B A IR 2 TR AR, T [R) A S B0 HE K
)22 78, N, T 9a 01k 5Tt 43 il A 4 A )
W (X2, 1988; Gu and Liu, 1988)H1 P )7 (2548
¥, 1985; Pojeta et al., 1986)I A Hiid . AL
AR EEIX 3 PSR TE S RE,
JC I W0 1k ot DAAR R e AT 2 TR R L SR
Fro AEUEIEAN FRE R AR B B AL, I 5
JEH A RALE

T/ T PERIDY I ]l = e 7 40 X0
FER I )L A2 R HEAT 1), I T[R4 ¢
PGSR IR, AR AL e R P IR 2 5 i
Yo SR, “ B B34 dr 443280 (Ride et al., 1999)
XA TN I 48 58 3 A RE 45K, B0 8 AR
PR 2 AN AW, TEIL R ST e

2 [ R AR I E

Joi 3 Y5 A1 ) B 55 (Gu and Liu, 1988)% % U J1|
HT 1L S, beichuanensis Liu and Gu 5 PG [ P
zhaoi Pojeta, Zhang and Yang 347 LL#E, A iX P
AP XA T P zhaoi $-Z AN . NFTEHE
HIE RS AR o R, )T PERR A ORAE AN W]
AR AT A K556, UL Pojeta F5(1986) 1] T #)
7 R BT (PE LR 30, AEARATT A Pl Wb i 2 s il o
TNFIEHF R R, P2 A R ik AR 2 —
By, 2T 9, HSAE VbR A B FFEREE 2

FH A () 54 IR 728 (Pojeta et al., 1986, pl. 5, figs. 5-7).
SEPELRURT Nuculoidea resupina Guo ANREIH
ARG @ B, TR =8 )RR
LK 3 ATl Ry R A RSO A T — — 1EAT LR AL

2.1 —RRIMNEBRETS

X 3 AP E AR RE T S A, E
14— REANE R BN S TR &, LA RFE R~ i i
TEASTET7 I R AR AR 2 — BUW . e ) o
HOAN AR A, e AT LA 22 v S P TR R g
RO RRAE o S0 P A TE Y () P 2, 1988; Gu
and Liu, 1988)JF % 1l X — IR R ik 1 72 TE ik
HRRIE, FRARAE(1985) I LA ih 15 4F A Fh 44 ok
KX —TEEME X RETE P zhaoi HIHiiA T
FERIRE 5 F e sl th A SC IR 1) 5 1 34 16 W]
i N Fa(Pojeta et al., 1986), {EALAIKI BT K F 4B
B G R R 7R T 5 e st 15 A0 — B0 B
ARHE. Sz, B et 2 3 AN ) 3 [F]
K, XIS H b B3+ MRy, 5t
ATV R ol N G 5 7]

2.2 Fif

S. beichuanensis Liu and Gu 14 B ifi ¢ J¢
RS AF A B 5, 1988; Gu and Liu, 1988),
M AR 2 AR WA R fo b, mEM AR
LA TE B, BOR DR A 7e M, T P A i) 4
I B CR i OR A ) A AR, AR AR AR AT I 1 AR
(Pojeta et al., 1986, pl. 5, figs. 5-7)+H 1] LLF F| 5
S. beichuanensis FH 7] [F] S 1 IR 7F

2.3 ®iE

o M AR A T T b T AR,
HAR BN TR IAALE, HIEER IS MIEN
FEMTANAT o ) VU OC T B8 A R 3 A2 B U Al i 28,
Ja i FACEAR, 5 R R A 1 DU A A A, R
PAE B £ 19405 (Pojeta er al., 1986); AbATTHIE i
WOR T AT R AN 40 %, HESR R, 1 B
iAok, JF%on 75 e Tl d AR ) N TEHE
G o Je I VIR R AT e if, FEIRAH 14, Horbt i
LG P b AR ARL P 3 S5 AT A BT 3 5 TOAL 5
SRT B 5 2 AR ()b, 1988; Gu and Liu,



4 14 7oA BT R A LU BE S )& ; Fang: Revision of Pseudonuculana Pojeta, Zhang and Yang, 1986 533

1988). = MG TR (M Fi & A —A) i “5E ik
FEIRIIFS T A0 55, A5 A o0 4145 20t 19 FOHi i 41
B 5 e T TR R R G EE, 1988 AT ik A1 35
M, TR A 22 BOAE L, LRSI ECH TR 2>, HE
DX ER] A 576 T00 1 PROATS oA R ol 40 3, DAL o i
TSV R . MR, fik s H 2 b
G AS AR AT A B B B A G . 25
A BEURORISC 7458 TR A B, 31X 3 AN B B
A LLF LR DEATET 5SS # L
W%, WLLSETUR N+ Al 4, HEFIE%, m
PR /IS 7 B AR O R AE . 2) AT T A3
ST AN, T 5 A7 410 s Sk 19, X AR Bl SE i H
HH Rk AU

2.4 HHE

Pojeta 55 (1986)IA N A& &K & W #147, #MUHA
LB G B (Nuculanidae), H1T-17F H A& A A1) 75 )
SR B A IR I, At AT T4 s A 53 TT g I
AW Yoldia J&—FECLTAwA Z R J5; LAY 2P
I CHARS RIEY)” (WA pl. 1, fig. 3b =
Pojeta et al., 1986, pl. 5, fig. 2). {HAAIFTFRNH]
PRSI AL E AL T2, HLSEpR s
B T e W A A2, A TRGA 2 E,
N5 RIS BTG . MR IR T o
RS A AE (B AR AL, 1985), PRk, FOK = RibrA
F N ZE S BH(Nuculidae) [ R BEIG 8 . 235 1 %5 42
ik SRAR AT CRAE AT A 5T B TR T 1) P ML A2 AR AR,
fif S vl LU B A IR, H i TG se 4 A4,
AR BRI A e tE . Dtk 2 pgRh i 5
s fi ARk B FEWAHEN, A hHE . BT TR
iR 2« 404 (Gu and Liu, 1988) [XI¥p &
(1988)— 3L R B A A RUR W Jg 2208 ] T
I bR AORAE T o3 RS 36, AbPIa R A B R
IR, Y ETTE .

2.5 AR

ST TR R AF T2 B AN B S, il . B
BEMRARRAENUIRSL, Ha 2 M ¢ AR Y
FRAESE B E#E — 300, 2T W HUR P8 7R
KB EBGR TAR A )RR RAAIRES, X HHR
ARSI LHEBERR, LA FIIR.

AR DL F st I 25 5 AN SC DA R iR SC P R 3R ()
Blhie, ] DAfiE L B3X 3 ANF N Y #8JE T [R) R,
EAIEZ R R4 o, ZF N. resupina Guo
RABAES, 2% 2 LBl i R0 5L
B HABASFh AR IR 4 . 7 — 51, R
i CEPrshPar 2D 53 67. 1. 2 Fc<— i
Fhy 2 PR, RIS — ANk 4 Bk A 44, B0 —
K244 (suppressed name), 54EFEAZE” (Ride et al.,
1999), N. resupina Guo S FAHPIEH, HIAT] LA
B 51E Ky A Jg 8 X, Pseudonuculana zhaoi
Pojeta, Zhang and Yang & £ IR T4, HIMKIR &
A& R A 44 2

3 RGN

WL Class Bivalvia Linnaeus, 1758
[ 63 T 24
1889
fAZE45 B Order Nuculanida Carter , Campbell
and Campbell, 2000
L 38 45 I H
Campbell and Campbell, 2000
\IEEE#BRL  Superfamily Cucullelloidea Fischer,
1886
/\iE#5 %} Family Cucullellidae Fischer, 1886
/IPEEEIE Rl Subfamily Cucullellinae Fischer,
1886
BRI ERRE
Zhang and Yang, 1986, emend. Fang nov. (=
Skyphoconcha Liu and Gu, in Liu, 1988)
BRM  Pseudonuculana zhaoi Pojeta, Zhang
and Yang, 1986 (by original designation) (= Nucu-
Guo, 1985; Skyphoconcha
beichuanensis Liu and Gu, in Liu, 1988)
EITRBFBIE se/hEPEE, i, A%
W, JEERK, AU WA, seEY, ik
KA Fre X, 575 A 5e TR BESR 4,
AR, ORBOR W B, BR Y s R T
AT LG YOR BGE L ET 5 EDIR, S i
1R - s ol s Bt A AT 2R, SR T R AT 3
FEZ; A/ 5 A A A RE I A BT SR G, AT Sk

Subclass Protobranchia Pelseneer,

Suborder Nuculanina Carter,

Genus Pseudonuculana Pojeta,

loidea  resupina
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FING )RS B R T 5 35 Bt p G, o s
AR, BIEAMNY, n 52T ) /N 1A 3 AR
INARTE L HEH ARG B, T I SR
Ja i FI AN B T H A SR I AL, B
MG B T BESR TR, 1) 5 0 e AR i T
KA, AR SRR NN S 28 R N A AR TR
SR BT T AP RS, 1) S 7 AR O 5 AR A
M EARS, DB AR R, BT, (HARIA
i, R TR AN A, ERIA,
¥y B ki, o e IILR
5, WA WNURAL TR0 #1280 F 775 G VLR
P Fe R 5 v, FERTTE 7 AL 0o B ) a2 L
IR, Efa 4 R NVIR 200 1A IMUR,; M2k e s
TV, FeR RO R, A i AT DA 1)
MR I o

e  BUEJE X % (Gu and Liu, 1988)1A
K M T s (Skyphoconcha) 5 B L BE 4h
(Pseudonuculana) [P X 3| 5T 5 % K & N P45 A
FERGZ WM o )T PR A TG VL B SE AR I A I
AL Pojeta SF(1986)ixH| T Iy i o (7 WL F
30); BT, WHT TR, R VIARA A F

T 5 e TR A [R] PR 5 4 IR 328 (Pojeta et al., 1986,

pl. 5, figs. 5-7). FTLA, XA J&E 2 [0 A1 76 i i
JE AT 3 % (Gu and Liu, 1988) 573 12 5], Mok
AV FED 4 T TR AR RAERE 5, T
GG A8 M R T A B ) i 2K R A0 A IR A7 AR
(B WA pl. 1, fig. 5, 6, 8, 2 WAH 4T Gu and
Liu, 1986, pl. 1, figs. 4; pl. 3, fig. 4, 8). A
XA J8 IR B A ) 3t EEOBT AT R IR, Fh R T HT. S
Vi 5050 A AR A B AT 1Y SC i AR O 19 RSE L
J& S U K — 2 2) AR JE 5E B AT A
ARG o i A0 K T A, BT SRS K — L85 3)
A8 AT 0, RIOUBAMNY, )55 e
AT, AR R i B A W O 4) S A B IR U i A
A0 N 7 BESR TR, PIE RS2 TR LR/ A
BT T B AR SYFIIN T S (0 47 72 AT
PIA Rk .

73— 421 /2, Gu M Liu (1988, pl. 3, fig. 4;
WAL E 1-6)11 — 5K & T Skyphoconcha Liu and
Gu [, MBI F, 7ER7 5t 51 2 [
PRI CLE Bl — AN IR R, B M 2

RO RS S WA 1-6 2 EF
¥ P KR 15 A I BOR U (181 5b, 8b), Pk
Fir Y337 WA ML s e THR (K i 2 AR A Al
7, HEPUNIL R, LR I AN AEAR T AT RE K8
1 8] 18 o

4 KTAREIIIAENTIE

Pojeta %5 (1986)4 A% J& A AL ZE G R o x| P
R0 P (L X P 3, 1988) L WIHF Skyphoconcha
JE A 2 G R, 5 ok A 2O 2 A S G B (Gu and
Liu, 1988). 4RI, SRS 755E (13 A | A e 4k
SLOR PR ARG RE, a0 A i A8 A ) Treatise
DR AL (McAlester, in Cox et al., 1969, p. N231),
(R s g E RN I Nl (R =
(Malletiidae). #R1f, Sanders fil Allen (1985)F5 i,
UG 8 (Malletia) B AR 2 LAY A 0 2, e sk
R E A /DR HEARET, AT McAlester
SRR R HAT, A4 B S G RbE X
O3 T T Z IR . K, Pseudonuculana J&
ANBEVAN B F7 iRt

Fischer (1886, p. 981) @l & /) i ¥4 W &}
(Cucullellinae), = ZEHRRE 2 TC LSS, SMELL
SeH . QU Cucullella Paloeoneilo Ctenodonta
M Cardiolaria %5 J@ AH L. 2, Termier 1 Termier
(1950) 3 T~ 5 P B AR I A7 A0, AlATTHS: /N i s
BHEEF N R, WA N W E A Cucullella .
Redonia~ Nuculochlamys (=Phestia) Ditichia %% .
Babin (1966) ¥ K 44 ix — Rt 4, (H H 4
Nuculites J&(Cucullella. Cleidophorus F Ditichia
A N E IR 4, Ak A BB R — A
FCAS AR R o BN Cucullella J& A0
Nuculites J& 1R 5 44, /NI IR S/ 8 3G R AR
# Treatise K [ (McAlester, in Cox et al., 1969, p.
N233).

Bradshow (1994)1E:(#2H T Nuculitidae #},
¥ Nuculites, Paleoyoldia R Phestia JANIF}.
Babin %5(2001)#" Nuculitidae B} FE# N
Palaconeilidae B} N W R}, [FB &I T
Nuculitinae WE} 1) 5E X, ¥t Phestia 1 Paleoyoldia
PR JE HERR O R, AT B AT Cucullella J&, %)
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1 Pseudonuculana zhaoi Pojeta , Zhang and Yang
Fig. 1 Pseudonuculana zhaoi Pojeta , Zhang and Yang

1 ZEAEE 2. BANEE, ATESE EORG, FUREGURMRE; (1, 2 220051 B ERAREE, 1985, pl. 4, figs. 8, 9). 3. XSG IRAF BTN KL, holotype; 3a. ZEfill#L,
FT ks R IUUR; 3b. AN, P52 B SR AT Sk 20 o s 5 PIUR, VR R AT Sk 98 7 388083 R R 3804, i v S e 0 8 T 5 TR s
G, JEAAERTNZ R 3¢ [ EARARTIM, i kom o T 05 MIURZ T B, 7 RaReE N5kl Mg MiLa /s B 4. 204, 3, 4
KA PERIND T, Fleshgi N a4 B (3a—3c A1 4 3] [ Pojeta 4%, 1986, pl. 5, figs. 1-3 and 5). 5. 1F#4&, Skyphoconcha beichuanensis Liu and Gu;
Sa. ZEWHL(5] H Gu Fl Liu, 1988, pl. 1, fig. 4); 5b. Sa AR A EIBOK, W AT RSN, BT E W8 2 AT B 6. 47 AL, 7E52T0
N, HE ) AT B A0 (KT G IRDRRE, X T B e —Fiot Seaa s B iE, 17 5 Sb A 8b ATEL 2 7. A AL 8a. 45 A #L; (6-8a 51 H Gu Al Liu,
1988, pl. 3, figs. 4 and 8); 8b. [Fl_L, EXE&FIBO R BA A T RSN, 1RG4 51 2 AEAE TS A B 5-8 o) B DU )IAE I HAR, Fiesige Hig
Mo R 2 mm.

1. left internal mould; 2. right internal mould; from the Daigu Group, Lower Devonian, Daigu, Mengzi, Yunnan; (1, 2 reproduced from Guo, 1985, pl. 4,
figs. 8, 9). 3. closed articulated internal mould, holotype; 3a. left lateral view showing posterior adductor muscle scar (white arrow); 3b. right lateral view
showing adductor muscle scars (vertical black arrows), and the so-called “filling of resilifer” (horizontal arrow), noting that it is not under the umbo and it
has nothing to do with resilifer; 3c. dorsal view, showing traces of taxodont teeth, posterior adductor scars, two scars anterior to posterior adductors scars
(arrows); 4. Composite mould of left valve; (3a—3c and 4 reproduced from Pojeta et al., 1986, pl. 5, figs. 1-3 and 5); 3, 4 from Liujing Member, Yujiang
Formation, Lower Devonian, Liujing Railway Station, Hengxian, Guangxi. 5. holotype of Skyphoconcha beichuanensis Liu and Gu; 5a. left internal view
(reproduced from Gu and Liu, 1988, pl. 1, fig. 4); 5b. partially enlarged view of 5a, showing the details of the dentition and opisthodetic external ligament,
noting that there is no toothless gap on the hinge plate between the anterior and posterior tooth rows; 6. right internal view, there seems to be a narrow
toothless “gap” on the hinge plate between the anterior and posterior tooth rows, which may be an illusion caused by light and shadow; please compare it
with 5b and 8b. 7. right external view; 8a. right internal view, (6—8a reproduced from Gu and Liu, 1988, pl. 3, figs. 4, 6 and 8); 8b. partially enlarged view
of 8a, showing the details of the dentition and opisthodetic external ligament, noting that there is no toothless gap on the hinge plate between the anterior
and posterior tooth rows; 5-8 from Ganxi Formation, Lower Devonian, Ganxi, Beichuan, Sichuan. All scale bars = 2 mm.

KYKE A Cucullellinae WA, P& N B I brsh¥r e 4537 (Ride et al., 1999), Nuculitinae
ANAZRERB RN, MAAIHEL AT Termier Bradshow, 1994 24 J& Cucullellinae Fischer, 1886
F Termier (1950) 3 S HI/NIERGRE . SR 100, A4 YR 5+ 44, Palaeoneilidae — %4 19 W # Cucullellidae
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Fischer, 1886 I AL, 1M Cucullellidac 4 T ¥
Palaeoneilinae Babin, 1966 I n] 4% 4 {% B (= WL
Carter et al., 2011),

Pseudonuculana J&/NK B LS, ShEL
6, S UNIE G R REAE — B, AN R
N IEEE ) . Carter 252015 Wt T 4> 1424 2%
HI 57 i S (Sharma et al., 2013), EHED XL R G
75 ¥ Malletiidae A1 Tindariidae W B} 42
BLZE % B8 BF(Nuculanioidea), 2011 FE K R 4
1 L 5 5 B B (Malletioidea) (Carter ef al., 2011)
b2 fi# 4K, 4 FH) Strabinidae I Cucullellidae
P A U Az TRt B e T IR B Cucullelloidea
(Carter et al., in press). MEAAKF, RIS H K
BB A T NI L ST R 5 ) K B AR
HERE, AKEARRIN £ 1T MG 2 0k Ak .
H il 2 /> 1E Palaeoneilo J& —2 )5 AR R &2
LRI T S INAEFE TN AN 2 E R iR AR
HAL DL T 58 22— (B AS XEBR [ 58 4R 53 45 1)
(Carter, 1990), b4k, WM B O AEIL)E
I, A2, A8 F /N b SRR ) Ak T 5
h IR A6 AR B .
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