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A new genus of clam shrimp from the Upper Triassic Anyuan Formation of
Jiangxi, China

SHEN Yan-bin
Nanjing Institute of Geology and Palaeontology, Chinese Academy of Sciences, Nanjing 210008, China

Abstract The clam shrimp Xiangxiellinae (Spinicaudata), characterized by one or two short ribs on the large larval
valve, is comprised of two genera: Xiangxiella Shen, 1976 and Protomonocarina Tasch, 1962. The members of this sub-
family are widely distributed in the Upper Carboniferous to the Triassic strata in the world. The new genus Dicerestheria
gen. nov. is established based upon specimens from the Upper Triassic Xufang Member of the Anyuan Formation in
Wuzhou City, Jiangxi Province. Its large larval valve bears two bifurcate, short, and stout ribs. It is very similar to Xiang-
xiella in that they both have two ribs on the larval valve, but the ribs of the new genus are much stronger than those of the
latter. The growth bands of the new genus are ornamented with medium reticulate sculpture. It is speculated that the larval
valve ribs might be caused by variation of attachments of the adductor muscles, or by changes of their habitat and living
environments. The Anyuan Formation consists of a set of coal-measure sediments, yielding brackish bivalves and abun-
dant Norian plants represented by the Ptiozamites-Anthrophyopsis flora, reflecting an environment in humid tropi-
cal-subtropical climate. Therefore, the new genus may have lived adjacent to nearshore marsh environments in warm and
humid tropical-subtropical climate.
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The clam shrimp (“Conchostraca”) family Li-
oestheriidae (Spinicaudata) is characterized by the large
larval valve with a node and tubercular spine or rib, and
consists of two subfamilies: Vertexiinae Kobayashi,
1954 and Xiangxiellinae Shen, 1976 (Zhang et al.,
1976). This extinct family ranges from the Early Devo-
nian to the Cretaceous.

The subfamily Xiangxiellinae possesses one or two

short ribs on the large larval valve and consists of two
genera: Xiangxiella with two bifurcated ribs (Shen, 1976
in Zhang et al., 1976) and Protomonocarina with a single
rib (Tasch, 1962). The two genera are distributed in the
Upper Carboniferous to the Triassic strata in China, North
America, Central Asia and India. The new genus de-
scribed in the present paper is the third member of the
Xiangxiellinae. Specimens assigned to the new genus
were collected from the Upper Triassic Xufang Member
of the Anyuan Formation in Wuzhou City, Jiangxi Prov-
ince. Members of the new genus bear two bifurcated,
short and stout ribs on their large larval valves. The new
genus is very similar to Xiangxiella in that they both have
two ribs on their larval valves. However, the new genus
has much stronger ribs and its growth bands are orna-
mented with medium-sized reticulations.
The specimens studied
in this paper were collected by the 912th geological
team of Shangduntu, Linchuan, Jiangxi Province in 1972
from the Xufang Member of the Anyuan Formation of
Lipi Coal-mine, Chongli County, Wuzhou City, Jiangxi
Province. About 70 individuals preserved in light grey
platy mudstones were collected. Specimens studied in
the present paper are housed in the Nanjing Institute of
Geology and Palaeontology, Chinese Academy of Sci-
ences. Specimen are numbered as NIGP 374348-374353
with field numbers Xu7, Xu9, Xul0, Xul7, Xu30, re-
spectively.

Photomicrography was obtained using a Zeiss

Material and methods

Discovery V16 microscope. A LEO 1530 VP scanning
electron microscope (SEM) was used in observation.
However, no valuable SEM photos was taken on the
carapace surface.

SYSTEMATIC PALAEONTOLOGY

Recent classification of spinicaudatans by Martin
and Davis (2001) is adopted with reference to the fossil
classification by Chen and Shen, 1985, and in consider-
ation of the proper terms and suggestions of Scholze and
Schneider (2015) and Shen and Wu (2022).
Class Branchiopoda Latreille, 1817
Order Diplostraca Gerstaecker, 1866
Suborder Spinicaudata Linder, 1945
Superfamily Lioestherioidea Raymond, 1946, emend

Dicerestheria, new genus, Xiangxiellinae, clam shrimp, Late Triassic, Anyuan Formation, Jiangxi Province

Holub and Kozure, 1981
Family Vertexiidae Kobayashi, 1954
Subfamily Xiangxiellinae Shen (in Zhang et al., 1976)
Genus Dicerestheria gen. nov.

urn:lsid:zoobank.org:act:9DOE11A3-1B2A-4EFF-8543-925B95SAD
4011

Type species Dicerestheria jiangxiensis gen. et
Sp. nov.

Etymology Derived from the large larval valve
bearing two bifurcated ribs.

Diagnosis Carapace moderate in size, elliptical in
outline; large larval valve bearing two bifurcated, short,
and stout ribs, extending from dorsal part of umbo to
anteroventral and posteroventral forwards respectively; no
cross-growth lines; 8—10 growth bands ornamented with
medium-sized reticulations arranged in transitional linear
direction on posteroventral region of carapace.

Remarks The new genus has close affinities to
Xiangxiella Shen (in Zhang et al., 1976) in their large larval
valves bearing two bifurcated ribs, but it differs from the
latter in its stronger and stout ribs on the larval valves and
its growth bands ornamented with medium reticulations.

Dicerestheria is easily distinguished from Proto-
monocarina reported from the Permian Wellington For-
mation (Tasch, 1962), which only possesses one rib on
the larval valve. Protomoncarina huixianensis (Wang,
1987) reported from the Upper Carboniferous Tenyuan
Formation of Henan, China is the earliest representative
of the genus. Protomonocarina was also found in the
Late Permian strata in Inner Mongolia (Wang, 1984) and
the Triassic Panchet Formation in India (Ghosh, 2011).

Curvacornutus (Tasch, 1961), bearing one looped
spine on its initial valves, was placed in the Xiangxielli-
nae (in Zhang et al., 1976; Chen and Shen, 1985). How-
ever, the looped spine structure is much similar to those
nodes, tubercular and spines of the vertaxiids. Therefore,
this genus is reassigned to the Subfamily Vertaxiinae.

Both Protomonocarina and Xiangxiella were found
in the Anisian Badong Formation of Hubei, China, in
associated with brachiopod Lingula sp. (Zhang et al.,
1976). Xiangxiella has a wide distribution in the Anisian
strata of China, as an index fossil for stratigraphic corre-
lation and geological age determination. Bicornia from
the Middle Triassic Huangmaqing Formation in Nanjing,
China shows two nodes on the larval valve (Bi and Xie,
1982). Therefore, this genus should be attributed to the
Vertexiinae rather than Xiangxiellinae.

Palaeolimnadiopsis vilujensis (Varentsov, 1955)
from the Early Triassic Calvorde Formation in Thurin-
gia, Germany (Scholze and Schneider, 2015, fig. 2)
shows two bifurcate ribs on the larval valve, which are
very similar to those of the new genus, but its poste-
ro-dorsal margin recurves.

62 %
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Dicerestheria jiangxiensis gen. et sp. nov.
urn:lsid:zoobank.org:act: BS8EAB44-40CC-4C4F-B29D-B07411B
B4001

(Fig. 1)

Type specimens Holotype (fig. 1-B), Coll. No.
Xu30, NIGP 374348; Paratype (fig. 1-A, 1-D), Coll. No.
Xul0, NIGP 374349-374350.

Locality and horizon Lipi coal-mine, Chongli
County, Wuzhou City, Jiangxi Province; Upper Triassic
Xufang Member of Anyuan Formation.

Etymology
Jiangxi Province.

Description Carapace elliptical in outline, moder-
ate in size; valve length (L) 5.3-6.7 mm, height (H)
3.4-4.0 mm, H/L = 0.54-0.73; large elliptical larval valve
bearing two bifurcate, short and stout ribs, extending from
the top of umbo to anteroventral and posteroventral for-
wards respectively; no cross growth lines; height (h)
1.9-2.7 mm, h/H = 0.53-4.8; dorsal margin (d) 4.2-4.8
mm, d/L = 0.68-0.83; anterior and posterior margins
curved, ventral margin gently curved; 8—10 growth bands
ornamented with medium reticulations, linearly arranged
on posterior-ventral region of valve.

The epithet jingxiensis refers to

Discussion The new genus is very similar to
Xiangxiella in that they both have two bifurcate ribs on
the larval valves, but the ribs of the new genus are much
stronger than those of the latter, and the growth bands
are ornamented with medium-sized reticulate sculpture.
Both Xiangxiella and Protomonocarina were found from
the Anisian Badong Formation in Xiangxi Town, Zigui
County, Hubei Province, and co-occur with brachiopod

1m0 5

EA AR — Kl sk, B b
BAR. fl. F8. SHSERFRMIENRE, 5
T W A B (Lioestheriidae) . 3T Yo 7 40 5. 4
HIL, & —SaME, ABLAHREERE. Ik
% M, 1985; Kobayashi, 1954; Novojilov, 1960;
Tasch, 1969; Liao and Shen, 2021). & M-/ I}
(Xiangxiellinae) W LA iG 76 K B A — s 8LM s FL R
NHRFAEEE ST ALK SCE S, 1976), BEE2ANE:
EAXCE FIA B A (Xiangxiella Shen) (7K 33
&, 1976) 1 — 25 10 5 B 5 i I A (Protomono-
carina) (Tasch, 1962). 1% WA & 4525 145 i Ji /i
(Curvacurnotus Tasch, 1961) (3K 35 %% 1976), %
THIG®R EREN— %7 25 MR E, &
SCIA N BT HE TR A A} (Vertexiinae) B 4538

Lingula sp., which reflects a brackish water environment
(Shen, 1976 in Zhang et al., 1976).

During the Late Triassic—Early Jurassic, there was
a XiangYueGan bay in Southern China. Jiangxi Province
was situated on the northern coast of the bay. The
Anyuan Formation consists of a set of coal-measure
sediments, containing brackish bivalves such as Jiang-
xiella, Bakevelloides and Waagenoperus, which suggests
a Carnian—Norian age (Chen, 1989). Abundant Norian
plants represented by the Ptiozamites-Anthrophyopsis
flora were also found in the Anyuan Formation, reflect-
ing an environment in tropical-subtropical, humid cli-
mate (Wu Shun-qing and Wu Xiang-wu, 1982; Xiong et
al., 2009). As a result, the clam shrimp assemblage may
have survived in the warm marsh condition in an estua-
rine, a pool, or a swam near the coast.

The structural differences of the larval valve ribs
might have been caused by the morphological modifica-
tion of the carapace due to the variation of the attach-
ment sites of the adductor muscles (Tasch, 1987, p. 94),
or related to changes in habitat and environment.
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WPEQ 12 T ARAE o AR AL 70R AN AMELRAFAE
R ORI RS BV E T, V2 MER 4 Rl
WE &I, RIFE— R, RREKER#IZ
(YRR ARFAIE o B5 AS A7 CEE T BRI R 2 B vl o b o oy A
YW 7 T AR A1, NIGP 174348174353

PPAMREES: 1R7, 189, 1810, 1817, 1830

Kl F >k H Zeiss Discovery V16 microscopeH
. I FHLEO 1530 VPRI H Ha g M 22 .

3 RGHEYE

SCH A A R r 98 1 50 K H Martin Al Davis
(QO0DHITTZE; WHZ TR R TRRMW
(19851177 %&; 5e L & Ak Scholze and Schneider
(2015), S5E TR R R EHF2022)1E L.

B3 E2X Class Branchiopoda Latreille, 1817
WEH Order Diplostraca Gerstaecker, 1866
#EIXH Suborder Spinicaudata Linder, 1945
KEFEMH /AR  Family Lioestherioidea Ray-

mond, 1946, emend Holub and Kozure, 1981
FZME /TR Subfamily Xiangxiellinae Shen

(in Zhang et al., 1976)

XEMHERNTEGERE)

nov.

Genus Dicerestheria gen.

¥R Dicerestheria jiangxiensis gen. et sp. nov.
urn:lsid:zoobank.org:act:9DOE11A3-1B2A-4EFF-8543-925B95AD4011

FHEA LSRN AL EALBOEST, E=
BRI HIRTEL .

iR mERR R E AW X

FRE e RN, MIEDE, fasek, HoE
AWK FI, NHEEBRRET J5 & iR
WELR, ER RS, HHRE4EKEMH
A5 A, 8-10%%; KAy EAA A /-
R, 7R AT SR ARSI IR

Wit ¥ E 5 Xiangxiella Shen (7K 3L % 4%,
1976) i, AT G L RAG M &N 7B
oy XCHVRLR, XA W R B SO R
ARG K o T JE A ISR XSO MAN,
R Mg . H/E~TRET S5
WellingtonZ ] Protomonocarina (Tasch, 1962)% %

X, Ja&Kiase b R — 5 1n J5 I8 77 1) 48 i 1)
B o A R G K 5 2H #iE 1 Protomonocarina
huixianensis (T 4844, 1987):& A% & i F 11%
x. ENZEH EZE2GWEE FHBAICR(ER
71, 1984).

ENJE R = &4t Panchet i 1& H Protomonocarina
[K1471E(Ghosh, 2011), W] WL7ERE LA K FEHRA 70
fio ALK Indomonocarina (Ghosh, 2011) FEHAlT
HA— KRR, KM RSIaREE AR, AR
JE& T A B A AR R o

L 2R 1 A Curvacornutus (Tasch, 1961) 8 #f
FANA BRI A AR SRS, 1976), F &2 H
Re R B2 — kG mEbRE, KBS S5 HET
IR A RS 03 B iR 7o e A i, 7Rtk H
HTAZW R} o X — 8k HIAERS B s iH N =& 45
R 555 T E 1) _E = & 48 (Novojilov, 1970).

7= T 48 [F Thuringia F = & 4t Calrorde 21 1)
Palaeolimnadiopsis vilujensis, HJf 5 8 H W
25 MM 1) 554 (Scholze and Schneider, 2015, fig. 2),
H5¥E AL, BHESESAE KL A o,
5 F X5l o X —Ff 5 5 H Varentsov (1955)##ik, 14
AT R 3R (Yakute) T A7 R 4 o

KT E R =8 S e T A SR
Ji S~ (Diconiastracus) (FE48 5 3R NE, 1982), HA
KRG 7 B WA B HER R AR, AR T HEH
JE A W RFPE IR A&, BT Vertexiinae

YLV 225 =75 22 Y5 40 ¥ 12 K Anyuanestheria
Zhang et Chen (K335, 1976), XM G7e/h.
BRI A KAy B R Ari . 725 IR R 40k
A S E B A 2w A R R, 15

B W A BHLoxomegaglyptidae).

ARXEMRE N (FEH ) Dicerestheria jiang-

Xiensis gen. et sp. nov.
urn:lsid:zoobank.org:act: BS8EAB44-40CC-4C4F-B29D-B07411BB4001
(E

RIFA  IEBAR A (E1-B), B 4h 51530,
1ER 4 5 NIGP 174348; EIftrA (K 1-A, 1-D), B
A5 4510, 1E 20405 NIGP 174349-174350.

BIREKIE AP HHIX —TT P
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B YLV SOE B A G e )
Fig. 1 Dicerestheria jiangxiensis gen. et sp. nov.
A BB GIRIF R, BIFL, SRS 1R 10, NIGP 174349; B. WFH ik FFRUXUM, 1B, SRS 15 30, NIGP 174348; C. 7 —5e A=Kl ERGIR
B R LR HES, RS 1R 10, NIGP 174351; D. #5715 S TR0, paratype, RS 12 10, NIGP 174350. & C Hf) R=0.5 mm 4, HAEML

I R=1 mm.

A. Left and right valves opening along the dorsal margin, paratype, coll. Xul0, NIGP 174349; B. Left and right valves opening along the dorsal margin,
holotype, coll. No: Xu30, NIGP 174348; C. Showing reticulate ornamentations on the growth bands, coll. No: Xul0, NIGP 174351; D. Left and right
valves opening along the dorsal margin, paratype, coll. Xul0, NIGP 174350. Scar bars = 1 mm in A, B, and D; Scar bar = 0.5 mm in C.

iR SERMETE, AN, BEAMEE K
(L) 5.5-7.3 mm, /& (H) 3.4-4.6 mm, H/L=0.54-0.73;
Hic Kk, MEIEIE, @i(h) 1.9-2.7 mm, h/H=0.53—
0.66, N T, B%KG) 42-4.8 mm, i/L=

0.68-0.83 (K1); W% M agkmshstih, M %N
REFR Ma5e Rl 7T KB/ MW E N TS X
HUHERFE, AR E W, Pa i mariE & s
WG 7 G, HR S AEKLEHAS, ETRRIEA A



306 I 62 &
xk1 TBBEE=S
Table 1 Measurements of carapace valve (in mm)
NIGP L H h H/L h/L i i/L gl angle
174348 53 3.8 2.5 0.71 0.66 43 0.80 6 50°
174349 5.5 4.0 2.7 0.73 0.66 4.6 0.83 8 60°
174350 5.4 3.4 1.9 0.62 0.56 4.3 0.80 9 73°
174351 6.7 3.6 1.9 0.54 0.53 4.5 0.68 8 76°
174352 5.7 3.6 2.1 0.63 0.56 4.8 0.83 9 66°
174353 5.9 3.8 23 0.65 0.59 4.2 0.75 9 66°

vE: L=5¢ K (mm); H=7% = (mm); H/L=5% /58K h=H45% %= (mm); h/H=H

F S o

2y = 2

—
EEACIGAEH

T B R (mm); V=B % KI5t K g KB R ; angle A7

Note: L = valve length (mm); H = valve height (mm); H/L = height/length; h = height of the larval valve; i = length of dorsal margin (mm); i/L = length of
dorsal margin/valve length; gl = number of growth lines; angle = angle between two larval valve ribs.

AT NFL N, PIA e A 50°-76°; A LR BT
h, REEANR6-9%; ERATEE, HEMRTEHK
BA A B /N-rh RS, 75 B R AR S
AR

FEMEA TSR SEAL BALBOET, E=
B IR AIRYI B

i

=B M R A R [E R T A AR I
PRI . VL PE A TS A, W — i IR —
EBEMHZ, BHEE. Tl BEVRKX. fEIL
U 2 YR H K B i aF, B R BRI 4B K
PCERZFMB =B 23 BB A — e B (B
LA ANE, 2005) ZALE A RUKIGER,
Jiangxiella. Bakevelloides. Waagenoperna®, WX,
AR LRI (e E55, 1989). R4+
& WA, LLPtiozamites—Anthrophyopsisl. &
R, BIG. WRGT SR, EIBHEAEKRE
RIS, S, 1982; REZEIZE 2009).

P 2T A6 (2014) 330 6 0 B B S A [X 1) 22 Y5 24
X5 b A L BN AR Y By, RS
Fefih o NN 4B L BB Y B 2K Gomphocythere
yubacunensis X & B W A R 73+, RS
tRP i, tRYTBOH T =Sttt . A SCHEF I B,
JR A8 = T M AT B AL BOES 1 22 JR 4 4R b
B, W2 S EE AT ETITRAAEREL,
H B LA o (RS B2, B8 KRiai R
AWAEAERNR A, SIhRETWUNAEKES A

N

4 w

BREE, R G B IR R i 2
(Bulbilimnadia Shen) (3K %, 1976) LB AH I,
Ja & RIIIG 58 LA — SRR AL o 30 4Rl T3
$ENRE G = T A (BRI, 2020), J& T H k2
Palaeolimnadia—Euestheria taniiformis ™ i 4\ 84
RERTRCA -

TR M AW RHLFE N & : Xiangxiella Shen
1 Protomonocarina Tasch, ‘& 41—#2 H BTk
BAFR T =S5 2 Bk BARA, 5HAALERIE
H Wi &2 2K Lingulla sp., W T Y FoK B .
XiangxiellaZ J51E T/ 5 =& 5 00 5 H (B
fEE L PR, 1982), WP =& % — HEHEM
2 A HGE UL, 1989, B4 5L, 1991), 4
PR, BAHER X e, BT
.
B A I EH(Xiangxiellinae Shen) (5K 3¢ %
1976) & LI, AL HE T I LR A 8 (Curva-
cornutus, Tasch, 1961), BI7EE K, HIG7 L&
(YRR A 3, 5 ToT et B A U ) e Bt B R
Ul Cornia Lutkevich, 1937. Gabonestheria Novo-
jilov, 1958 Echinestheria Marliere, 1950, Megasitum
Novojilov, 1970%% . [k, FF & M A T F
Xiangxiella Shen . Protomonocarina Tasch } Di-
cerestheria gen. nov.— JEAH N, LAH —B P &R
TR N TEERAE. KT IR7H 1R A A E
B 1) BRIERE W GRS &L, 2) B
fr T e AL R AL E, 2, &P
A AS T (T SR 2, 1976; Tasch, 1987, p. 94);
3) XUE & A IR B (7K S 55, 1976).

fara
~T
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5 45 w

W lm LR 7e LR B A PN TR AL Y
R NRAE, 23 B A R — AN R,
5 Xiangxiella Z 5 % V) . NG H L K-S
EBIEAN, BTN SR TR R
Ko K —MEBERN . W, ERENE, 15
HEMEREST N HIDETivN

BUS AR AR BT P I )1 R 912 4 5T BA R
. MERAREMIRR BB LA B 2o
FH, RETFZARAER . Zr KB+
HBbR A A, AR 0L — IR B AL
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