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1 Rt B FERGHNEE
Geographic location of Xinpu area, Guanling County
(solid triangle showing the sampling place) .

Fig. 1

EWMHE Order Lingulida Waagen, 1885
FEHRNBF Superfamily Linguliodea Men-
ke, 1828
EFH#ANF Family Lingulidae Menke, 1828
REHRMB Genus Semilingula Popov, 1990
# X Ffh Lingula arctica Miloradovich
(1936)
FRRBICEER A (18U ) Semilingula cf.
lipoldi ( Stur) '
BRI - 1a,2
- 1890 Lingula lipoldi Stur, Bittner, P. 291, Pl
40, Fig. 31
R MAT N EPE K, 7K 3.4 cm, F 2.7
em; RIFBELR, BRHE VAT, BRER, 4SS
G W AR, DR, R R
KR, YRR ERBALAZEHRERLEE
Bk#E, A FomE R
i : B Lingula Bruguiére (1797) — B 814
200 BEUR MNEREZEFERBIFZERNL
(Linguloid) ¥ % #i A A Z /& . (BERKIEJL 4%,
R YR IR B WK EIHTHR, A
PR ET— R, Linguls & 7K FER A
W 3t e L TR RE , 2000 SRR E H7 4517 19 ( Treatise on
Invertebrate Paleontology Y!*'!, 414§ Lingula i #h R
"HRREEBEL (7)) HEL(R=ZL) ELH
i, 7 B A e BT /R 2567 L Bk — 3 = B L B B B = 1

 PEWE N Lingula (Bittner, 1890, E kK 39, & 26 -

30 FIEAR 40, 8 31) ) R 1E 48R B945 B B oh AR
39,/ 26, K NUREM AT & R —REH, Y0 €
RN Lingularia Biemat et Emig (1993) ; fij[& 27
HENEERBEALHPHRER, YATEMEA
Semilingula Popov (1990) ; EIfR 40, K 31 BRK R
AHABHE BHSAERREBERERLT
Semilingula ,HWHRN BT Semilingula X&.

FMFHB X /DNIHATRA=HEENLER
RARBH AL E , BHIBESS Semilingula
lipoldi (Stur) ( Bittner, 1890, EI Kt 40, & 31) 1R &
i, R NET 8 IR R OR e, B, % Yartr4
SE N Semilingula cf. lipoldi (Stur),

FEMb R AL BN CUE LA £ WA =8
G TE(RER) DMA T B P ES,

EiF. B Order Craniida Waagen, 1885

2N F Family Craniidae Menke, 1828

M NE Genus Crania Retzius, 1781

#BXF Anomia craniolaris Linnaeus, 1758

BRIBENKREM Crania? Sp.

BRI - 3~4

R AT AR/ FER— MK 2 mm
FWRE, HERE, TP WA M55 P iE; Bah
EXR,ETEER, BEIHEEETER, E8
BRBHTH, HUEMATZEZRR TR, TR
WARMBFEOCERS . HATHREEBRRRE,HE
KRB M, BE RERERSNE MRERR
{EZE A #II A Crania ? sp.

iR BRMNXREHES BEK L=&
GFEREH/NME T RBER,

I\¥ED1H Order Rhynchonellida Kuhn, 1949

HN#Bf Superfamily Basiliolacea Cooper, 1959

INMEE/RF  Family Norellidae Ager, 1959

INEE/RIAE Genus Norella Bittner, 1890

X F Rhynchonella refractifrons Bittner,
1890

E/BMEBRR(FH)
ta Zeng sp. nov.

ERIN - 1a-f;E2
AR : triangulatus AP TBE=AFZE,

Norella triangula-
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Bk AN XK S 5 mm, 7.9 mm,
B 6 mm; 8 ERE = ATE, B K5 RALTF WK AT
B PG MERBOV-E , FF 0 R AP & 25 2040 ; BRI %
FEIR ;BB SRR SR AL M B UL AL A
StodE, S E%D, BMAT LD E, 5
HE, FERATH KR IERE S0 W2 B R s
HAIRELLEL,

1. 2om 1.4

PR

2.2 2.4
£ g

BROESE BROEMTREEPEDR
0NV EPEABIXESHSLERMR (BRI
- le)o HFMEAX MK, NEPEHENE
B FBH I 06 T SRR B AR, I 1 BT 45 10 5E
B ETHASRESEASERMNE(BKRT -
1d),

R St , Bt A RRR (B 2) o

1.6 1.7 2.0
¢ d e

2.5 2.6
h i

B2 Norella triangulata sp. nov FELERVIME, x3,4545 GT,B-8
Fig.2 Serial transverse sections throuhg the beak of Norella triangulata sp. nov. , x3, GT;B -8

BRKEMAERERS AR EH SRR
BR, O, FEE A (E2)  BERR,
EAR0TKN I3, EERRSPEHRERES
(AN EIR) s BEREME PRI,

BB AF RSN EMYEE Nolla
refractifrons ( Bitter, 1890, P. 135, Pl. 31, fig. 8)
BAEM KX FNREH T PEMEFERE
EIFAEREMHERLSE EE RS FF L
.,

FEM: BMNXBEHES PMN; E=F
SRR A4 P38,

INPUNEBRRR(FF)

Zeng sp. nov.

Norella xiaowaensis

BRI -2~3;83
iR ; xiaowa HREFARZR i 7= stb /s U184 TUIE BF

Xr
=]

iRk /M, K6 ~ 8.4 mm, 4.9 ~ 7

mm, & 3.9 ~ 6 mm, REAPMERE , BAFEIENM
THaiER, K& RRE, Tl MR DL )
DAL, I Tl AR AR s TR SE R BT A S R T
WA, BRMERR, AhHEER, SR B
BN, R AL B PR, HR BB,
AH PG R W Pl IR 1T %
FE , FF I AT 25 IR , A 2 RIE AR

NER1E 5 Norella ;riangulata sp. nov. H{¥,
BEAFFHEEATIRPRISNLA 3 FIEH, BT
EL—#(E3),

P& R AR SR, EH RS
Norella triangulata . sp. nov. ¥L[R, {BZA<H Fh A58 B
RMEEITE , BT 456 % o b B SR R, PO IX 550
£

PR AL SN XM B S MR, B SR
GTE(R YY) P .

FZE X EH Order Athyridida Boucot, John-
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son et Staton, 1964

# X . Pseudokoninckina xinpuensis Zeng,

HHBREBTR M Psendokoninckina xinpuen-

BRI - 1~13;84~6
2006 Pseudokoninckina xinpuensis Zeng. P. 69

B MNITH Suborder Koninckinidina 2006
Harper, 1993

HBR% M#A Family Koninckinidae David- sis Zeng.
son, 1853

BHREXRE Genus Pseudokoninckina
Zeng, 2006

1.3mm

-76, pl.1 fig. 1-13.

> B

(]

()

3 Norella xiaowaensis sp. nov FE4E % VI , 4545 CT,B - 10
Fig.3 Serial transverse sections through the beak of Norella xiaowaensis sp. nov. GT,B -10

iR 52D, EH6 ~ 9 mm, REEHH; &E
KEFTRARE: FMEEAR, WERREH
T R it 5 000 P38 2 [ T Y 5 DUk 3 2 R, 6 R
K EEAR%E, FmNX MiE R mETR (BRI -
10, 12; 4a ~j) o BTN, TUX BF 38, 7 MK
BE; M/, B M AEBE, H0.6 ~ 0.7
mm, BAEME; B=/A LD, WP, BRBEAE
1, o AR AR P 3 = BRI (R T - 105 4a
~3) BB BE , U0 )5 O X B 3 # BB A,
B E=ALEET-ATRESR. TERHAES
ERESHEIRE KL,

BP0, Toth i B BRAR AR =, SAK, A
RELBT R WA /5 R F 86 1 1, 9 R fik 2 VLR TR
s P RRA RS, AT 4 X, E8M=40 ;7N
SRCTE 0 2% F BT S B O R G HF (T R BKEF
) EAURE 2% ; MAUR—xt, &, TR —
SR NURBER, BT AR, AL F AN AU 6) o

EN:FRERR, TREEHA3 KDEN,
HATH B HR(E 4c ~e) s 8B/DN FHAR, EW
ANZ SN E A (B 44) ; E=RREH,
FERTRANX &SR —FEHF (BRI - 5;
B 5) s a2 e axed i e 4 B 4 R, SR TR I B
BisRE R DF 6 B,

R LR BEHABE; E=8ET
(R B) T Fg AR,

A#®MNE Order Spiriferida Waagen, 1883

HAAFHENBA  Superfamily Spiriferinacea
Davidson, 1884

FERF Family Laballidae Dagys, 1962

FEBME Genus Laballa Moisseiev, 1962

. Bh Spiriferina suessi Winkler, 1859

EE R E W Laballa scabrula Ching(Jin),
Sun et Ye

BRI -5a~E7
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1979 Laballa scabrula Ching(Jin), Sun et Ye,
P.177, pl. 49, fig. 26 -34

1981 Mentzelia scabrula ( Ching, Sun et Ye),
Sun, in Palaeontology of Xizang, Book 3, P.207, PL
7. fig, 23 -30.

R M&kPE KR, K 25.5 mm, § 27.5 mm, &

22 mm; BRI ETE ; RALE SN B SRS KRS,
ETRAERE; EmMRERE TS S %BRE,
B%K, M  mEEEHA, ME;M=ATLK, RIF;
Bm TP, FR8N BRI H
ZAILAFF PR URE TR TREH6HE,
{UE ARG R AR5 B T MR R, BT

O A T f'/(_)\'t S

E4 P

humps of tertiary
shell layer

AS RBERDT,ES&E, x7
Fig. 5 Reconstructed based on pl. I, fig. 5, x7, showing
humps.

7 Laballa scabrula W) RALBR VI,
BRI, x1.5,GT,B -26.
Fig.7 Weathered transverse section of Laballa scabrula, x 1.
5,showing internal structure, GT;B -26

dokoninckina xinp is Zeng FESERRA VI, 3. 8,454 5 CT, -B17
Fig.4 Serial transverse sections through the beak of P.

dokoninckina xi
p

is Zeng, x3.8, GT, -B17

=

me MEAERD ET7KE, x4.5, "B AHE
Fig.6 Reconstructed based on pl. II, fig.7, x4.5, showing
interior structures of ventral valve

A HMS GT;B - 26 f— NARBWTEZ
RAcE R K, B PRRKTIK; Big 8
SRR TR E BN (B 7).

b A F A RN TR, U R R E ) E
BREFEETHTERE T L=BSSILBHRN
=i Laballa usualis Sun, Ching et Ye #1Ll, BF A [H]
#)J& Laballa usualis 76 DUARIER R A D BEGR I
&

PR M XR AR S BRA; L=8
ST EB(FEHY) Pt d £,

INMBIEB R (F ) Laballa xiaowaensis Zeng
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sp. nov.
EAmI -6~7;&8

R : Xisowa JIEEARA = A BUE HE S

ik /D, ERFRAK 12.2 mm, 38 12.4 mm,
JE 10 mm , BIBSARA R0 K — 25, R BRIE BITE 5 DO 4K
EECR, AR ZIDUL B iR A AR, Ik
JEERICHE (B 72 DLARRT A B4 A T 55 B 75 48 A )
D, ERBRERT LBIFE/NIR, ATE RS R
Mo

2. 5en

D

5.8
|
'\‘1:
N\

h

e, B ROEMTRE, B8ambh, 8
WAE % E D, RS = ALRIT; E P
WA, BT B MMET .

HROESEALBEENS FEAERTH
BAE E=ALET H B/ P EREE, (UR
FEH TR

R Gt R RLTE & /IR, B RRAR
B &% I R e TG, A EIRFER 2/5 &, 3FH
FEHERNEERABRIL R (E8b-c),

PP Rad DD
OO OOOC

B8 Labala xiaowaensis sp. nov. ELEHEYImE, x1.5,GT,B-2
Fig.8 Serial transverse sections through the beak of Laballa xiaowaensis sp. nov. , x1.5,GT;B -2

B RS R —R R R STBUE AT, 9F
HBEERK 13 4; AREHE; TRERK, EH
Bk, REEBHR (B 8d ~ e) ; T PR, fi1iK
EEFRIKA 2/5 4b; EEESERTTE R W2 HRH
1, BRI E LR REIBER, BB A,

R FHESEBEAERL=2GR™N
Laballa usualis Sun, Jin et Ye fISME K B & &R
RN, RS EFHFOERLE S8/, FEER
HEABRT T AF MG Laballa scabrula Jin,
Sun et Ye AR {21, HAHi 0 i) I AA B/, 2R
HRMEE.

FEHbE A : Bt ke BFTH S WA, =8
GTE(FRY) T A L8,

ZFFA MEB Order Terebratulida Waangen,
1883

AEREH
Schuchert, 1913

iR WA Family Dielasmatidae Schuchert,
1913

S WA  Genus Ninglangothyris Jin et

Superfamily Dielasmatacea

Fang, 1977

BXf  Ninglangothyris subcircularis Jin et
Fang, 1977

T B THE MR Ninglangothyris subcircularis
Jing et Fang

FRRIO - 14a~d

1977 Ninglangothyris subcircularis Jin et Fang,
P. 60-61, PL 6, fig. 9-13

iR 80 DR, 58K 9.5 mm, FEH 8.2
mm, 72 6.5 mm; 5 BT B ; MRNLE, BT
EERGR, TE PRE BRD, S TR R P EXR
B ZEA, FEE, FRLERKRE, #PhEE,
HTRBZRT, MAEREEFE I %K, TRM
X, (A KRR I A Rl

P MR S o HA NN THRER E=8
G T HATE R MR A+ M, R LT
AR/ D—Ro

R M XN EHHES DM =85
TEB(RRH) s A3,

=HME Genus Sangiaothyris Yang et Xu, 1966
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BsXFh  Sangiaothyris elliptica Yang et Xu,
1966

IWNBI=#FR  Sangiaothyris minoris Zeng sp.
nov.

ERI - 4~5;89

9990
DL

B9 Sangiaothyris minoris HEERA VI H,
x3,GT,B-7
Serial transverse sections through the beak of
Sangiaothyris minoris , x3, GT,B-7

TR : minor 3B/ ZE

ik DK/, P4 K 10. 1 mm, 5E 8. 3
mm, & 6.6 mm; LB AT , BRFE AL W&
FER ; MR SN 2, B KRB LT AR RTER
WA EHEEESZE,, TRIUGEARILERSK,

M7 A, TUX SR 2 MK, Y1) AT AR
BT AR /MBS 1 B OK, SR ZUES oty , 2B 6L
KmE, PER,

HROESELOERS, BROEEPE;
HN, MEMER%Z T,

R : Bt i, Tt o

TR EER BENERE BN 4E,5
AEBHHERE; BR2RBRET /DS, It
BT PRRE TR BEKA 3. 6 mm, PR
KARIFERM 172,

BEEE: BRI A ER M 5 Sangiaothyris
elliptica Yang et Xu fRAH1LL, BT AS 5] 9 R Ff F I 1448
MNEFZARPHFEERTENEPE, WEE%
BHmETEH,

R MK EHES NN, E=8
KT W(REH) IR AHE,

# B . fpAE Fam. , gen. et sp. indet.

Fig. 9

BT - 8
i : HaT(UR B — 15T, KR B R, i
ZKilho FERWAMBRFLARLL KRN
W,
PR AL B K B HH S Rk L=&
ST M(REH) ATHAE L3,

3 BERSYRE RS

3.1 BRERWHMBNEFAAREFTIN

1\ e fﬁ\ E

10 Linguloid AR KREATER
Fig. 10 Sketch map showing the Linguloid slip into the silts of
sea bottom

3.1.1  £FAFR

@ 11 Pseudokoninckina xinpuensis H h §iEMF
BRERRRE -8R
Fig. 11  Sketch map showing the Pseudokoninckina xinpuensis
free lies on the surface of calcareous ooze of sea bot-
tom.

B 3h RA fe 4 BUR BOR A BE S E MK
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B E IR, H A R kY R E A E T, R
FRMKUmE TSR, FUREIE, BENH
BERNE S, (AR F it X =&t B (&
M) B EER X IARR: OMETE
L =ML R ESABRIIRYRZ K
B%E FrRREEYE L, HatiZm X KL R H 2
SR AR A TS T8 IRA, LH £ Linguloid
CEFE M) EAER A TR AR BN , IF
BEAE—E A0 BT 1] R B R (1 10) s @QLUBLSE T
X 4 1 SENT 18 R S5 R KR L, DU AT 38 (18
g EEAl TERKREEL, UETRREY
(B1) , A FFAFEPEITRFEAPE) B
Pseudokoninckina xinpuensis Zeng i3 & Wb &
EH R

3.1.2 4£FSI%

BRAWENRELER TBERLNIRE
Y, ENT R4 FATE IE# % KRB L ; B b
S PiE R A WA B X R 43 A R AE A B B
% (Ziegler, 1965)! . BRI B YW ERXEFTE
7K Bh 185 i A Bk AT X 8 I 48R, A O ) B XK L AE
MK ARSI VBN B T RSN K R, B
YT RN 9 B 2 2658 B ARG B 7E 5000 m LUF #9i
Ko TIHELA TS KL M 3 (Linguloid) WA R,

B+
(Land)

MRk b
 (Inner shelf)

BA3

Eraf -
#HZ W
(Low water lewed EPREER

{Intervidal)

(High water lovel

BB (wave base)

ENEMSFBEKRMESHY, EEEFTINE
ARG EE U A M KR IR L BB, B
2B LA RS L RERESEAHN,
1570 [F) TR EE RO VSRS I8 4 2 B AN (8] B S R BV 5 T
LA 8767 (5] 1 7K T o B T 2 30 49 D1 SR 4R 4E th
BAHFER, —IEAR HETFHEKE I M
AN URTE S M TE R R 2 IR B
PR SO AL S R FLR AL A, B TR
KB IR A, 7R 2R, DA S M ], 2 FLE
SffLEA, AZEHGEE, BB R E. BEDY
BRIIX L4 A5 O B 9T R B b S B S 00 o A R IR IR
RARA M B E K
Ziegler(1965) " ZE B 5T £ B BU/R Lih G
B Bt B R 2R, 1 IR R R Bl
BB M X K K 40 8 & Lingula,Focoelia,
Pentamerus ,Stricklandia ,Clorinda %5 5 M R B
% MABIHESBREABTVA.FHFRS A,
Boucot(1975) ") 4% Ziegler (1965 ) U'*) gy 37 4 Flix
B 5 N0 R 26 BE TR A0 A 75 LK YR AR L BURR TR
WiZH&#H 1 ~ 5(Benthic Assemblages 1 ~ 5,Rjl BA
1 ~ 5), REA(1986)" X — % # Boucot
(1975) UV ) 5 AN A HFE B AW X PO AR 1 LA
BRI AR EAR AL B (B 12)

41t B

((mter-shelf)
S ]
(Sea level)

EEmLA% 2
¢Shelf outer margin)

B 12 RERNAAH (BAL -5) EMMXMETRALE
Fig. 12 Sketch map showing the ecologic positions of the Benthic Assemblagesl —5 in shelf area.

REHESHERROATRES  WREB,
1B ESRBEA AR BB 5T LR SR BT 55 Al K 545 if 201
RN EESHRERBAREERMILE. &

BEAR%1984) 13 L FR B SR H AV EEN
B T RTEHERIBI ST B B2 (1991) ) 1853 FliX —
A SR XTI AR b (X R P 42 R S ) AR TR A A
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THBMZER, AR AX—H k.
3.2 BEHERHEGESHE

KIEFHBX E=BE T HATRAPTE
EH URKEE/NUIAT BRI EER 5h
3IANEEE VB ERF R
3.2.1 Pseudokoninckina 8%

Pseudokoninckina B EHF TH =B F
JE#A (Camian) , BIF=FATFRA S, HAFESF
Pseudokoninckina xinpuensis Zeng {b A £ & , M E il
WRR(EMRID - 1), EXFEP AL, Bk
EHE R A, tL 2 £ % #, Pseudokoninckina
xinpuensis ) FEMR A HEM, WHRmRIEEF
R, PO AR & B R E SR EE(E
1), ™MEPNFEFE6 ~ 8 mm,THK7 ~ 9mm) , B
BEGRANRFIER . SRHAEFREEERN DRSS
3. Ninglangothyris subcircularis Jin et Fang
(1977), Sangiaothyris minoris sp. nov, Norella

triangulata sp. nov. , N. xiaowaensis sp. nov. % ( [

I - 14a~b;ERE - | ~5); BN MEdBLE
B/ FERAFERLEGS ~ 9 mm Z[E], 3 B AR
HE BEOERFERLEL, HEABEFBER
S,

BB Pseudokoninckina xinpuensis W) 75 T X
BUWHE,HHEFH, B =AFLE/N, LEFRMX
MR EBRE R E AL, HFEEH2
AR, AR S R 6608 K & 55 O T R K
B, B Hat i E R B LSS TIX 8 f 8 ENT
BESHRKEBE L (A 1), B i
Pseudokoninckina xinpuensis B 4 JG 338 (B JE K
&) LERBETH, BEREARMA RS, &
CIHTEER. HRE(1993)> giH, A
SR BN F I B A2 0 O 2R A T 1 B K IR B b A
RFEM) o T L R A 1 TR 5T 7 TR B T A0 0B OE .
B HERT Pseudokoninckine B HI BRI E
MAEBIEMAE 4 ZRFAAE 3 RERER—
MIRTEE A (A 13) ,KEEL 50 ~ 90 m,

i B B shenb
| ! A2 ‘L~\~ 1 ég
L };}\,1 ) i
" Linguloid |y [y BAS
NEE I
s
=1 Community oo U
_ ot R W 2
}f’; 1/1- Laballa
:‘% % W% (D) Semilinguia ?: BRI Y e
W |} | Community Gfmin §. wHnskg ® WRES,
it ®%L% ®, G 0% <2 ; ® Laballa {‘ :
ﬁ ;’Tf ::Z:i:uk"m_ @ @ Pseridokoninckina : ﬁ@‘?‘ﬁ?@‘ﬁ'ﬂ‘@z
; . . ol 4 4y
K Zﬁ % @ OFw4L €
i Community | @
% g

E13 BEEHENTESKRUERER
Fig. 13 Sketch map showing the palaeoecologic positions of the Brachiopods Communities

3.2.2 Laballa 8%

Laballa B35 (B 1 - 5 ~8) A FFTFATHIK
MH(ITHEA LR , HRE2BRTEIEHN
Pseudokoninckina ¥ ¥%&. X H E N BRE S F

Laballa scabrula Ching( Jin) ,Sun et Ye(1979) 9 I
B, K35 25.5 mm, % 27. 5 mm, JE 22 mm, Ji{K
SMEBCAERE, PHETRERAIERE . EEME, E=
ALK AZLARREYE, AATEETHEIK. #
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{ERh 5 Laballa xiaowaensis sp. nov. i 1 ~BHE Rk
&, AR 8K B .95 (Chen Li - de et al. 2003) %3t
H o BB SREKH Pseudokoninckina BE7%
WRBZ, IEEREREE, #EHEUFTTM
H X, NS = ML I 2B E T K 45 4K R
RE(E 1), HF—FERMRERK AGHHS
— A EE D BARF R, AR, H R
EEENH ERUERWEREE R TSIEE#H
—EEE., WA, FBATH Pseudokoninckina BETE i,
RBA T REELERARE PR, REFEH, TR
R W T A0S KB, K30 S8R, BT — B 78 B
REEEZRBAEF SR

4
}""__L _}_x_

| l‘(
S O E—
—_ _

B 14 Laballe BH THRIRSHEKRE LA EE
Fig. 14  Sketch map showing the Laballa fixed on the surface of
calcareous ooze of sea bottom.

—_ 1
1 | A

1 —r
W S —1

RIE FR & F 1 SLHEWT, Laballa BETEHIH 4
SRS B ARMAS 2(BA2) , 2RI 13, Hif
IKBRBERALE 10 ~ 30 m WFEE A,
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Succession and Palaeoecologic environments of brachiopod faunas
through the early Upper Triassic from Xinpu area, Guanling,
Guizhou, China - with comments on palaeoecology of
pseudopelagic crinoids and bivalves

ZENG Qing ~ luan
( Yichang Institute of Geology and Mineral Resources, Yichang, 443003, Hubei, China)

Abstract ; This paper deals with the middle part of the Zhuganpo Formation to the Lower Member of the
Xiaowa Formation of the early Upper Triassic ( Carnian) brachiopod faunas from Xinpu area, Guanling,
Guizhou, Southwest China. Those brachiopods contain 6 orders, 6 families, 7 genera, 8 species ( including 4
new species), and 1 gen. et sp. indet. , which are divided into ascending order of Pseudokoninckina,
Laballa , and Linguloid etc. 3 communities, indicating a change from deeper - seawater to shallow - seawa-
ter, and a gradual regression in Xinpu area, Guanling at Carnian (early Upper Triassic). The previous views
that crinoids and bivalves in a pseudopelagic lifestyle is against by the evidence that the carrier for those crea-
tures at that time was not exist, which indicate that they are benthic organism and the fossil evidence for pre-
vious views are unilateral and needing reconsideration.

Key words : Brachiopods community ; Benthic assemblage; Crinoids and Bivalves; Pseudopelagic life
style; Benthon; Carnian; Xinpu area, Guanling

1. Systematic descriptions

Subphylum Linguliformea Williams et others, 1996
Class Lingulata Gorjansky et Popov, 1985
Order Lingulida Waagen, 1885
Family Lingulidae Menke, 1828

Genus Semilingula Popov, 1990
Type species: Lingula arctica Miloradovich, 1936

Semilingula cf. lipoldi (Stur)

Plate I, figures la, 2

1890 Lingula lipoldi Stur, Bittner, Pl .40, fig. 31, and pl. 39, fig. 27.
Description: Shell medium — sized, 34mm in length, 27mm in width; longitudinally elliptical, lingui-

form in outline; lateral margins subparallel, posterior side obtusely angular; anterior margin narrowly round-
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ed; both valves gently convex. Surface marked by concentric lines. The present fossils, most of which are no
complete shells, interior structures not seen.

Horizon: The Lower Member of Xiaowa Formation.

Subphylum Craniiformea Popov et others, 1993

Class Craniata Williams et others, 1996

Order Craniida Waagen, 1885

Family Craniidae Memke, 1828

Genus Crania Retzius, 1781
Type species: Anomia craniolaris Linnaeus, 1758
Crania 7 sp.
Plate I, figures 3 -4

Description: Shell very small, 2mm wide, dorsal valve gently convex, subcircular in outline, dorsal
median sulcus not prominent and only developing at the front of the valve; ventral valve subconical in lateral
profile; surface marked by concentric growth lines. Interior structures not seen.

Horizon: Same as the preceding .

Subphylum Rhynchonelliformea Williams et others, 1996

Class Rhynchonellata Williams et others, 1996

Order Rhynchonellida Kuhn, 1949

Family Norellidae Ager, 1959

Genus Norella Bittner, 1890
Type species: Rhynchonella refractifrons Bittner, 1890

Norella triangulata Zeng sp. nov.
Plate M, figures la - f

Etymology: triangulatus ( triangular meaning of Latin).

Description: Shell small, 8. 5mm in length, 7. 9mm in width; subtriangular in outline, widest slightly an-
terior to mid - length; posterolateral commissures gently curved, and tapering toward the beak; anterolateral
commissures broadly rounded; anterior commissure plicosulcate ; lateral profile ventribiconvex; hinge - line very
short, curved; ventral beak small, slightly incurved; foramen small, circular, mesothyrid. Anterior part of sur-
face and inner layer of shell with well - developed capillary costellae and concentric lines.

Ventral valve middling convex, with the greatest convexity at the umbonal region; ventral median fold
prominent, broad plane, around the median line of the median fold more or less marked by a shallow concavity
(vide text plate Il ,fig. le), originating nearly the front of the ventral median fold.

Dorsal valve convex lower than the ventral one, with maximum convexity at posteromedian; with broad,
deep dorsal median sulcus, which originates very near the beak, and widens and deepens toward the front, and
around the median line of the median sulcus more or less marked by a slight convexity at the front of the dorsal
median sulcus (vide text plate I, fig 1d).

Ventral interior: Hinge teeth stout ; dental plates and ventral median septum absent.

Dorsal interior: Hinge plates discrete, narrow, merged with inner socket ridges, club - like, ventrally con-

vex, dorsally inclined in transverse section ( text Fig. 2c — d) ; crura spinuliform? shout, about 0.3 length of
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valve ; with many ridges at slightly posterior to midlength of dorsal valve bottom ( possibly pallial markings) ;
cardinal process and median septum absent.

Comparison: The new species is close to Norella refractifrons (Bittner) (1890, p. 315, pl. 31, fig. 8)
in outline and convexity, but is distinguished by the following features; (1) dorsal median sulcus and ventral
median fold very developomental; (2) surface and inner layer of shell with well — developed capillary costellae
and concentric lines.

Horizon : The middle part of the Zhuganpo Formation.

Norella xiaowaensis Zeng sp. nov.
Plate I, figures 2 -3
Etymology: Xiaowa (local name, Chinese).
Diagnosis: In ornamentation and interior characters, this new species is very same to Norella triangulata

sp. nov, but differs from it in being longitudinally elliptical in outline, and anterior commissure strongly sulcate

Horizon; Same as the preceding species.
Order Athyridida Boucot, Johnson et Staton, 1964
Suborder Koninckinidina Harper, 1993
Family Koninckinidae Davidson, 1853
Genus Pseudokoninckina Zeng, 2006
Type species: Pseudokoninckina xinpuensis Zeng, 2006

Pseudokoninckina xinpuensis Zeng
Plate II ,figures 1 -13

Description: Shell small, 6 ~9mm wide; subquadrate in outline; hinge — line straight, equal to the grea-
test width of the shell; two eared extremities geniculated toward the dorsal valve; lateral profile strongly conca-
voconvex ; both valves strongly geniculated, trails long ; with very narrow visceral cavity, two lateral regions and
trail thin - shelled. Ventral valve with strongly convex, umbonal region flater, lateral slopes steep; ventral in-
terarea prominent, strongly anacline; delthyrium small, open ; ventral beak small, slightly curved. Dorsal
valve with extremely deeply concave, greatest concavity about at the middle, lateral slopes high and precipitous,
anterior slope steep, only flater at posterolateral regions; dorsal interarea lower than the ventral one, hyper-
cline ; notothyrium covered by chilidial plates. Surface marked by hairlike costellae and concentric growth lines.

Ventral interior with small teeth, dental plates abosent ; lateral plates extremely high, long, which originate
from two posterolateral margins of the delthyrial cavity, and extending to anterolateral margins of muscle scars;
median ridge low and broad, bifurcating anteriorly, trifurcating posteriorly; with many, short ridges (possibly
pallial markings), extending radially from lateral and anterior margins of muscle scars; ventral muscle area
prominent, a pair of adductor scars narrow, subrectangular; a pair of diductor scars larger than adductor one,
crescent, at the outsides of adductor scars,

Interior of dorsal valve with strongly high cardinal process, posterior of myophore with three grooves short
and small, anterior of myophore with a simple ride (vide text fig. 4c ~e) ; hinge plate small, crescent, its in-

nerlateral margins joining with the outer socket ridges; with well — developed tertiary shell layer, and respective-
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ly forming a hump at each lateral region of the dorsal bottom (pl. I, fig 5; text fig. 5) ; brachidium consisting
of ventrally directed, paired spiralia whorls, spiralia usually with fewer than 6 whorls.

Horizon ;: The middle part of Zhuganpo Formation.

Order Spiriferida Waangen,1883

Superfamily Spiriferinacea Davidson, 1884

Family Laballidae Dagys, 1962

Genus Laballa Moisseiev in Dagys, 1962

Type species; Spiriferina suessi Winkler, 1859

Laballa scabrula Ching, Sun et Ye
Plate I, figures 5a —f

1979 Laballa scabrula Ching, Sun et Ye, in Paleontologic Atlas of Northwestern China, Vol. 1, p. 177,
pl. 49, figs. 26 -34.

1981 Menizelia scabrula (Ching, Sun et Ye), Sun, in Palaeontology of Xizang, Book 3, P. 207, pl.7,
figs. 23 -30.

Description; Shell medium - sized, 25. 5mm long, 27. 5mm wide, 22mm thick; subcircular in outline;
lateral profile nearly equally biconvex; hinge — line slightly curved, shorter than the greatest width of the shell;
cardinal extremities and lateral margins broadly rounded; anterior commissure uniplicate. Ventral beak large,
slightly incurved; ventral interarea high, slightly incurved; delthyrium large, open; ventral median sulcus origi-
nating anterior part of the ventral valve. Dorsal beak smaller than the ventral one; dorsal interarea low; notothy-
rium open; dorsal fold defined only on the front of dorsal valve. Shell smooth posteriorly, but marked by low,
rounded plications and concentric lines at anterolateral regions. Punctate shell?

Ventral median septum high, long. Dorsal median septum low, long; spiralia formed of 8 spirals for each
branch, with apices pointing laterally.

Comparison; This species resembles Laballa usualis Sun, Ching et Ye in size, shape and interior struc-
tures, but it differs in being few plications.

Horizon: The upper part of Zhuganpo Formation.

Laballa xiaowaensis Zeng sp. nov.
Plate | , figures 6 -7

Etymology: Xiaowa (local name, Chinese).

Description; Shell small, 12. 2mm in length, 12. 4mm in width, 10mm in thickness; suborbicular in out-
line; lateral profile strongly biconvex; anterior commissure uniplicate. Shell smooth on posterior, but marked by
faint plications and concentric lines at anterior part of the shell. Punctate shell?

Ventral valve strongly convex in lateral profile and with the greatest convexity at umbonal region; ventral
interarea small, slightly incurved; ventral beak short, small, slightly incurved; delthyrium open; ventral medi-
an sulcus narrow, shallow, originating a little anterior of the umbonal region.

Dorsal valve convex is nearly equal with ventral valve one; dorsal interarea shorter than the ventral one;
notothyrium open; dorsal beak small; dorsal fold defined only at the front of dorsal valve.

Ventral interior: Hinge teeth stout; short small spondylium supported by ventral median septum which is
very high, long, extending more than two - fifths of shell length, and dorsal end of porsterior part of the median
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septum a wedging into bottom of the spondylium (vide text fig. 8b-¢).

Dorsal interior; Hinge plate entire; brachiophore supports subparallel, and extending one — third of shell
length ; inner socket ridges high; cardinal process strong, base part lump - like, top comb - like ( vide text fig.
8d) ; dorsal median septum low and long; seeing spiralia on weathered section of specimen.

Comparison: This new species is close to Laballa usualis Sun. Ching et Ye in outline and interior struc-
tures, but differs in that the former has smaller spondylium, with weak plications on surface. This species re-
sembles Laballa scabrula Ching, Sun et Ye, but it differs in being smaller shell and more numerous plications.

Horizon ; Same as the preceding species.

Order Terebratulida Waangen, 1883

Superfamily Dielasmatacea Schuchert, 1913

Family Dielasmatoidae Schuchert, 1913

Genus Ninglangothyris Jin et Fang, 1977

Type species; Ninglangothyris subcircularis Jin et Fang 1977.

Ninglangothyris subcircularis Jin et Fang
Plate I, figures 14a -d

1977 Ninglangothyris subcircularis Jin et Fang, P. 60 -61, Pl 6, figs.9 -13.

Description ; Shell small, 9. 5mm long, 8.2mm wide, 6. Smm thick; subcircular in outline; lateral profile
ventribiconvex. Ventral valve moderately convex; ventral beak medium - sized, strongly incurved, pedical -
opening circular, mesothyrid. Dorsal valve convex lower than the ventral valve one; dorsal median sulcus nar-
row, long, originating a littly anterior part of the dorsal beak, and extending to the front margin of the shell.
Shell smooth on umbonal region, but marked by concentric lines at anterior part of shell.

The present shell is very same to type specimen of Ninglangothyris subcircularis Jin et Fang (1977), but
the former in shell is only smaller.

Horizon; The middle part of Zhuganpo Formation.

Genus Sangiaothyris Yang et Xu, 1966

Type species: Sangiaothyris elliptica Yang et Xu, 1966

Sangqiaothyris minoris Zeng sp. nov
Plate I, figures 4 -5

Etymology: minor ( small meaning of English).

Description: Shell small, 10. Imm long, 8.3mm wide, 6. 6mm thick; elliptical in outline, widest some-
where anterior to mid - length; lateral profile equally biconvex, thickest at slightly posterior to mid - length; an-
terior commissure near rectimarginate. Surface with concentric lines only.

Ventral valve middling convex, umbonal region strongly swollen ; ventral median groove narrow, shallow,
originating a little anterior portion of the umbonal region; ventral beak large, strongly curved; pedicle - opening
large, circular, mesothyrid.

Dorsal valve convexity near same as the ventral one, with maximum convexity at mid - length; dorsal beak
small, slightly curved.

Ventral interior: Hinge teeth stout; dental plates absent.

Dorsal interior; Sockets deep; inner socket ridges well — developed; hinge plates discrete, narrowly small,
merged with inner socket ridges; crural plates converge in the middle to form a crural trough which is short
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small ; dorsal median ridge shorter; crura long (about 3. 6mm long) ; loop extending for one half shell - lengh.
Comparison: This new species is similar to Sangiaothyris elliptica Yang et Xu in outline and interior
structers, but it differs in being smaller shell, ventral median groove at anterior portion of ventral valve, front
margin dorsally gently curved.
Horizon; The middle part of Zhuganpo Formation.

Fam. , gen. et sp. indet.
Plate [, figure 8

Only one ventral valve exterior is so far known; subcircular in outline, lateral profile gently convex. Sur-
face marked by faint costae and concentric lines. Interior structures not seen.

Horizon: The upper part of Zhuganpo Formation.

2. Palaeoecological environments

The brachiopods in the middle part of the Zhuganpo Formation to the Lower Member of the Xiaowa Forma-
tion can be divided, in accordance of the assemblage characteristics, in descending order, into Linguloid,
Laballa , and Pseudokoninckina etc. 3 communities.

The Pseudokoninckina Community occurs in blackish ~ grey medium — bedded micritic limestones of the
middle part of the Zhuganpo Formation of the early Upper Triassic ( Carnian). This community characteristic
species Pseudokoninckina xinpuensis is abundant (vide text pl. 2, fig. 1). It is predominant in the communi-
ty, and is associated with brachiopods Norella triangulata (sp. nov.), N. xiaowaensis ( sp. nov.),
Ninglangothyris subcircularis, Sangiaothyris minoris (sp. nov. ), and all of which are small shells (7 -
10mm shell long, 6 — 8mm shell wide), with a medium diversity. The habitus of the Pseudokoninckina
xinpuensis free lies on the calcareous ooze surface at sea bottom (text fig. 11), and is preservation in life posi-
tion, indicating deeper water palaeo — environment of a quieter sea. According to circumstances above, may in-
fer Pseudokoninckina Community probably lived in a quiet water palaeoecological environment of Benthic As-
semblages 3 —4 (text fig. 13), at the seawater depth of about 50 — 90m.

The Laballa Community is found in the blackish - grey medium to thick — bedded fine - crystalline grain
limestones or micritic limestones of the upper part of the Zhuganpo Formation, and represented by Laballa
scabrula Ching, Sun et Ye, L. xiaowaensis (sp. nov. ). This community is characterized by low in diversity,
but bigger in shell (27.5mm in width, 25. Smm in length, 22mm thick), shell form is round as a ball, and
their habitus are fixative on the calcareous ooze surface of sea bottom (text fig. 14). Therefor, habitat of the
Laballa Community is correspondent to palaeoecologic position of the Benthic Assemblage 2, with the seawater
depth range of about 10 —30m, indicating a gradual regression from middle Zhuganponian to late Zhuganponian.

The Linguloid Community, represented by Semilingula cf. lipoldi ( Stur), which was initially called
Lingula lipoldi Stur (Bittner, 1890), it is dominating over this community. This community occurs in greenish
— grey mid - thick - bedded biostromal micritic limestones intercalated with blackish — grey (or light purplish —
grey) thin - bedded biostromal, calciferous hydromica clay rocks of the Lower Member (or is called Marine
Reptiles Bed, 11.8m in thickness) of the Xiaowa Formation.

This community is characterized by a low diversity and extremely abundant fossils of Semilingula cf. lipoldi
(Stur) , most of which are no complete shells ( resembling shelly bank facies) , indicating foreign deposits, but
they originate at a short distance from life position (vide text pl. I, fig. 1). Semilingula cf. lipoldi (Stur) is
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associated with thalattosauroid, ichthyosauroid, placodusoid ete. the Marine Reptiles, and crinoids, bivalves,
ammonites, fishes, elasmobranchoid, terrestrial plantes etc. various kinds of fossils. The habitus of linguloid is
slip into calcareous ooze or silts (live in caves) of sea bottom, their domain keeping an extremely shallow - wa-
ter environment ( Havlicek, 1989)!""!. Therefor, Linguloid Community is assigned to the Benthic Assemblage 1
(Ziegler, 1965 ; Boucot,1975; Rong Jia — yu et al, 1984 ; Rong Jia - yu, 1986) 114-16.08]  However, the Low-
er Member of the Xiaowa Formation belongs to a depositional environment of low intertidal zone to high subtidal
zone. Approximate seawater depth range: 0 - 10m, indicating a further expanded regression in the Lower Mem-
ber of the Xiaowa Formation (vide text figs. 13,15)

The very abundant sea animals are associated with more abundant and well preserved terrestrial plante fos-
sils and lots of wood fossils (Meng et al. , 2003), indicating a short distance shallow sea from the seacoast, in
other words, it is very important mark of an extremely shallow — water (an inshore) environment, all of which
are strong verifications of a fore mentioned conclusion too.

The diagram of changeable sea — level in the present paper is drawn on the basis of brachiopod communities
which lived on sea bottom at different seawater depths ( vide text figs. 13). It displays a change from deeper -
seawater in the middle part of the Zhuganpo Formation to shallow — seawater in the Lower Member of the Xiaowa
Formation, indicating a gradual regression in the Xinpu area ( vide text fig. 15) , Guanling from the early Upper
Triassic ( Carnian).

3. On the palaeoecology of crinoids and bivalves

Conclusions

(DAt that time the origins of the driftwoods were very limited in number, therefore the crinoids or bivalves
could not get pseudopelagic carrier.

(®@Woods of the woodstones formed in the sea before, which were semi ~ rotten or rotten and sinkable
wood.

(3)The rotten woods sank to the bottom of the sea after, those were a primitive states of crinoids again
perched on the rotten woods (vide Wang et al, 2008 P.89, PL 8, fig.3; P.90, PL.9, fig.2; P.91, PL. 10,
fig.2; P.155, fig.5)

@Crinoids and bivalves beolong to the benthon, rather than the pseudoplankton in life style.

B R i3t A
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BRI
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la, 2. Semilingula cf. lipoldi ( Stur)
la. B45b, x1,%i25:GT3B -35;2. M45h, x1,Big5.GT,B-37;/pMMATE,
3 -4. 7 Crania sp.
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S5a -f. Laballa scabrula Ching, Sun et Ye
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6 -7. Laballa xiaowaensis Zeng sp. nov.
6a—e. HHIHE WS M BT, x3, ERRA, BiES:CT,B -3;Ta-e SN H M5 MM, x3, URFTREH
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B I
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