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Progress and Prospect of Research on Orsten-type Fossils from South China

LIU Zheng
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Abstract: Orsten-type fossils are mainly tiny arthropods whose soft-body is preserved by the impregnation of
their cuticle with phosphate. The Orsten-type material is quite unusual because the imbedding animals are
preserved in three dimensions instead of being flattened like those observed in the Chengjiang Fauna. These
fossils look like living animals, and their detailed morphological characteristics provide convincing evidence of
the body plan, evolution, systematics and ontogeny of Cambrian arthropods. Because of the great importance of
Orsten-type fossils, many Chinese paleontologists have been working constantly to search for them in Cambrian
strata all over China for more than 20 years. Southern China is well known as one of the most important regions
in the world, and is expected to have great potential for yielding many Orsten-type fossils. The research on
Orsten-type fossils is challenging and will surely attract more attention.
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BEER G ARRTIEN, ZHEREFY 0% LAERRD—KIE 100~2 000 pm, XEEHF

TR AEBRRE B R L s o £ /AL
. BRINRERABRBRIA, BERhzcREE 2
I (Maas et al., 2006), /0855 8 80 A Ve A ol -
BT HERE AR BRIk, AT LI A
Hh 52 BUAE PSR TR ARARAE . BTIRGE R SR B
KNG EAMBH PR, HZ2R/DT 05um iy
S5 CANIE | BRFLAR)ER AT LIRS 4 s fRFF T Ok (Maas
et al., 2003). HALA TR FERFTRIIWHI R BF
AR AR BB ), AN EIE IR 3 R R 4
BT R A, 0 FRA, =ihH, /N5

EAFFEERATEAEFEBHMENERT,
BEARREA A REEN “ERETFHAZ
A2” Klaus J. Miiller ### 1975 FERMBE T XA S
BFR A Orsten MIKAEEZ T RAIFFHIAREN
(Miiller, 1979, 1985). M 20 fi42 70 S F 4R, Miiller
HEERAER L ERGEAENERRE SR L
WMERRERAEBEIRTIEA, BEFEAT
YR R BRAR AR B sh Ak A (Miller, 1979), X
PG KA 45 A% FE B B 2 HB Y 8 “Orsten” , XA B
TFHE #LiE] “ornesten” . Orsten FiF N “HEH” , B
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BR“RIKE", XAkl 5 REERA RGEN
R, XERNSHEFEIY R, XA IH Orsten 1)
AREGER, BEEEFR, SHEERKKERAT
Ao, WA BRI (Orsten)B R FER—HAEH
FEER AL A B = 4ER AR R, JFIEHRFrR b3
FRaf & B E] B B o
E2KEENWEREHZE D, LR T #
R BRENIAE. REAROBEEMERWA
REFNEAENREzENELLEYHLA
FE, MRFERM b, BUIAYR AR THR/RE
WA R R, (HE2, BEERRIFAIRE
A FESE 2 A R T 40 R BT R R AR AR R AR A AL
AE, XA BERAREIE R =4 R RTF
W, FARANAE BB AR TR AR S M RRE; ROk Y
HIMEER) TN 43 PR E B | pm AR 1 L A A 12
BTk, MAREHAERRIEMARTZHERET
YR R SRR, A JLFERHIAETE, M
AEYTEREN AR KAHEE, EE2mE23E. BN
RERFEZHRERETEHERRAENER
(BRI, 1996), "TE N EYF KA ERBAY
EERASRWEN, XHERF I RWAAET T BE
YERMESR R R, RE4BAEDIRBEERILS, &
YRR T BRI 48 A7, HRER, XL
EIRELHFE. F—1TRFE: REMLAD
ERNEZT . BEAARE NG R/ N—R
100~2 000 um, & Fi&ikiba, FEMBIPBEFEM
WHAWEE, /RGBSR R R A RN LE
KREULHEX, BEFEWAG, AXELEBRHME
R E AT,
REGHAVRAFA RF TR ZHET S
VHANERRE AR B S Bbrngs, FEEMAMY
WESYbE . XEMBZYIE RERIERK, 7
RO ERBRESRESPHERERER T 4
(Seilacher, 2001), XHEEFH IE T ABCAZTEER . (H
WEAHFKREWHETIRAZE, EREEHRRE
REBHEIERLR . FFUBHHEBMEF AR =
YT R TRR S PERER 1 um WS,
BB O R =24 (R R, (HRAEXK
A, THERREEDRANTES YR AL R
BT, FTLAK RN, £FE 40 AR PR 5 AR Y
MM EERET K. HIbAZHMMK . EX
(Xiao et al., 1998)FI/>E RG4Sk, HARA
FHEEEMRBEIR, FUKKXHFOMNERD
fAf(Zhang and Pratt, 1994; Bengtson and Yue, 1997;
Dong et al., 2004), TRBIHMRERA D, REFH
B 5 & KEH X4 H (Butterfield, 2003), FrLA, BiR

HERIFAA LI T 8 R7 SRRk a et
#, BRUIRT SR EMEANIERERLa
L7 SR

1 BEHHRREE KPSk

BMXEUAERBREERRBLUGEH 30 £
3R, EAFRFE EER Klaus J. Miiller, Dieter
Waloszek (=Walossek), Andreas Maas FI Andreas

Braun(Miiller, 1979; Waloszek and Szaniawshki, 1991;
Waloszek et al., 1993; Waloszek, 2003; Braun et al.,
2004),

WRIEEHF TR, RBUEHARD R 4R
=A4BrB
1.1 NSHARME

£ 1964 4, ERLF B AZLEEM Klaus J.
Miiller Z{ R 7EDF 5T 3E O AN 48 0 (28 55) G 4L R
P& . KkBHER)T G, AERLEHEESEE
FRIKE R T BEERER L RO XFE T i sh ¥y, 24Ae
i 2 A Hesslandona necopinaMiiller, 1964 (X
ZEHWER: RETRLY. BEHEBH). Hi,
Miller 2T BB FRMMER, ML/ NF
Il mm bABEL A —TH M LETHELE R
(Phosphatocopina)(Miiller, 1964), X %&4k 7 49 B ik
BRI EFERBEREHHERE LR, -

11 4ELVE, T 1975 4F Miiller #2 KR —HLER
MrrAd, KT K/NE 0.1~1 mm BB E K
(Phosphatocopina)ft. fa, 358 ERFE T B I A1 AE
K F YIRS Miller HEZT 1979 KA XM
W 5E 45 R & & 13k Miller, 1979), St T B & &t
(Phosphatocopina) ¥ 7+ K &, * AR RFA—EHIEH
Miiller B, NAERBILRCT Y TH
AN REH), HEEIR T ERHNE R, H
HEtZ EZHNIEREWWFMEIERE, i 2R
(Phosphatocopina) I EMTE R Z B K FEL KR .
% /& H (Phosphatocopina) 7E B 52 3 #) b #1735 e sh 4y
PRRGHEANBERBAFRR, B2, BIAYE
WA/ NEARER: SR ANEERTHY,
T BE 2 U AL K P R 3K B B SR K B B B sh
(Hou et al., 1996), BT mULREHRER RGN F
TEEHEE. 1982 4F, Muller FIZ AR T B
JE H (Phosphatocopina) 9 = 4 {% £7 45 3R 4K 14 i 357 #f
Hesslandona unisulcata Miiller, 1982(Miiller, 1982),
FREAL T M A TEREN MEEZE B B .

BB B, B JE B (Phosphatocopina) B B 35 £ B
EPEEYFR T RMIER . 1982 FLUG, FERBL
PR B8 38 Y (R 47 (9 B &2 B (Phosphatocopina) f
RTYERBEHEILET .
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1.2 REFEHTHE

4k Miller B2 5, A4 Dieter Waloszek
T 1981 £ A Miller HEHLEZE, FFHPIER
il 1983 4, IERACAH Miller SR E Y —RA,
1 Miiller ¥ 51F.1997 4, AndreasMaas A, M
B & B (Phosphatocopina) [ i 5% . Andreas Maas
AWM R T R EBETNBHELR
(Phosphatocopina) T S4FIL . BES, Miiller Zi 21
Waloszek Z{#ZXT#% £ B (Phosphatocopina) i 3 2 5%
EHfTHE, BHEDGHARENHER
(Phosphatocopina) BE RN B A E L, AR EH T3
Y (Eucrustacea), M2 72 3 ¥ N A — N hSL 19
BEYN AAECHANBEAWE, FEEEFRR
31 YY) (Eucrustacea) i) §H Ik B (Waloszek and Miiller,
1991), ZJ&, £ Waloszek FIEEINL T, Siveter 54K 4%
& (Labrum) (AR AE B L T — R R 43 AT
Labrophora, ¥ 8 /£ H (Phosphatocopina) 1 E F 7230
Y (Bucrustacea)td & FH #, 2003 4, Andreas Maas %
TEAHAR T S ME B A LIRS0 B ETH B R A
%% £ 3 Phosphatocopina WH THI 6 J& 14 #, &
WG TERFIHENE XRG4, B8 ER
(Phosphatocopina) 7£ 17 B s ¥ I R R RIAB K
HEHTHWHEKREE, FFERITE TBEER
(Phosphatocopina) N & B9 {8 1k & & (Maas et al.,
2003),

B TR T Rk A R HSIN T, |DFH
HOARAAR, BT LA Y B 9 22 G 40 BT K9 IO AR AE = 24K
PAEFEARIE . BARA —LHIREIEHBEET X
SATRIRRESRE S, BEREH FERNFEERER
ST 5 A R, SRR R R AR R U, I
A, XRENEEAARFEHNREEEEEZ
kiR A HERSE, LUETF Andreas Maas % A
YER RGP D S TR IB b B R BB TR & 1Y,
A ARERRAE & 95 FH R ABR G2 2 A M b oA g Rl
HERRFREAT 2N HES, XTERKE
ELREmW T RS ER RS,

BB, K4EC R B RIRIRRHE, RIS
RE#FWITiE, BIE T 85 2 H (Phosphatocopina) i
RESERENE, BIRTHER TP ELERXR
(Maas et al,, 2003), B2, & FREETIREMIRA
IR R, RERBEFFETERAMNR . BREF
FHSARIR M FRIEAE DL T Phosphatocopina ] R 4L
RLE, (H2 AR i % R AR F o R R R IE SN 5T
FIFFAE . XERTE A T A7 A 5 RO AR AR AR (¥ F 53 A
HAEIRRT. Srd, RIBRIRERN eI T
Phosphatocopina £ F5Esi M R E AL E, UK
S5YBaHRERERR. RMEKHLOEHN—E

HBEF| FHH SN 5T RRAEAE 24 B 2 B (Phosphatocopina)
KPP ERIE. XFROEAREGHE, ELEASE
FE M., FrE ¥ & B (Phosphatocopina) &4 Fh 2 J&] i
RGE AR R RKIE I FERFAE A0 B B AR AT
TR 53 3 50 1. B2, XECERIRIRFRIE ARG &
t, MABERAZIA MY L. BLyRERE
JRB, FEEARAR K FRIE R AR A . BT, R
Phosphatocopina F 3R R AR AFE IR A Fr 4k L BE5T .
1.3 ERNTHEHRR

B R R A IR A 30 ZFEMNH
B, RWATRE, EP 2005 FIL R KFEELHZ
FANABRRET 7 84 EMTE ENREEELS
A B & H (Phosphatocopina) Al B H 5% 1 ¥
Skaracarida H MU FEABETHELL A (Dong et al.,
2005). M 2002 45, B ERF-HHAY HE BAE o R A
IR A FE(Dong et al., 2004a), RELERE T KER
# /£ H (Phosphatocopina)¥r 4%, 7E#PE & I A5 4
BEURFHERBNIAAME, BRERENEEERE
SERT LI ME IR AHIER . 24571k, B
THERE:

(H# 7 - FE R 4 B IR REH
Phosphatocopida & &R T 6 MF A1 1 PR EZ K
WA, Bl Hesslandona angustata, Hesslandona

longispinosa (Kozur, 1974), Hesslandona necopina,
Hesslandona sp. sensu Dong et al., 2005, Vestrogothia
anterispinata, Vestrogothia bispinata | Vestrogothia

spinata, 7B T AT KERM 114K F (Dong et
al., 2005; Liu and Dong, 2009; Zhang and Dong, 2009;
FRAEHTEE ) 2010; Zhang et al., 2011a, b, 2012)(EAR
I-1, 2, 3; ®MR 11-1, 2,3, 4,5, 6),

Q)R THTEE%ES S Phosphatocopida [[JZ
PR W E P 5CEY) Skara hunanensis Dong in Liu
and Dong, 2007(IJR 11-7, 8), X Skara £ERIE
B2 =~ Fh(Dong et al., 2005; Liu and Dong, 2007);

QG T Phosphatocopida AIEK R R &
BEMR, B RLEE. PIRMABEMNETHITT 2
RERMHIR, #ARTAEAILMRERERL, ¥
AT R P IE TR AR R A R S RS2 #Y ) B (Liu and Dong,
2010);

(HBITT Maas Z(2003)HIHIRS) %, ¥tk
RIMTBHLTE HER, 1T T E FIHBEIN A X RE ¥
5%, EH T Phosphatocopida RS E, 71t
T Phosphatocopida HJ &R K % (Zhang et al., 2011a,
b, 2012, 2013);

GYF5R T H 5w sh P Mt B X B Ak,
Phosphatocopida B K fill £ F1 K S = B & 9] i 40 FF
A AR T B, WiiE L2l Euphosphatocopida,
HAXARETSRYTROECHE(EIL), FE#
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BV E T W B R SIE R B E o 00 B U
PTX—HE, BIRKNRENRETSRYAES
(FF1E)(Zhang et al., 2011a, b, 2012);

(OVEILT 1 # Type-A %4 HFrZA (Zhang et al.,
2016), ‘B 51k A MBS Markueliahunanensis 3t 77
(Dong et al., 2004), ‘B 100 um, EA FLAFH
¥, BAOFEKRIG LT, KTHBERTFHERE
(AR 11-9);

(NEBE BRI BT 8% RU(EK 14, 5,6, 7, 8, 9,
10), #HBERMBMERY T 2 M4YE F(Duan et
al., 2012; Harvey et al., 2010);

@eafEmtEEZERT 12 K
Phosphatocopida #7745 Fl 1 # Skara ¥r4 ) SRXTM
H&4r#r, HATEER A Amira B8 #T =45 5,
BEEXNEMIALEL. MBEFRE. HERA
FEHNERE.

AR ERLNE, sMAR¥KELBRES
BT ERRRBETUERZWERKERRIAT R
A LI eE R e s YR Ir(E -2, 3), A Bl
HEIRAFHHEEBLOEL-1, 4), Hh—&g
£ Nature SR TR R, XREFRIYER L Z
#id % (Zhang et al.,, 2007, 2010; Zhang and Pratt,
2012), Foilt, KENEREFEERRE =W, =4
RENTESIYH R TIAAR, X2~ R
(Zhang et al., 2016),

HEKRRIBLE, Do RKEkEegEait
FRFEBRVHBZTFHE AR EF MRS B
IR TAE, 3 BEUS T Al B HAF 5 BLR (Dong et
al., 2004b), 7EHE, RETHERETFALA WAL
RESAE TR . NEIEZES, BRZEET
FEEIE PRI L 0 E R R A R R E
. BETHAREN A — R R RESIEIRA,
BHE KB, BRAZIREAN IR,

KRBT =M B AR A, &5
HAEMEESBILAYBNE AR, IHEEE
YR HEARBETESE¥MAR L ET FWILHE,
BEHEBREN¥ARNME. L, P E KRR
BRFAALA BB B — DT R B B, X 2
F OB SRR R MA R B R IEXT B SO
/2 H (Phosphatocopina) N E B R I b BR & X R
RAATFEMIESE, MU ERL WY HE
SEAEFEERNER.

2 BUGHARFACAEHRT NS H

% /& B (Phosphatocopina) 2 B 3 HH BU{R 1L A
MR A BN R ERAFENRE., HPBER
(Phosphatocopina) F1E 5584 Skaracarida H 282

B RMR A G P R EE NP . BRIE M
B it 82 G EHARH 43 1 (Waloszek, 2003), BE
J& 11 (Phosphatocopina) ) Z5 5o 8l & RIMTHER (A&
AR EOFEVF 2t ERE I IE, 0, Hrsteg4E T
B (Miiller, 1964), b3 (Siveter and Williams, 1997),
2 € (Williams and Siveter, 1998)F1 74 1H F] I (Miiller
etal., 1995), {HE2AHIRIKRIERIARA TN IEF #i D,
FEFRH FE M Miller, 1979, 1982; Maas et al.,
2003) 1+ [H4EFG (Dong et al., 2005; Zhang et al.,
2007, 2010), 7£H & Hh X 40K F I (Waloszek et al.,
1993), HEE(Siveter et al., 2001)FIJ 2 (Waloszek et
al, I9NNEZFERH, HEFXRMANWAE. E
F 5% 8% Skaracarida B 762t FIRIE{NE 3 MFF,
TEPEMA LI 1 Ry, FRARR B s s At K
BIHLI(Liu and Dong, 2007); ¥BLiREF 2 N
(Miiller and Waloszek, 1985), VTR IR TIEHE
B, BB RIALATEMT EAFIH XA L&
HPRIAWHF T ELAERER
(Phosphatocopina), H B 528l #) Skaracarida H Fl
Type-A %1 H (larva),

3 BEEHNRFEAMPIREY

B BRI A VRN — L G R R
W E & K8 &2 LS (Dong et al., 2005), 5l T 4 HE
TEYFRWER., B2, B ARFHREILTE
HARHEYE, B AEMEZE; UK B
BEA AR I L (R B 9L %, 2009), BRfEMNLL, 1t
FALAE R B S A E LR 0T 58 TS P B AR 18
%, HBRBEXIF:

(OB BB ARFA A MFRE THEYre
BB . BETHEBA B SRET LU HE
MBI Wy B SRR AE BHAT T LU 9T, RECER kA
MBAREDZBRIFR, FEMALREYE, o)
BBIESZ, ERFMNMEEEFT¥E L HEM AR,
AMUES R IR AW 2SR, EFEHEYFT
M RN, R A Y AR A s R
o

()BT 3 R AL A 3R 4 T B 9% A AR 4 BB Bh
Y B R TR SE . BRI A RS E T,
XA FARIRTE T OM R R ARG A 54, X L 4R
T A K/NZETE 100 pm E] 1 000 pm 22 JA] ,
filgn: MRS e LMRIE., B, BEE. /D
M5, XEFMEHEARET 1 pme —HLIE, X
e ALY B M A R R AR H AR, RHRE
SHRTFAE RN A . X8 = YR R BRI
A ARMARNMNAES. REMESEFEHRE
B ATUMENTHAHES. REMNESSEN
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BT 2 AT Ee, DT RT DAHED ) R 2 B
FEEY AL R B T BE RV LIE S .

GYAEMAAAERETHR I E LD
MEERE S BEABAA b ZEHER T4 K
MEREWE, AHERR RN RN, #
Al Hesslandona unisulcata Miiller, 1982, B A /A1
S5 H (Maas et al,, 2003), BiEE H E MR RRIERE
X ARMEREERBEANEA, BEER
(Phosphatocopina) A ST B EA . 1245, HAIE
LBEESL T Vestrogothia spinata MEREHE—KTE
ML E B T S RHIES B o 9RA0 T B AT RHE I
FEHAR. BREEALARE T HeshmiTs
YHRTE SHRE, B HEHEENESRE E20
BRIFT A2, A O304% . Cambrogeorginida,
EMR Y Palacoscolecida FH B si¥sh L HIE
AHFE(Maas et al., 2006), X240 B LA FI B HALA
FRMNEEHENERZ LRI NELEH
H,

(OB EE R A RFER E WIS R WSS
fiE, URBRETEVRENREO B, TLBRS
ANER W s b MEE R AW, B2
WBHEZRMLAEIE, BRI A RAA RN
REMAIESE ., DX EA =R HTESFIERE
ELAE AT BT 18 7T S8 AV ELS RORHE AR L 52 . (R, X
BARAE Y2 R O T R e sh A B sh Wy kb
BRI FE 1S AT LA i BT IR A A SR AR UE, X FE2eky
TIE B 48 AE 260 A A 330 A0 T LAGE 1F B8 47 38 40 A SR AE
B, EY RPN REEAEHT S, AREY ¥
REAFHEYFRBMRNOAIER, > FEYF
AR IS 45 R R B B A Y E R MY ER
FIIATT . BT DA, ZEXT ARSI TES L . &
KEE . FUREA S, AR50 R FE
BRGE)FHEMATR S, BRIEA G RA T #
P LA A R RE R .

(5) 8 5 30 70 4k 1 76 B 50 V0 o BRI R AR
SEEEEMNREL., WRIARME T MR RS
PR AETE (S B . XA R TE BN I ISR /DAY
Y, TTHEERERNAEE . RESHE LR
(Waloszek, 2003), X $6/NEI A 7 () B VA WAk A
BETR, RECNNLBREE TR, HEEET
XA BRI AR R X A 7 H A W A I A
BB T e R A ERM X, #FARER T,
FRTRWAEN. A HARHAREF TR, X6
VLI T HA R F AT . Eitk, BirHEM A%
B oT T B sh i i A TE AR AR AL T T AR SR .

4 WKkRBRHE

BIEAE 1k, BT HH AL R B3 TR
IR Ao R A PR IR BERAL,
BRI B, IR AREWEMATRET
. BETEILA R ZHEAN . MRMAERN, BHE
FufrAh SRR KEE RS IENEE. LU
JERIFE T, SR AR, PEEE)
B BT E RAL 4 M S R BRI TLAR AR, FHEE S Ah
KA E MU AR, A EER AR O RE
S Z MR A SRR B oS

ZHIBFELT, BAEHALAHNRESHEE
BARHIN FBEEREL Y B BT AR, [RIAY, BEHTIHEIME
AR RS, JLFRENESENMLE . HE
REZRTE, UK B LA 4L (Andres, 1989;
Zhang et al., 2016), BT, KENBBFEFAERRSE
=By, ZHRENTESYT AR T IHASR, ]
B— % (Zhang et al., 2016), Eriksson iz H[q]25
mE RS X-FHRIZHT B HE AR SRXTM)ZE LR
R5E A Skracarids A% & 3 (Phosphatocopina) &
BT LA, H1LiESE (Eriksson et al., 2012),
Eriksson I Terfelt ZE— & T2 =R rh R BTH L
25 E %4k 4H 41 (Eriksson and Terfelt, 2012), SRXTM
BARSE A 6E s TN B8 58 5= A AR BT X Sk
SR HAT BHRBREAR, BAEGHER, BEE
B, TR, BT, Zikis AE A F R
WAL AT, BSEIRN— KR,

5 &g

BAHT 3H U4 77 A9 85 /£ L (Phosphatocopina) Fl &
H 52 3h ¥ B0 Skaracarida 76 E I PE A R L HY
BHER, MHTEHEAES THRHEEWRHE
B, X BABENEE A RETRFRATT
B, BAtsai s BBk tE. BRfEant, EKE &
Y% RPN TR B HA LA MR T
YE, BIEEMLAES B R ALBIR . Fi
KRS RRST . W SRR SR UK
Y ERMBESHR ST HHEREENE L.
BEHEAYBORNERERLEGH—XWE
O, SEEFEZENRHEMEANB2ERME
BRR, HAYESBILAYRAMAERL—ERE
TEROHPBRGEIYHEMHEHENES, B
BUEARNEAEEE RATHAEY N =455H,
RXTEITAEY A EAREZNI,

Bug: R#AGE L R p @i L. A
¥ E R EIE e F 2B EIF. ITHEE R T Eik
R RBAREAB R PT IAR W8 BF ISP RAE T AE.
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All specimens illustrated in Plate I and Plate II are deposited at
Peking University (GMPKU). The following abbreviations are
used: atl-antennula (first antenna); ant-antenna (second antenna);
al-antennula(=atl); me-median eyes; lbr-labrum; mdb-mandible;
mx2-maxillae;  pgn-paragnath; 1-the first

limbs; 2-the

mx 1-maxillula;

post-mandible second post-mandible limbs;

ste-sternum; en-endopod; enl-endopodl; en2-endopod?2;
ex-exopod; il-inner lamella; dbl-doublure; am-arthrodial membrane;
bas-basipod; cox-coxa; sh-shield; hyp-hypostome; 1st-limb stem;
1bas-basipod of the first post-mandible limbs; 1pe-proximal endite
of the first post-mandible limbs. All specimens in Plate III
illustrated here are deposited at the Key Laboratory for

Palaeobiology, Yunnan University (YKLP).

Eh 1 Platel

1-Orsten BI{R7F 60 T8 B 5 314 Phosphatocopida B {4 R fh
Hesslandona sp. Sensu Dong et al., 2005, #5745 GMPKU2201,
BRRABEE, PRER 7 ¥, SEEEERD, TEAKE
380 um; 3} A Dong et al., 2005;

2-Orsten EVRETEM T #EH 52504 Phosphatocopida B7fLF
Hesslandonaangustata Maas et al., 2003, #54<5 GMPKU2333,
WA mE, B4, A KE 224 pm; 51 A Zhang et
al., 2011a;
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3-Orsten EV{RYEH) T BB 52504 Phosphatocopida MY fR 32 Fi
Hesslandonaangustata Maas et al., 2003, 345 GMPKU 2339,
FEME, ¥4 KE 216 um; 5] H Liu and Dong, 2010;

4-Orsten BUETET & 85 B Dispinoscolexdecorus Duan et al., 2012,
#rA 5 GMPKU2393, #{k{&; 5| A Duan etal., 2012;

5-Orsten BURTE B 288 B Dispinoscolexdecorus Duan et al., 2012,
FrA5 GMPKU2393, —XfE#l; 5|8 Duan etal, 2012;

6-Orsten %I {F {7 i) &7 8E B Dispinoscolexdecorus Duan et al., 2012,
EARRA, $RAS GMPKU2394, B{KE; 5[ A Duan et al,
2012;

7-Orsten BURIEH T BE B Dispinoscolexdecorus Duan et al., 2012,
FHRA, FEAS GMPKU239%4, —3t BRI AR, 51 A
Duan et al., 2012;

8-Orsten BMEFE B ¥ ¥& WL Dispinoscolexdecorus Duan et al., 2012,
FHFRA, FAS GMPKU239%4, RESMiMKE; 31A
Duan et al., 2012;

9-Orsten EVRFEMIH BB Schistoscolexhunanensis Duan et al.,
2012, ERREA, A4S GMPKU2404, B, 51 Duan et
al., 2012;

10-Orsten EVRFEHI T BE &1 Schistoscolexhunanensis Duan et al.,
2012, IEHERRA, R4S GMPKU2404, Pt BRI AE; 31
B Duan et al., 2012

1-3-Orsten-type preserved Phosphatocopida (stem-group crusta-
ceans):

1-Hesslandona sp. Sensu Dong et al., 2005; GMPKU2201, 380 um
long; reproduced from Dong et al., 2005;

2-Hesslandonaangustata Maas et al., 2003; GMPKU2333, 224 ym
long; reproduced from Zhang et al., 2011a;

3-Hesslandonaangustata Maas et al., 2003; GMPKU 2339, 216 um
long; reproduced from Liu and Dong, 2010;

4-10-Orsten-type preserved Palaeoscolecid:

4-Dispinoscolexdecorus Duan et al.,, 2012; GMPKU2393, repro-
duced from Duan et al., 2012;

5-Dispinoscolexdecorus Duan et al., 2012; GMPKU2393, ventral
view, showing the two tail spines; reproduced from Duan et al,,
2012;

6-Dispinoscolexdecorus Duan et al., 2012; GMPKU2394, Holotype,
reproduced from Duan et al., 2012;

7-Dispinoscolexdecorus Duan et al., 2012; GMPKU2394, close-up
of the two tail spines; reproduced from Duan et al., 2012;

8-Dispinoscolexdecorus Duan et al., 2012; GMPKU2394, close-up
of cuticle ornamentation; reproduced from Duan et al., 2012;

9-Schistoscolexhunanensis 2012;
GMPKU2404, lateral view; reproduced from Duan et al., 2012;

10-Schistoscolexhunanensis Duan et al.,, 2012; GMPKU2404,

Duan et al, Holotype,

close-up of two-pairs of aboral spines; reproduced from Duan et

al., 2012

BEhE I Plate I
1-Orsten BU{E 7789 THEW 52314 Phosphatocopida fy LR A
VestrogothiaspinataMiiller, 1964, #3725 GMPKU 2330, AR
PRI, K 247 um, A MEEFHE—BE; 518 Liv and
Dong, 2009;

2-Orsten BU{R 778 T 7B 5314 Phosphatocopida [/ F b
Hesslandonaangustata, ¥t745 GMPKU2332, BRKIEE, K
B 298 um; 5| B Zhang et al., 2010;

3.Orsten B! {R7E 60 FBEF K31 Phosphatocopida KX T FF
Hesslandonanecopina ¥74~5 GMPKU2349, K& 384 um, A
MERBERE =B 5318 Zhangetal, 2011a;

4-Orsten BI{E 7709 FBEFF 5 314 Phosphatocopida ByRFFh
HesslandonaangustataMaas et al., 2003, R4S GMPKU2363,
KB 225 um; BRI E, 51 B Zhang et al., 2012;

5-Orsten B {E 7 TR H 75814 Phosphatocopida ) {U R F
VestrogothiaspinataMiiller, 1964, #x48 GMPKU2329, K&
176 pm, BETE®E, 51 A Liu and Dong, 2009;

6-Orsten ZI {72 49 T B B9 55 51 #) Phosphatocopida 1% % %&b
HesslandonanecopinaMiiller 1964, FRA5 GMPKU2261, KJE
391 um, JEH A, 5B Zhang et al., 2011b;

7-Orsten BARFFHEHF 34 Skarahunanensis Liu and Dong,
2007, #4745 GMPKU2206, ST E, 51 H Liu and Dong ,
2007,

8-Orsten REFHIE WP ZEhY Skarahunanensis Liu and Dong,
2007, #5745 GMPKU2202, M &, 5/ H Liu and Dong ,
2007,

9-Orsten B FFH Type-A %, #5745 GMPKU3079, i A,
5| § Zhang et al., 2016

1-3-Orsten-type preserved Phosphatocopida: Vestrogothiaspinata
Miiller, 1964; GMPKU 2330, 247 um long; reproduced from Liu
and Dong, 2009;

1-ventral view, showing the soft-body and the hypostome/labrum
complex;

2-theendopodand exopod of antennae;

3-the labrum and the spines;

4-Orsten-type preserved Phosphatocopida: Hesslandonaangustata
Maas et al., 2003; GMPKU2363, 225um long; ventral view,
reproduced from Zhang et al., 2012;

5-Orsten-type preserved Phosphatocopida:
Miiller, 1964; GMPKU2329,
reproduced from Liu and Dong, 2009;

Vestrogothiaspinata

176 um long; ventral view,

6-Orsten-type preserved Phosphatocopida: Hesslandonanecopina
Miiller 1964, GMPKU2261; 391
reproduced from Zhang et al., 2011b;

pm long, ventral view;

7-Orsten-type preserved Skaracarida (crown-group crustaceans):
Skarahunanensis Dong, 2007; GMPKU2206, ventral view;
reproduced from Liu and Dong, 2007;

8-Skara hunanensis Dong, 2007, GMPKU2206, lateral view, re-
produced from Liu and Dong, 2007;

9-Orsten-type preserved Type-A larva, GMPKU3079, reproduced
from Zhang et al., 2016

[EER III  Plate III

1-Orsten B{RFR B FZEhY Dabashanella sp. Zhang and Pratt,
20124545 YKLP 11955, P HZRKE, BEREEMNES
(U4, REE MR SRR A W

2-Orsten BMEFE I BT 52 314 Yicarisdianensis Zhang et al., 2007,
S YKLP 10844, HEH AR, EREAEZWER LY,









