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’RE AT EAYEA I NY Oucia  Maotianshania, Palaeoscolex ,
Circocosmia? J¢ Selkirkia, X 4R Uk f I AL A 7E YL AW BE P AR H R R, Hop
Ottoia & B F i /K &5 Wi U A 4= W) B Maotianshania, Circocosmia? W 0L -F ¥ VL A= ) B i
Palaeoscolex W MWL A= 2 A7 /K o i 0UE A= BE B0 O A7 X 2 gL AR BE AL T2 AT B
JEDLE R X IR, SFSh s B BT L A R KA A A SO T LB AR
T2 SR A A R o T DU AR

XA YR WP BRI R ERL

IRIE s AR AR 7 (BT eSS, 1994) (HIg Fhb, St AR &R, BLE
PR IR TE R A MR 2. B T A SCHEIR ) 5 J8 Ottoia Walcott: Palaeoscolex
Whittard, Cricocosmia? Hou et Sun. Selkirkia Walcott: Maotianshania Sun et Hou ZE4b, i
H—LIRTE S AR 5T

e 285 S0 SR SN2 7 S T (R 4 — S8 21128 Al 22 53 W 3 T SO AL
B BRI AR AR IR 50, - A48 BRI R 3R 50 kT ] B ] SR shY) o R B
SHENY)  TOIR I B BRI R IE s MU TE s AR R sh) 5. i T X e sh AR MECR A7 D9 4L
A B CRAF A B MECRAF L AR BT LASRIE S 70 2827 BIF AR 24 TR YE

R RS HE AR A A D v 1 I B 3h P AN BT e e BRI FE (Waleott s 19115 Resser
1939; Robison, 1969; Glaessner, 1979; %5 B gk gk tH- 111, 1986; $h 10 [F &, 1987; {5 5 it &%,
1988 kK Fi» 1996 ; Hou and Bergstrém, 1994 :Conway Morris and Robison; 1986, 1988) By
KA RME DML ERIERRLHERZN, MAARNES, Bl Palaeoscolex & T
BE R BT (PRI4IESE, 1996) , Hou 1 BergstrOm TN A vl i HUAS HL B IF /4 4% J13s 1 B 11R
PRIERZIE 31401 T+ (Hou and Bergstrom, 1994)

A LIRS BRI S A A S BRI FIIR T, ANE 02 Selkirkia 04K T T
%W(Walcotta 1911 :Conway Morris 1977y, H i SRk AR EL A R ﬁj%(priapunds)%w»

ek B 1, 1999-08-10
T RO BB A (97 720800 B B FATICIDT RO Dot ol /8 b e S 0% B R o o R e [ A Sl B
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ARG . H TR 28 B AR X XA A VB R B B 1 (Conway Morris, 1997)
LB 2 8 Y s A ) S Bl ST H At B AR R AL A B B 4 0 5t B B B A
Wy — LA ) A R T ST HE D B SR AL AR

L @ik

BERZI4]  Priapulida
BRI Ottoidae Walcotts 1911
BEL R Ottoia Walcott, 1911
BT (REM) Ortoia sp-
(Elp 1 4 0L 6,7

FHE 1S SRR FE Y R A % 1 Je ik b B RIRSARA

iR MOy E MR R RO ML . R YIRS a AR TR
2 50mm . HEfE K98 LK Tmm, SR T RAFIE 2, o iR PR 58 B (1)) s K, ik 1. 1
mm, P3G O Tmm . FREHE S, O AR B RS AL., PR R 1WA
S TR i BE SR (IR I 781 7), R I ILIAIE .,

THEREEE  BALHL( Ottoia) /& Walcott T 1911 4EE N A&, DAINEE KA B BFE
FI4 President L LAY Otto /NE 6y 44, JF LUK JE 8 37 JRAE L A}, & T 3Ry d 2k
(annelids) (Walcott, 1911) |

FJEIT. Walcott (1911) FER LG8 T - AR 0. prolifica iR B F H, Conway
Morris(1977) PR EARAS, VR RGBT 1 /AT B, HEZ R ARG T . «INEK
T AR BIXTRR . W] 73 AR AT A W) B BLER 5 00 KT W B 1 e R B M. BH
EE WUR” B TE RS TH , BURRARA 57 A0 7K o Hr 00 R A B R A
fl O- prolifica Walcott (Walcott, 1911, p. 128 =129, pl. 19, figs- 1 =3, 5: Conway Morris:
1977, pls. 1—14 stextfigs- 36—37) K T-EB RO AME IR SFRFEAR AL, B FHLE R AR
TR B FLE R R AR E T,

HiEHS Palaeoscolecida Conway Morris et Robison, 1986
HIEHEl  Palaeoscolecidae Whittard, 1953
HEE  Palaeoscolex Whittard, 1953
BT FFEHMEE  Palaeoscolex ratcliffei Robisons 1969
(ER T =3 I 4)

ML 1S HIERIBRY RRbRA,

YFE  AMRECR, BURRT KK IR D> FLRAVNE LT .

A RRREEIR, BRI K E L) 64mm , R 5 KT AR, 28 S3mm, HUfKFR
HHA A FR T, B JEOKRZYE 35 By, MR f 3—4 HE LR LIu A e s HEY Y
M FEHERLR SN2y 40—50 AN, 388 B AN R Z (B E, IRE AR AL 0™ B
AR AR R LB L 3) SLE B A B BE A A i A, FE 90,4
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mm,

THEREE R o i He 202 e f 3R T B A L5 S M ) s e (3 S8 06 4%, 1988) . A M
Whittard (1953) 4R T % [E Tremadocian AR A, H 3. Palaeoscolex J& - T EE S MM | 7
PESF IR CR) I Y ':F‘%gft%éff,(f{obison, 1969;C0nway Morris and Robison, 1986, 1988; Miller
and Hinz-Schallreuter, 1993) & E T~ FE R 46 (566, #h TL1E . 1988; Hou and Bergstrom
1994; kK Hii» 1995:Zhang and Pratt, 1996) WA LB, Wit b4, Bl EARA KSR AY
BSElR EIFAURFL ISR IS L O T2 T 1) e T 2 2 S M0 28 7 i) 28 i HE D1 A 2
Mk A (R L 18 1-3), X 5 E R ZER S Spence Shale Y #EHH Palaeoscolex
ratcliffei Robison (Robison,1969,p. 1171—1172, pl. 138, figs- 1 —2) #k N AHALL, P33 2 [
IRARARAE T8 S LFARSE BB PN 0 B 1530 T — B0 2 oSS 00 28k S ST s » B
H—Fh, S FERGBILAEY RN P sinensis Hou et Sun ({5606, b TLE
1988, kR I, & 1—4; Hou and BergstrOm 1994,fig~ Dy A 2eAf{bl, X AIAET 5 & RARERT
TR, AR, HEHFARMBEER D, JENRAESLHEER TERRW P
huainanensis Lin(FkHRFi 1995, BT L B 1—4) i DORAE TR HEAL RN B R B2 T
HARMEBA P huainanensis Lin FIFLN,

imiER?  Cricocosmia? Hou et Sun, 1988
IR HR? (REM)  Cricocosmia? sp-
(B I, 1—3)

ME (UE LR IERIR R,

IR RREAER, RS AUUIET, BRSE 12— 1. 6mm, 2 30mm, 4K
THHFEAKENA 3-273.5 M AT TR B2 RKERNRA 2.5 M
W5, B EA MR R EN RIS 5 AR 4 A T 2 ERTER A BE Y M
MA e, BT EE I KSR AHRY) . VIR BB RS,

THEREEER  ERAE B ( Cricocosmia) KBt 590 TLE 1988 SEARYE P8 T A=) HEAY b
AR ST (N R (e PN L 1988, B L & 1—2), fE BRINE i RS T I
5 Palaeoscolex FF¥A KWZERM, HELBFHEETERIRIKT Ef—AMEI B E 1 XY
B, LA SHF C. jinninensis Hou et Sun (5576, #h TLIE, 1988, i L . &
1= 23451 2 3) AE EARTANE ARIIME SN a4 B AR S8 55 07 T AR AR AR DX 3128 5L
FRAS AR 380 PRS2 MR S 3l T [RIFR S N2 A= b, oK WL W) A4
i WO Cricocosmia J& » FEAEAREFH,

WgXKLHE Maotianshania Sun et Hou, 1987

MEXRILE (KEFM) Maotianshania sp-
(FfR 1.1 6)

M OUR LB SE Ry R R TARAR
iR RWW, BN, g RIER S EC Bk, TR K S Mmm, 5529
L6mm . AXAAR T FFZAKKENA L L5 AFRT PRER 2 8] M 3R 2SR . BT L
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T A L BH 22560

FHEREEE:  WEK L ( Maotianshania) 9N TE 5560 1987 R4 AE W REF Y
FRASEE ST /0% S (Fh TLE  BRAEE, 1987)  HEBRHIEy f kg, By, fGun 2 ER], 4K
T PRI B M, B IEE, SUEARARS M. eynlindrica Sun et Hou(Fh TH, %
Sy, 1987, e L. 1—5:Epr I, & 1—8;: 45K 1—2; Hou and Bergstrom 1994,fig- 3)HH
b, FEAMARTERS IR EIG 3 55 7 T AR, (F S RTPRAS DR AF AN 5828 2 DL W38 | T A 18 S5 4
i T AR 18, BERaE .

A RET AR Selkirkiidae Walcott, 1911
BRAIRETH  Selkirkia Walcott, 1911
BRI RFERMREL R (L) Selkirkia cf - willoughbyi
Conway Morris et Robison, 1988
C(Belfi T 1 55 R 1T 1 5)

M 1 REIERIBA RS,

R RWY), CULHERTE R E SEAE ., B B ET 98 4 4mm, 1K 19 Smm , E R P
gz JEi s & 2/3 4b. e e et Kn T =M, REBAH A BRSU, M
ERTHR 7> 2T 8] S W4E AR

THEREEES  ZE/RF/RILTD B H Walcott PL Orthotheca major Walcott 1908 HE=, 97
IERATIEEHE L4 Selkirk LA 1 4 44 (Walcott» 1911, p. 120) . s {k gy W) Bz 4K 1 #
AR KT FHEZ N, B THEERF S- major 4 Walcott BEE T 55 2 A, Conway
Morris (1977)4%33.%%93%—** S columbia> F¥HAEN Selkirkia B Fh (Conway
Morris, 1977, p. 33 ), % J& JHLE B 7€ S0 -« BUAR 7> S0 T i BRI Wy kAR 1 W Joy R 8% DL
F1ROR Bttty KT T8 WIBAL R R M oA LEBCE AR IEA 735 . Conway  Morris
F1 Robison (1986) 45 & [E H)i fth M Spence Shale, Marjum Shale £ Wheeler Shale 4= #) 8+ At br
AT LRS- willoughbyi» FILAZE & H T AEY)# %K R- H- Willoughby . H 32 Z4FEZW)
TERTEBAE M, J5 AR YE  JH LB AT 98 (Conway Morris and Robison, 1988, p. 912, figs.
4.5), AN MTEHIIN T Resser T 1939 FENLF S spencei Resser: I FEIEM AL T
TR 2 & T A (Resserj, 1939, pl. 1,figs- 34—35),

JIHEAMMRALE S. willoughbyi Conway Morris et Robison (Conway Morris and
Robison 1988, figs. 4. 5) 8085 T-SM I B I GE T A5 HDL, TR L L By s 1 2 Bt
FE AL,

2 £ X #
NI, BRI, 1987, BRI IR R — Maotianshania. WA 26(3) ;299 —305.
RRFR > 1995, Ze e pg I8 I IR AL A R B il AR 2T 34(4) . 505—508.
BREim, MBS, RIEA 5T, 1996, @AM — FRRL BRI ILIE. B . A AR EWIE.
B st 1986 REE T 2T X R IER MRIE 3 ) S sl Al A=Al 25(3) . 301311,
fRSeot, NI, 1988, LB REAE 2 TSRS B B R A4, 27 (1) 1 12
AT R R A B RAL, B R TRIE R, 2RI, 1994 . 5% Ml IT of JE L B A B i A 2 AR 33(2).
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Summary

Softbodied worms have been collected recently from the middle part of the Kaili
Formation (Middle Cambrian), increasing the known diversity of the Kaili Biota- In addition
to the five genera discussed in the present paper— Outoia Walcott: 1911, Palaeoscolex
Whittard,, 1953, - Cricocosmia? . Hou et Sun, 1988, . Selkirkia , Walcott, 1911 and
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Maotainshania Sun et Hou. 1987 —the Kaili Biota also contains fossil worms that have not
yet been identified- According to recent classifications, worms are not a true clade; but a
polyphyletic group of soft-bodied organisms collectively showing a variety of body plans- Fossil
worms consist mainly of coelomate phyla including Annelida: Echiuroidea, Sipunculoidea;
Priapulida; Phoronida, Chaetognatha and phyla lacking a coelum or having a pseudocoelum as
Nemertinea, Platyhelminthes and Aschelminthes. Because fossil worms tend to be poorly
preserved. classification of these organisms is difficult -

Although soft-bodied fossil worms continue to be collected and studied (e-g- Walcott,
1911; Resser. 1939: Robison. 1969: Sun and Hou. 1987: Hou and Sun. 1988; Hou and
Bergstrom 1994; Conway Morris and Robison, 1986, 1988; Lin, 1995), their classification
remains difficult, and relationships above the class level are fluid- For example, whereas Chen
et al- (1996) assigned Palaeoscolex to priapulids: Hou and Bergstrm (1994) concluded that
Palaeoscolex lacked a true coelom and assigned it to the pseudocoelomate group Nematomorpha
(Hou and Bergstrém, 1994).

The present paper describes five fossil worm genera having a proboscis and an annulated
trunk - In one of these genera. Selkirkia, the soft body was encased in a tube (Walcott, 1911;
Conway Morris, 1977). The authors here accepted more recent opinion on position of the these
worms and considered them as priapulid worms, because of the similar proboscises (Conway
Morris, 1997).

Because fossil worms are abundant in the Kaili biota, the Kaili biota is a typical Burgess

Shale type biota-

DESCRIPTION OF SPECIES

Phylum Priapulida
Family Ottoidae Walcott, 1911

Ottoia sp-
(Pl I .fig-4;P1. IT . figs. 6, 7)

Material : One specimen consisting of two individuals (labelled ‘a’and 'b)-

Description: Body curved: cylindrical: expanded in the middle part, tapering gradually at
each end- Proboscis not preserved- Trunk of ‘a’ over 50 mm long: 7 mm wide in the middle
part- Trunk divided by annular ridges into numerous segments. with 9 segments in a distance
of 10 mm in the middle part and 14 segments in a distance of 10 mm at each end of the body -
Annular ridge convex: over 1 mm high. consisting of two small ridges- Each annular segment
has © to 7 wavy, transverse lines that form a mesh-work ornament (Pl. I s fig- 7). Internal
digestive organs not preserved-

Comparison; This specimen is similar to the tvpe species:: 0. prolifica Walcott. 1911
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(Walcott, 1911,p.128—129,pl.19.figs- 1 =3, 5;Conway Morris, 1977,p.5—6,pl. 1.fig. 1,
textfig- 36:pl- 2.fig- 7:pl- 12.fig- 6:Briggs et al-,1994,p. 121—122,fig. 71) in the shape of
the trunk and the annular ridges- However: because the anterior part lacks the proboscis and

gut, the specimen is here referred to species indet -

Order Palaeoscolecida Conway Morris et Robison, 1986
Family Palaeoscolecidae Whittard, 1953
Genus Palaeoscolex Whittard, 1953

Palaeoscolex ratcliffei Robison, 1969
(P1. T .figs- 1—3:P1. IT .fig- 4)

Material : A single complete individual and its counterpart -

Description: Single large: coiled: flattened specimen preserved in mudstone- If fully
extended the specimen would measure approximately 64 mm long. with a maximum width in
the middle part of the body of about 3 mm.- Specimen exhibits obvious annular somites that
number about 3.5 per 10 mm on average- Each somite bears 3—4 transverse rows of papillae
and pits that form a conspicuous. mesh-work ornament (Pl. | +figs- 1 —3). Each transverse
row contains 40790 papillae. Gut flattened and preserved as a dark band in the middle of the
trunk -

Discussion and comparison: The specimen described here is very similar to P- ratcliffei
Robison: 1969 (Robison, 1969, p. 1171 —1172, pl. 138, figs- 1 —2) from the Spence Shale
(Middle Cambrian; Utah) in the shape and width of the body: the number of papillae. the
minute gut, and the mesh-work ornament on the somites. The Kaili specimen differs from P-
sinensis Hou et Sun. 1988(Hou and Sun, 1988, p.5—6,pl. 1 .figs- 1—4:Hou and Bergstrom
1994, p. 112,fig- D)from the Chenjiang Biota in having a wider body and weaker papillae and
differs from P. huainanensis Lin(Lin, 1995, pl. I »figs- 1—4) from the Lower Cambrian of

Anhui in having more papillae and pite on the somites-

Genus Cricocosmia’ Hou et Sun, 1988
Cricocosmia? sp-
(PL- T . figs- 1—3)

Material : A single complete individual and its counterpart -

Description: Body slender: cylindrical- Proboscis not preserved. Trunk over 30 mm long
and 1.2—1.6 mm wide- Trunk divided by annular ridges. with 3.2 to 3.5 segments in a
distance of 1 mm in the middle part and 2.5 segments in a distance of 1 mm (on average) at
both ends- Each segment bears a pair of small, circular structures that are symmetrically
arranged in two longitudinal rows on the surface of the trunk. Gut straight, simple, preserved
as a dark median band-

Comparison; The Kaili, specimen is, similar to. €. jinningensis. Hou et Sun, 1988 (Hou
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and Sun, 1988,p.2—3,pl. 1.figs- 1 —2;textfigs- 273) in the size and shape of the body and
in the annulation on the surface- However, the body is more slender and the circular structures
are not obvious- Also, the proboscis is not preserved and so it is here identified as Cricocosmia?

sp -

Genus Maotianshania Sun et Hou, 1987

Maotianshania sp-
(P1- I .fig- 6)

Material : A single specimen -

Description:Body small. elongate, originally cylindrical but flattened due to compression:
proboscis not preserved- Trunk incomplete: over 14 mm long and 1.6 mm wide. Trunk usually
shows 1.0—1.5 obvious annulated ridges in a distance of 1 mm-

Comparison: The Kaili specimen is similar to M- ¢ylindrica Sun et Hou, 1987 (p.300—
302,pl. [ figs- 1—5:pl. I, figs- 1 —8:textfigs- 1 —2; Hou and Bergstrom, 1994, p. 12, fig.
3) in the shape of the body and the annulations on the surface- However; in the Kaili specimen
the proboscis and gut are not preserved, and therefore it is here identified as Maotianshania

sp -

Family Selkirkiidae Walcott, 1911
Genus Selkirkia Walcott, 1911

Selkirkia cf- willoughbyi Conway Morris et Robison, 1988
(PL- T .fig-5:P1- 1T . fig- 5)

Material : Two specimens: both consisting of part and counterpart -

Description; Specimens consist of the tube only; proboscis and other soft tissues not
preserved. Anterior part of the tube measures 4-4 mm wide and 19.5 mm long. Tube tapers
gradually in the apical part, but at onethird of the total length from the apical end, the tube
tapers rapidly - Gut baglike at the apertural end and tapering posteriorly -

Discussion and Comparison: The Kaili specimen is similar to S- willoughbyi Conway
Morris et Robison, 1988 from the Middle Cambrian of Utah (Conway Morris and Robison,
1988, p.9—12.figs- 4—95) in the shape of the tube and gut- However. the but of the Kaili

specimen is relatively larger in its anterior part -

B R ¥ B

PEIR 8 7 R AN BR AN 8- 3877 B\ B v AR ) i L R A o B AL AR R BT 7 2 L R AS A AT SN olk K
TR LR RN SR E . S ATE VRS (CTB AR\ SR, GTBM AR H AL /o e AR )| ) - GK y #iL

7

\5

C[D
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1—

4.

5.

6.

1—

4.

5.

6

fr 1
3. Palaeoscolex ratcliffei Robison, 1969
L Heoe iR T ZHEERAR, T IL AR ER4T B B AT ALIE, X35 GTBM-8-5-682a, GK3415a;
2. 09 L SRR PR R T LN B FLIE AL R, L. 55 GTBM-8-5-682a, GK 34 10a;
3. VRO, W LRI N R B AT ALIE, < 10; GTBM-8-5-682a, GK3415a,
Ottoia sp-
PR A B GRY F] DL RE B BR T SR AT X 25 GTBM-8-5-123%, GK 3416,
Selkirkia sp-
SR T LIS RS (qut ), X 45 GTB-16-5-174a, GK3417, =\ B 23830

Maotianshania sp-

i AR U T LR IR FR T PR, X6 GTBM-21-588, GK 3418,

pe 1
3. Cricocosmia’ sp-
Lo s R ARG m] DLERT, PSR B H AL R S8 <35 GTBM-9-1-489%, GK3419;
2 D9 L RylB ek, AT L M ER AT, BR 0, X165 GTBM-9-1-489%a, GK3419;
3. AR R AR ] DL AU R G R o B TR A T AL . <205 GTBM-8-5-682a, GK3415, = /\ B 12 i %
Palaeoscolex ratcliffei Robison, 1969
BRI IRT 9 GTBM-8-5-682a BRI, A JLERY, X3;GK3415p,
Selkirkia sp-
HKT > X45GTB-16-5-174b, GK3417b, 7= /\ B 15 HIH ,
. 7. Ottoia sp-
6. Wik EAHAE—#E, X3;GTBM-8-9-1329, GK3416;
7. 6 BYAKR R ER R AT WLERA B P HE A LA 2 B 4 B B R RS G e R K 4R e A <5 5
GTBM-8-9-1329, GK 3416,
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