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RNERE . EBERWENEE U B Diplocraterion [ Z = H F2RERL—HELHNEREHEP . BN
& Seilacher (1964, 1967) #J Skolithos MIBMHK FE S F WA THF—HERWABHF  BRANBEFENEES
F . Diplocraterion E i ERFEHBBE PR AMEE K. =FRMNMLARAKHBZEETKFZENBARSE
F 1) Diplocraterion dushanensis ichnosp. nov. HiEFEITH U EBHEH A LN T EAR, TENBRRWETERR
BEEYHBREE X BEEBERFEYOEEmNE LB BTIER, RS T4 EEAE T2 BT RMEX

FHARKKERTF,

KR LA s Diplocraterion; FiABMUZ s FHARA ; T R AL ; FM ML

W A6 A T FE 1 A I R 7 Bl A ER R R B o 36
B EE K (BHRE,1990; 8% ,2002; F4%,
2004), Diplocraterion B Torell 7E 1870 £E W55 B #
Z R R Vastergotland Lugnas BV & BT &L H U i
BE. URBBRBEHESNEABERBEE®D
Rhizocorallium I FIAS ELBEAR ¥ 15 1 Arenicolicate B
WAk, F K Diplocraterion I3 A Rhizocorallium %
1 (Richter, 1924), Westergard (1931 HEH R T
Torell J& # & B 45 & 0 & B 45 A&, E £ T
Diplocraterion F.78 BER M 1E . X HE U BB EE S
I EEBERMEMMAXHIFT TEEY
Rhizocorallium B, B ERHWEMEETEZEEWN
Diplocraterion/Corophioides T #1 J¢ BE AR ¥4 15 T & B
B W Arenicolicate B = Ff 2& # (Mason et al.,
1985), HABRMENWEE URBENLHE
Diplocraterion, Corophioides Fi Polyupsion =~ i
7B ,Knox (1973) i\ K Diplocraterion W BEIR ¥ 1 %1 2%
5G4 3 H, T Corophioides ) B IR ¥ ¥ 31 % 14
ERET SHEEE T, A8 EARXMTERK
B9 X[ {4 . Corophioides B Diplocraterion 7 #i 2 AL i)
H [B] 248 U f) BB MR ) 2 4 & BLJG , Frsich (1974) 18
4 Corophioides F1 Polyupsion N H & T
Diplocraterion W8 X 4 .

Diplocraterion | IZ 5316 FH A &R L —
HIEE, FE N T BRI P 5 M G UL A o B 2R
B, IR R & BN ESK MR Skoithes Fi
Glossifungites 7% % #8 W £ & 4 F (Frey, 1975;
Crimes, 1976; Howard et al. , 1984 ; Buatois et al. ,
1988; %1 % ,1988; #3iH , 1990; Bromley et al. ,
1991; Ekdale et al. , 1991; B HEE,1995; B EE
%:,1996; Gong Yiming, 1999; Olériz et al. , 2000;
Pemberton et al. , 2001), B % % Fl HAAE 5 B R4
1 A HE S 7 2R BR A 1 i  AL R HEBT IR S R 1
YE A B By B ZF 4k (Goldring, 1962; Knox, 1973;
Fiirsich, 1974; Mason et al. , 1985; Crimes et al. ,
1985; Claus et al. , 1986; $k 3C 3R %, 19865 4 =
1990) , | F FCAR & BT B A B9 — XE B9 R 1] SR AT
5 W B 5 11 (Mason et al. ,1986;Claus et al. ,1986),
Diplocraterion 1 & B F 3 i UL B A8 B & RE IR 8
(Crimes,1976; Crimes at el. ,1981;# =78 ,1990),
FE T B o — 3 A R AR T M 3t 2 TP i HROE (B
28,1996 25 MBS ,1997; 3K E T4 ,2000; 2 A 1
%,2001; B3R %, 2002) , FEMA S EEBREHNE
BEMIBILRMMEE T . Diplocraterion TE 5 MM
X (E 1) TFTREZSEFARAS B KR,
NiEETEERETEREHEBE PR, BT

HAXHBRRUBEENEEYEEREALRELES (RS 023110 MBMKER I ES T BT EBR.
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WIBLA Diplocraterion =¥ BB | UL g A
RPCLBHT X (B D, B AR T R &5 pha I Opt2
1. BUBKE A EEN—EHEE -
BEEROD B, BB AFMEE, KEKRK 4 4
RRERZ 3, B A 9 “ Z oo G50 " AR AR AE \\ o
= M W b & Drepanophycus spinaeformis, Wm;!igzspo\t xﬁgﬁ
Zosterophyllum Yunnanicum, Z. dushanensis, o
Taeniorada sp. % 1 2 ik G Houershanole pis Y?;ﬁo \‘ + REFHEE
changi(ﬁﬂ‘l’lﬂﬁiﬁﬁkft%,l%ﬂo ’ fossils locality
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THE4, EFh 5 MOHBRE 2):

(1) W EH B U UK A AR BLEER
WA AR E, 5 FRMZES BB KR bR
(R T-2),

(2) WP IMATIR B KBEREHE
(ERI-DFLERAZENKACTERERRE
A (ERI-1),

Q) KRR A KA EFEREKEEE
WAR T A — B E.

W ROBIH: AKEEERKBERN F
BbE (BT -1 2, EMILHMXEREE.

(5) YZ U J SR Iy 18 W LA : 2 F AR R 9 B
T A= FEEEYIA (ER -4 Bk TR
(ERIT-OMBERE BORESE, X5 EKEH
HEHEREEREWAD S BPEEZ 8k
4 Diplocraterion & B 7= W H T FBIE I F IR 88 18
MR BERE BT RRBES. :

R E E L, AT E B VTR F S B R Yk
BEAE B b 7 AR /N T RS R UL AR A B B OR /D
TG 12 - TR BT 18 P TR A VR K

2wkt At

W HK  J& . Ichnogenus Diplocraterion Torell,
1870

B Fh . Diplocraterion parallelum Torell, 1870

FRIE: A A BERME . SEREHEEMN UEEN.
PR O T AT W R B AR, B R N W L
EROARRGER IR EANERTEEZELERE;

B 1 feamimEs g R
Fig.1 Location of fossil site in Dushan County,

Guizhou Province, China

T J2 T _ VG 8 0 EC (] Y BB IR A s R 48R 5
BHRO5~1.5cm, BMiEZHEMERNK 1~7
cm, BERIRE N 2~15 em,

118 : Diplocraterion B R 9 ANl . i
BAXMFRE D. asymmetrium Ekdale et al. , 1991 ;%
WEERTE RS XMW D. bichavatum Miller,
1974; U JE B £ T AR Bk 9 D. emeiensis Li et
al. , 1988; FiWi & BE7E b #8820 3R89 D. habichi
Lisson, 1904; U W HEE H KK D. helmerseni
Opik, 1929; OFLFE KA D. lyelli Richter, 1962; %
W& 5 F 4T D. parallellum Torell, 1870; B4R
W& 2R D. polyupsilon Smith, 1893; B4
EAMTRRBERMER D. yoyo Goldring, 1962,

or RS, ERAE—HIE LR
HHZE .

ML WUAR D G s 8 F ) Diplocaterion dushanen-
sis ichnosp. nov. (BRI -5~8; B R 1 -1~7;& 3)

FBL AR 23 B, BFAMNEB A 5 3K

R EETEEAN UBER, WERHENSZ
B, A L TR A7, B A LA TR BER
& UREREREE TRAE —E R IEZ i, B2k
B ; 1% Bk E 28 RR, B iF £ 3% (nodositial
tube) 4 Ji, TE RE LB L, L 52 EAA,E R
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BEH, PERMEEGRET
IR 4 I TG 5 9 6 U0 TG Ry
R , 78 ¥ o i B 4
BB B, TG WE
BREENEZNBERE
HEERERET L2
R RRUBEROF, H
EERR 0.3~0. 5cm, HEE
Z I W EE B AR R, N
0.2~1.2cm, TEHEKENRN
0.2~0. 5cm,U B BEHEE K
65cm,

W AL

parallelum

Danlin Formation % 3 &5

Diplocraterion
Torell, D. polyupsilon
Smith, D. yoyo Goldring 7&
PR TV 5 mB N
HABL, {ELRT B AR A AT

Cfs - 4 5

& 2 858k 4kA Diplocraterion By 5= H B AL

Fig. 2 Horizons of Diplocraterion in Danlin Formation, Dushan region, Guizhou

FETERNTEARA 1aups aWP; 2 PRDL, 3 MRPH, B, 4—W#; 5 Diplocraterion; A— I
"R, B2 5 R] WETLEL B RBIAMRREBEIE; C—HROBIH; D—ZHFREAR
3 HE1 =4
% ZV—‘J ﬁ /J\ . 5 D. helmerseni 1—Coars-grained sandstone, gravel sandstone; 2-—mid-grained sandstone; 3—fine-grained sandstone,

Opik # X 517 T Ja & KW

siltstone; 4—mudstone; 5—Diplocraterion; A—subfluvial lag deposits; B—river sand-dam and natural

levee deposits; C—crevasse-splay deposits; D—1flood plain deposits

WELETHRY KK, B
BEERMBEERBEIRK; 5 D emeiensis Li and
Yang 1 D. habichi Lisson, D. [lyelli Torell X B 7
FTE=ZHAMHABELALT. ZFRLEME
Diplocraterion )3 ¥ 38 F A X 5 78 T W8 bt 1 32
FEETFTEANTEHRARRK, HMEE R
BB,
FEHL R R AL BN L, TR G SR .

3 w4k A Diplocraterion dushanensis
ichnosp. nov. WA 04

Diplocraterion AR FIBERETE TIRIBH IR E
F &1 2% Polyolora # JE1E# 7 (Knox, 1973 ; #k3CEK
%,1986), A AR RIER MR IR HRTE(ZFH
WE2,1988,2001) , 85 VE K Skolithos I Glossifungites
A K B E 4 T, Diplocraterion 7 Hp—3#7 £ AU
HBE P BAERE BRI KEETERENREGE
AR W E E T, Diplocraterion dushanensis
ichnosp. nov. U= FH MM 1L FRALSFHHRA b
BHBRARESHDERRE T, AFZREALED
AR EARBRRAE TR R FEB NED
B EE MR E DAY EREEERA. BEREM

MDA F B AW FAR IR F S A L
EH DR MG ERORDR 1 B8 BB, K B2 +
SHEEWER -8, HFFE M. LE N EYL
FRF (BRI -4), XK A HE 8T R
1] 18 DA B VTR

Goldring (1962)7EMI R EE F R ALK Baggy JZ

B 3 Diplocraterion dushanensis ichnosp. nov BRI
R EHER 0 RE)

Fig. 3 The spreiten and nodositial tubes of Diplocraterion

dushanensis ichnosp. nov. (n; nodositial tube)
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1 §9 Diplocraterion yoyo B F) F H # 7& F BER
1 B AL R B A A X U RE AR e A B
M EE EH LS XARASR>EB
Diplocraterion dushanensis ichnosp. nov. {{fRFKF
lem BB ESIHBERZEBRE BB RS
LA U BB AEUZFLRD 1 om ERBEM S
Ha R (B 1-8; B 2), 3R B H 8 € ff & &
YA Mg Diplocraterion ) H ¥ 38 75 B 1 305 4 ¥ A 1
T HGR K B 5 I8, (R B 8 R
A YR FZ 18 BE 11 55, BOR MK 3 ) R B K ]
BEXE BUIE T A YRR IE R AL TS . {H 28 72 A 1Y
WEMTETEE 0. 1~0.5 cm BEFHITHA K
W EBMDAESZE (B I-3,5,6), KA LUIBLH
—EMKI S FMEEF —ERIZHEES .

Mason 2 (1984) F Clausen % (1986) iF 31 Xt
Diplocraterion Wit B 7E /2 T L7 52 a1 ¥ 2 A 45 1E B9
W&, UHAB KR TE, =HFRLARAR
Diplocraterion dushanensis ichnosp. nov. TEZH FH
WA TR Y 4 A5, 3R 8 1l M (AR T -5) 53X 7
BB 52 I A Y XS A ) B I TR FR K
THEX.

Bromley % (1991 ) 1A A Diplocraterion
parallelum WBERMWE TS EREWHEKE
*. #H R Diplocraterion dushanensis ichnosp. nov. U
EWENTEZSEEMZ (B T-7; B T-1~
3,5,6), A fERE B EY EEBIE N U BB
BEARNK, LRSS/ NETEYERET
REAT 5B B U BB W 8K W8 55 TR — &
WEG: TERNESHETMROINE, T 5E
BEYEEFERIIBRIERT AWrhm FiZm8a),
PRFEF—EMESA UBEAENTELAIN L
B, BB AT EHROFEMBREE & 3;
Wi N FEE MY B A AR, S BER
W& % B A B BB R (B 1 -5,7; /MR T -
1,2,5,7), A B S B AR B AE A 16 B 2 W B
Het 38 A VLY R B9 F B A % Bk, BGR MK 3
HFEBRHERNEZHN BEANEBY RSB T E
B A 0 O R BB 3E L T FE T, 15 AR BT 98 D b G A
MTENRFNF 1om EMBERBTEEZM
Az d, AT REER U BB OLEMERE,

R MM LT R A S ARYE &,
Diplocraterion dushanensis ichnosp. nov. 7= H F &K
A BZ MR S0 8 A B ERE R R
AP X EERNHF—FHINBABRER UBEX

MAESIERHESTHRREXREL THNOEH.

Bt BRI TR MLEZRTS
MEXARAZULMILEE T RBERORAZIR/FE
HEL,ERXE R PRI EBREAFENGHE
RSB o 152 09 5 BY T BB .
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Application of bigenic structures to
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7. URBEEEN TR, mEE b £ 8 H AL, B8R 5of 2. WA T, WA FIBER M7 i B B 0
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8. Diplocraterion dushanensis ichnosp. nov. J* 7@ & Z B IR & . 4. UBERRTER MENZABERAENEECREER. KE
BFANIB . %i3k BT 38 A Diplocraterion dushanensis ichnosp. nov. ; BAE,
s—HE s m—RE. . 5. WM LR . METEIEBENRD LR, ME B REE
' B KR I MBI ERERE. :
1~7. Diplocraterion dushanensis ichnosp. nov. , 6. WRA W) Diplocraterion dushanensis ichnosp. nov. , # 7] 5 3d
1 UBEEM TG S EAR, TERENND LR, HREOBDER.

A5 3 20 B WA o 1 B £ 0 S 7. BE EEWAR EEAGHERNENSARESR.

An Ichnofossil , U-Shaped Burrow, in Continental Deposit from the Lower

Devonian Danlin Formation in Dushan County, Guizhou Province, China

WANG Yue'?
1) Faculty of Earth Sciences and Mineral Resources, China University of Geosciences, Beijing, 100083
2) Faculty of Resource and Environment, Guizhou University, Guiyang, 550003

Abstract

Diplocraterion Torell 1870, U-shaped with spreiten, was considered to be one of the main ichnofossils of
Skolithos ichnofacies of Seilacher (1964, 1967) and widely found in shore and shallow-sea deposits from
Cambrian to Paleogene as well as non-marine sediments from Mesozoic to Cenozoic in the world. Tt was
regarded as one important indicator of high-energy environment. This is the first report of this genus from
Paleozoic terrestrial strata. The Diplocraterion dushanensis ichnosp. nov. specimens found in black mudstone
and silty mudstone with horizontal bedding from the Lower Devonian Danlin Formation in Dushan, Guizhou,
are composed with spreiten and U-shaped burrow that consists of many nodositial tubes. The nodositial tubes
and spreiten may be formed when the trace-maker, perhaps worm, burrowed upward. The author considers
that the trace-makers dwelling in those burrows of Diplocraterion dushanensis ichnosp. nov. might live in a
floodplain environment with calm water and poor oxygen. '

Ichnogenus Diplocraterion Torell, 1870. Diplocaterion dushanensis ichnosp. nov. (Pl. 1-5~8; Pl. T-1~
7, text figure 2). Material; twenty-three specimens, five field photographs.

Description; U-shaped with spreite. The legs in the U as cords consist of many nodositial tubes that are
commonly oblique to bedding, smooth on its surface, and have concave surfaces on their copulaes. The legs are
mostly parallel to each other and vertical to the bedding. On the bedding plane, it is like a dumbbell. Burrow
fill is structureless, and different in color from host rock. The color near the edges of the burrow and spreites
are llighter than that of the host rock. Dimensions: The traces are 12 to 65 mm long, and the most length of U-
shaped burrows is 65-cm. The diameter of the tubes varies from 0. 3 to 0.5 cm, the distance between tubes is
0.2 cm to 1.2 cm. The length of nodositial tubes varies from 0. 2 to 0.5 cm.

Discussion: Diplocraterion dushanensis ichnosp. nov. differs from other ichnospecies of Diplocraterion in
that the diameter and the distance between tubes is smaller, and that the legs in the U-shaped burrow are like
cords and are composed of many nodositial tubes. Diplocraterion dushanensis ichnosp. nov. may be formed by a
shorter worm that lived in clam water and poor oxygen in non-marine facies.

Occurrence: Banpo in Dushan of Guizhou Province, upper part of the Danlin Formation, Lower Devonian.

Key words: Trace fossil; Diplocraterien; continental deposit; Danlin Formation; Lower Devonian;
Dushan; Guizhou
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