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Fig. 1 Schematic diagram showing vertical sequences of turbidites, tempestites and inundites
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Fig. 2 Vertical sequences of turbidity current deposits and common trace fossils
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Fig. 3 Zoning of the idealized deep-sea turbidite fan and its trace fossil assemblages

1=Sholithos; 2= Arenicdiles; 3= Thalassincides; A= Ophiomorghay 5= Diplooraterion; 6= Grauularia; 7= Rlazpcorallium;
Zouphyoosy  9=Chondriles; 10=Fucusopsis; 11==S8cdivia; 12=Clckeria; 13=Lwenzniny 14=51 iay  15= Paleodict, yony
16==Spirorkaphey 17 = Ilebninthonda;  18=="Plouolitesy  19= Helminthopsis; 20=Squimodictyon;  21=Urohelminthoids ;
22 =Cosmorhaphe; 23= Nereites, 24= Neonereites; 25=Taphrhelminthopsis, 26= Puleomemtrn
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(Agrichmia) g FLAFUE , 3F-& 4 53 B AE 32 (Domichnia) ,

ERHERBARZLE T MRTEPRTE,. B35 100 KR8 297 F, HPHEWRL
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Helminthoida , Helminthopsis 1 Paleomeandron % 3 (2) 1£ 72 75 #1 JE i (freely winding forms) , 11 Scolici-
a, Taphrhelminthopsis , subphyllockorda J% Gordia ¥ 3 (3) fh X JE #1 ¥} % (Winding-branching and net-
work forms) , §ll Urchelminthoida , Megagrapton , Protopaleodictyon , Paleodictyon Squamodictyon 5 (1) IR il =X 4%
BEJE (spirals) , 41 Spirorhaphe F1 Spirophycus %5 (5) B §1IR /Fr B JE i (rosetted forms) , Hll Glocke-
ria , Lorenzinia , Sublorenzinia H1 Bassaenia % ; (6) B 4R JE #1F (spreiten) , £l Zoophycos , phycosiphon , Rhizo-
corallium F1 Diplocraterion 2§, (7) X ¥ i (branching forms) , #l Chondrites , Thalassinoides , Granularia
F1 Lophoctenium % (R 3),

SFEARESBERH B TE, JE Ksiazkiewicz(1970) #] Roniewicz and Pienkowski(1977)
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I LB Y R B, 32 4 T JL SR BB e /KA GUAR Y AT 22 70 4 (6] I BE 7 3h 1 R , o
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Main localities and geological time of common trace fossils () in turbidites
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S 3363555:’!:3:5:05?%0: (1982,1983,1986,1988) SRS
Z Sas w

PR B RE AR T A BOML R I TR AL SRR AL A DA S A 338 (Domichnia) F138E £r
ST (Fodinichnia) 3 45 1 , 3,35 & L7, 41 Skolithos ; “U” I Kl , 101 Arenicolites; X5 B , 4 Thalassi-
noides , Ophiomorpha , Granularia F1 Chondrites s BE R MR FERY , U Rhizocorallium F1 Zoophycos B Diplocrate-
rion Y\ P , #07 Sabudaria F Fucusopsis, LAty P> Bt 4F B %5 M J 89 Helminthopsis ] Scolicia % ,
T B B = BB I R B [ R B3 30 (Ksiazkiewicz, 1970) , p i BJ 0L » b 40 X DA “ ¥R 7K BU 7 s 86
B R E, SRAOBEKES T, W EIE K Thalassinoides— Riizocorallium—Scolicia JE LA H &
(|3—1),

o YRR AL R E Bk B B R b4 ROK B S GURBRK B WG, BF RABR B “¥8 K
B GRETUR D LA FK R 5 T R S R0, 30 B A3 , L S 0 BER SN TR R0
SHEERE , V] BR 24 Zoophycos— Glockeria— Paleodictyon 75 &, L3243 F 45 Zoophycos , Phycosiphon , Glocke-
ria, Lorenznia, Sublorenzinia, Bassaemia, Asterichnus, Gyrophyllites, Paleodictyon, Scolicia, Spirophycus,
Spirorhaphe , Holminthoida , Helininthopsis , Fucusopsts F1 ZE AR 4> F Chondrites X Planolites % (Fg 3— 1),

SRR EIE R SR E TR EUTUE N EN D /T AR UUR ST A LUK A
Hl F0 RIR Y Nereites—Cosmorhaphe— Paleodictyon Y& 35 4 & A FFAE , B Z R/K AL 53 F » BEAR SR e 72

B3 D, LIRHBIEHEE, ARESD T Nereites, Neonereiles , Cosmorhaphe , Helminthoids,  *

Helminthopsts , Paleomeandron , Taphrhelminthopsis , Urokelminthoida , Helicolithus , Paleodicthon , Squamodicthon ,
Megagrapton , Subphyllochorda » spirophycus , Spirorhaphe , Chondrites Jt. Granularia % ([ 3— 1L ),

FF = A NAT & AU B E SN R R M TR IR & 25 RE E D, §8 Maler-
Harth (1982) X} 76 B 7F bL R 4= 37 L1 B (3 32 11 3 /2 (Maastrichtian age) PR TR TR, B
TEIX A~ iy MR 3R = N A A B R IR A A = A N AT B I M UT AR, R F R R K &
Wita,mMEthEREWEYLIHE. HPRELZFHOREAEE Phycosiphon , Chondrites
Scolocia F1 Asterosoma Z, i =M AR KHEE AR HE RS F, NEERLUTRETZT
(Chamderlain, 1978) ,

KRl LBk MG R o i U R P A R B TR , R AR (1985) I T H AT 5L R 7Y
PP ROk T WA s R OTR R, R BUE 4 ERHRE R, ERATERMNE Protopaleod-
iction , Paleodictyon , Sabularia , Tuberculichnus , Chondrites , Granularia 1 Paracanthorhape & HEBNE,X—
IO B 7K 09 2L A5 A R IR M M BUE R RGE BEVE T KL SR I B A E R R Y,
MR TR KR 8 T bRt AR R IE A A A& 4 7oAl B i SRR R B oK
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Fig. 4 Vertical sequences of storm deposits and common trace fossils

AB— RBHRZEags), AU TRBEME LA —FIR B HE TR, 3 BoR ERF
Fib. HEREALRUFNENTDE BE—P MNP E TRE (grainstone) | JE I TR
& (packstone) R W) BE B AIBR B IK A % .

REBHVE—RBEEIRBRAGEI IIEAORFEFEERITROLERART &R
%,1987), BT iRfER, B EE A BURTE JE BURFAE £ 09 IR 8L (gutter casts) \ B A T HIR KX H
Bl — 7o S My 5 (Aigner, 1982, Seilacher, 1982) ,

B Bt— 4 ¥ 2 Bt (laminated beds) , R H TRBZH AR Z L, A ER VAV SMNBD
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Zr U8 S O o5 R0 Ok IR U8 a8 Ol B JE K AR SUH B AT 0 L R 32 48 B B (Hummocky
cross-stratification) FN ZHE XX EE . CEEEMKTERER B4R 5k LSR5, 1988
FIHGE, MARBREDTEREERRERZE WZEE TR L, & 8RR Bk K /N
48, SUPR IR E AT L I 19 Lk 1% # 75 (escaping structures) FiI 3L B A M) 7% ShHR I .

AREREF, ERALE R AR SR EE SR - R EREZE TR ESARR
KR E VKA ERANBRIEEMEXERARESER B SEREERERAGT
EASE R ES

HAFENR AV HERARIEF.BERYUTHKARD ZH TR, 7 L — B EH M
Yy B UL i, 40 s B IR 9 4 JHE (spill-over oscillation ripple) |  J& I (Kinneya ) ¥ % 1 Ff B it
36 78 (Aristophycus) & (1% I{l, Seilacher, 1982; R 5% ,1988),

C Bt— B E B 2t J8 44 B (mudstone beds) , X E K4\ TR IK (7 08 24 5 R [ 0B 5/
mKEMAERRIKE, &6/ FEMSFEAFREL A SR 2B £ 48 3h s L4
BHEAMAE ., EHEMAE CBRANZEHNKMERSLTHEFGTHRBRZIB.

() REBRENERSSHEHIE

FHTE S R TR AR LA M55 S B, B S B, B A HERMFBAE Kkl
(Seilacher, 1982 ; Pemberton and Frey, 1983 1984 ; Fursich, 1982; Bloos, 1982 ; Aigner, 1982 ; Jef-
fery and Aigner,1982; R Y% ,1982; R BT MHIRE, 1987, Hub, R KM HE L, B h
RHERGEET.,. MOHE LR EEH Asteriacites , Chondrites , Cochlickmus , Cruzana , Curvolithus ,
Cylindrichnus , Diplocrateria, Gyrochorte, Kecha, Macaronichnus, Muenstria, Monocraterion, Ophwmorpha,
Palgeophycus , Pelecypodichnus,? Phoecbichnus, Planolites, Rhizocorallium ( Glossifungites ) , Russelia, Scolicia,
Skolithos , Teichicknus Thalassinoides , Zoophycos B R % (H 5), X G Y& F Gruziana ik
AIFD Skolithos SR MEAR A AWM 5> F, LABTE /& 2, M — AR X ER R TR PR R %
FR b - 30 152 B 7 (Cruzana ichnocoenoses) , ¢ JREE B 7 Y 42 25 28 B LA yE £ 7 (Fodinich-
nia) | 847 i (Repichnia ) F1 #& /> it {4 J& 4338 (Domichnia) H4F4E . X450 B IR R GTA, Cruziana J&
BHFHSFEERTFREDERAO . KPEZENDREEREEE L, T Skoliths JE2 48+
W43 F RHR 775 XL B 70 B2 Y (Seilacher , 1982 ; Pemberton and Frey,1983,1984) ; 3T 5 B 2h 54 KL
BB REFEFRFINF— LM FHNRERTREAKETRTEH, 1982; R E.H
M, 1987),

(=) RENVEDEHFECBNRRD S HIFE

BEREHHEFABOMEERFLZEEMEX R A RIERERREE PR BUIRRE
AT L A HBTER, U R RSN E E % (1985—1987) X R H 1 P9 b X 6 7 3¢ tHE kR
th PR R TTRAR AL G B, R MR BRI R BT BUF S R IR (G AR X
AN HE RSy 57 HE SRR I B 32 R KOHE B M o A RS R IR0  PE FOR K TR 4 GTER R B
TR b A& (H 6)

K A, 5 KT Zoophycos— Planolites TR AL AA G A MR RNFRET Z FRMIEH
MBI, MBIEIES. TEHFIMN 4 BN CBRAR . ARERRE, AMESiREE
1) 8% 4 491 3% 2h (strong bioturbation) B , B 2 R BE4S Hy 49 AE M 3R Sh# 1 » 3 BESE R 9 R EUAL I
Zoophycos FI Planolites R AL ALY K F .

WA B, 52 (K /N Zoophycos— Rhizocorallium JE L AL A A&, KB IEH RURET
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B 5 KR ZHAFUUR L B 9% 7% B 18] (3% Ekdale, Bromley ] Pemberton, 1984 , {¥ 5 &F 4> 5 30)
Fig. 5 Schematic representation of the ichnocornoses in storm deposits
(partly modified from Ekdale, Bromley and Pemberton,1984)
1= Sholithos; 2= Cifindrichuwusy 3= Monocrateriony 4= Ophiomorpha; 5= Rosseliz; 6= Diplooraterion
7=Tewchichnusy; 8= Planolites; 9= Palaeophyeusy 10=Muensteria; 11=Cochliclns; 12=Cruziaa,
13=(iymbchorte;  14= Rhizpcoralliem;  15==Zoophyos; 16 =Curvolithus, 17="Thalpssinoides;  18=Chondrites;
19=Sodliciz;  20=="Pelecypodichnus; 21 = Adterincites; 22 ==Fugichnia

— AR IR AT ] T PR SR R A KR VIR, LR TR RS ALB.C ZBAR, BT
TR SRR FOR B A BRSP4 IR B R A T 4, & 5 o fit /NBY Zooplyeos
Planoliles , Chondrites Hl Rhizocorallium R E 10 G , 18 WA k17 .
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Fig. 6 Sketch showing storm deposit types and lateral distribution of the trace [ossil assemblages
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R ) B KR IR. RESIER . HFEFIM AB.CRAR, B ERFENE
FRMERZSEEE (R, 198U EREE. RAENSERAARET. AP —K
BREMEYIEN, & Rhizocorallium,, Diplocraterion., Planolites ¢ /b Bt /N B Zoophycos . Kechia X,
Muensteria SEIREIBALA o

KA D, FEHE Skolithos FUFIMA A, RFIEH KA IR ZEE M s LA L3R BEH 9 KB UL
M. REABTERBEFIN ARG AN TDARMSFTRB RO C BLGE B RAE WK
REOAM ., SER ARSI ERERET S F DR EMFELEH R Skolithos B (F
B R 7O HL I 44 45 9L 38 5 A B3 XRIE Y Thalassinoides 453538 406 , 1 12 T 20V 47
BRHAHETRRBERRARRE . XS B EABENEREMEREx,

HBRE R, ERRBUHRANE RS FRHE, SARE LT R AR ER I xRELTE
KR VTR Y “ 2 i KU M A A R (R AL, 1986) M LI FHIR =S IS B RS S K 2
TR D TR A IE (EH 3L, 1986) O L — e Ml Z &b

W EKEH R SR EFEE

O BOKEHEEEATEVERET S LR MR AR, A& ILERE
B H % e AL BT S B TRTZK 08 BRI o el S 2R B K B P A M DT BUE AT, L RT A L
BERURE T R 2228 3 R, P P T B LB RR = BLBR UL AR, E ) O o TR 8 = A R IR R U TR
B2 1 - IR T f (stream floodplain deposits) &%, it i 23 #h T FH (flood basin deposits) , 3 FiX
SR K S A LR EA T ERIFZTRE R Y B BRI 7 @ TR
(40 Bluck, 1964 ; Allen, 1965 ; Mckee, Crosby and Berryhill, 1967 48), {H2&,F KR U K
5 2 AR R 04 T G R 2 Y BF 5%, IUEE Seilacher (1967) B 3L Scoyenia SR AR ] tH 2
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Fig. 7 Vertical sequences of flood deposits and common trace fossils
G, BHMTEBLR, B Scoyenia, Ancorichus , Muensteria , Planolites , Chondriles , Opkiomor pha ,
Skolithos , Steinichnus , Cochlicknus , Rusophycos , Cruziana , Masrichnus , Termitichnus , Edaphichnium , Scaphichni-

um , Ichnogyrus , Macanopsis , Diplicknites % , lL M B H KB R ETI € 2 BER M @
8),

He CHEKFHNAREMAXTRABEPHRETHERER
Fig. 8 Sketch showing the distribution of the ichnocoenoses in the flood deposits and associated fluvial deposits
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15 =Ancorichnus; 16 =Scoyeniay 17=~Cochlichuus; 18=Curved Burrows; 19=Crudana; 20=Rbhizoliths
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Turbidity Current,Storm and Flood Event Deposits
and Their Concomitant Ichnocoenoses

Hu Bin

(Jiaozuo Mining College)
Abstract

Three ichnocoenoses have been distinguished in turbidity current, storm and flood event
depbsits. ‘

(1) Nereites ichnocoenose in turbidity current deposits (turbidites) contains as many as 100 gen-
era and 297 species of trace fossils among which the common ichnogenera‘ are ; Nereites , Neonereiles ,
Scolicia , Helminthopsis , Cosmorhaphe , Paleomeandron , Urohelminthoida , Paleodictyon , Megagrapton , Zoophycos
Gwckerm,lormmm,CWrues,Gv'amm and Thalassinoules and so on. Laterally,they may be subdi-
vided into' three different assemblages,including: 1) the Thalassinoides— Rhizocorallium— Scolicta assem-
blage in the inner fan zone;2) the Zoophycos——Glbckemh—PaJeodidyon assemblage in the middle fan
zone, and 3) Nereites—Cosmorhaphe— Paleodictyon assemblage in the outer fan zone.

(2) Cruzana ichnocoenose in storm deposits (tempestites) consists mainly of Cruziara , Zoophycos ,
Rhizocoralliem , Keckia , Muensteria , Teickichnus , Rosselia , Chondrites , Planolites , Paleophycus , Scolicia , Aster-
iacites , Cocklichnus , Thalassinoides , Ophiomor pha and Fugichnia. Laterally, they tend to be controlled by
water depths, and may be subdivided, from the depth to the shallow, into: 1) the large-scale
Zoophycos— Planolites assemblage generally near or below storm wave base; 2) the small-scale Zoophy-
cos— Rhizocorellizm Prevailingly above storm wave base; 3) the Rhizocorullium— Diplocraterion assem-
blage usually below fair-weather wave base, and 1) Skolithos-type burrows scattered near or above
fair-weather wave base. ] .

(3) Scoyenia ichnocoenose in flood event depaosits (inundites) or flood plain deposits comprises the
animal trace fossils such as Scoyenia, Ancorichnus, Steinickaus , Muensteria Edaphichnium , Scaphicknium ,
Planglites , Skolithos , Cochlichnus , Ophiomorpha , Rusophycus and Rhizoliths, including root. mats which are
developed in areas along the shore zone of perennial lakes or streams,horizontal roots which occur
dominantly in the nearshore zdne or areas where the phreatic water is shallow,and vertical and diag-
onél roots which generally indicate the terrestrial environments with ephemeral surficial water

sources.



1989 4F 35 6 J{§ R RERRfXEE L 39

R FHAR X LA~ HETREEH R RGEFER FA S UG RBNE
BrAfaiiym EBERFRFE L, ER ST m TEEREERERKAE RN
mE. WREKRBMB AR IRFLFTE. KA TEE.

RS SETEARORENT.

AL 2 B S LB B M T B T B O S0 6 VT AR R B B R VT T B S5 0B

L7 R T AR F R .
¥ Uk AR IR T TR L FH R A BT
AL R R _E I A B B T ER S I TR

FESETR

L.F. 78], W.F. R§R, 1980, u BB 2 MR 5 A s, A s Tk i jdt

Sloss,L. L. ,1988. Forty years of sequence stratigraphy. Geol. Soc. Am. Bull. ,Vol. 100,No. 11,pp. 1661—1665.

Vail, P. R. et al, 1977. Seismic stratigraphy and global changes of level. In,C. E. Payton (Editor),Seismic stratigraphy—Ap-
plication to hydrocatbon exploration. AAPG M 26,pp. 49—212.

Van Wagoner,J. E. et al, 1988. An overview of The fundamentals of sequence stretigraphy and key definitions. In,C. K. Wil
gus et al (Editors) ,Sea-level changes,; An intigrated qpproa‘ch.

PEPPPSFIPPPIEPIPIBEIEEIPIPIEIIEIPIEIEIPIPIPEPIIIIIIIPIIPIEPIIPPIRISIPEIIBISISIINIPPISERIIIIIIIIID

CEH 22 R
TESHIR

R, B E - DR R UB A RUE A B I B R L UL D 3 6258 3 4, p. 2331,

R, 1986 B FEAT MR T MR

R 8. TR KRR, 1986, FRRREENMILANERR ARSI T M TR K BALS
P Bq. P. 351—361,

R G ¥ DR EXLL TR MR, 1987, BV 5 R M X R 70 SR TR R £1 0 e 6 SO B, DU R SR T AR O 4 B,
P.1—17,

BAM.REE . RE 1, 1982, WP H (RN —~F IR kT — 7O F i T A HOLELT, B EFEH, 3 56
E% 4.p.302—313,

AW R R R 28,1983, WU HFT B K St — & 8 1 B A bl (RS, 58 2 (R 19 D,
P. 93—103,

BAN, 1986, REMRHEEAHAORECAARXGTESNERE FESTEYFLBI = T UEFSRIE.E
BOPLFHAR DAL, P. 143—166,

X, 1988, HHRE. £Hﬂﬁ_éﬁﬁ_ﬁﬂﬁﬂlﬁm@ﬂkﬁ PR 6 W 1 41.P.1—11,

TR TFH B 15,1986, AL H R MBEREE M B TUEUR T RHUFHUR, FTBLEN 4 5658 2 1.P. 118,

FHHE. B UL MORIE . Ik B TR A, 1987 IR IL AL E RS A P A SRERE, DUBUR U 5 4255 2 H1. P,
74—79, .
Crimes, T. P. , Goldring, R. , Homewood, P., Stuijvenberg, J. V. and Winkler, W., 1981, Trace Fossil Assemblages of
Deep-sea Fan Deposits, Gumigel and Schlieren Flysch (Cretaceous—Eocene), Switzerland. Echegae Geol. Helv. , Vol. 74/3, pp.

953—995.
Ekdale, A. A., Bromley, R. G. and Pemberton, S. G., 1984. Ichnology: The Use of Trace Fossils in Sedimentology and

Stratigraphy. SEPM, Tulsa, Oklahoma.
Ksiazkiewicz, M. , 1970. Observations on the Ichnofauna of the Polish Carpathians,In, Crimes,T. P. and Harper, J. C. , Eds.

Trace Faossils I, Seel House Press, Liverpool, pp. 283—322.
Seilacher, A., 1967. Bathymetry of Trace Fossils. Marine Geology,5, pp. 413—428.



