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Fig.1 Location of the study area (from Google Earth™)
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Fig.2 Common sedimentary structures in the intertidal deposits of Andong shore zone, Hangzhou bay
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Table 1 Trace-makers and their trace types in the intertidal deposits of Andong shore zone, Hangzhou bay
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U3 WA hIT2EHN WS FE S TE 10 emx 10 em AT 22~37 S il A B AR HEHEE
T U TP TR N T TB]AE 24 AT DL VA B U 22 T B P $ 1IN S S U E S
LY HRIVIVFEGS R, RS, TE 1 mx] m AL 36~ 48 JEIE | Je A5
b BRI HAREN X R X5 22 76 1 mx 1 m Al L 16~22 4 S AL
i BARSIY I TRGE N ARHIX, P FE 2 7E 1 mx T m AT 15~18 4> EXE 3TN 87| $1:157
iz JE N B 1 3B e 4 RN X, 25 G AR B 2 A JE AL
5 BRIV SN TER X e 2 Jiu
K o X, e DA A AR R AT 3K 40~ 50 om, H XA AR ‘A
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3 BT AR 15 T ) 7 v 8 SR i 114 1 8
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Fig.3 Traces made by animal Bullacta exarata in the intertidal deposits of Andong shore zone, Hangzhou bay
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TERZ DU LRI M (5] 4) , 5 4~8 mm,
RHLIE T MEUEREZ ML, AR, L,
AZZY), 1R S KRE R R AR e s LR 3R
T, BEVAPR A 28 P 55 4 TC U (18] da) |, 7055 KL
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VB4R Nereis succinea( ZTLHN) AT Y12 EH
G, B T R IK A B [B) Y BT R RETR Y VD U8
o A DR O B R LB U B

P4 AT 5 A A T T T v By U8 < R ) gt i
a JeFTUUER R Y« C™ B A5 3630 ; b SR B ST 1] TR A R A B S5 I 5 o BRI A2 PR BT 2 T A LRIV S AR A A5 L3 5 . R BROIR A5
KNI s e T BA AR LD 3650
Fig.4 Traces made by animal Cerithidea cingulata in the intertidal deposits of Andong shore zone, Hangzhou bay
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R (B 5d) o VP Nereis succinea ( 2 B4 T 7XHE
RIZAFIE/CH (K 5e) , B 1~2 mm A 47, B E
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R 2 A ML A5, R A 2l B0 T 3 44 [m] ¢
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BN B RULE 1~3 em KEEARSERHEE, 1700
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Fig.5 Traces made by animal Nereis succinea in the intertidal deposits of Andong shore zone, Hangzhou bay
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Wb EHIE NI (K 5e) . 5 B[ S5 RS
TN BYVP AL Nereis succinea( 2 B4 178N AT
VIR ML KL TD 4% Nereis succinea ( 2 B4 ) ZERiAH
H I (B IR e VP AR Nereis succinea ( 2 B40) 7
FERLF A0 /)N, L BT S 38 L VDA Nereis succinea
(ZEBH) 7 By R ER 2 A, T b7 AT DL
AT K R 83t B AE LW SN 1D 48 Nereis succinea
(ZBHW) FERL, FER /NG AP RN G

2.4 HI3E S48 Moerella iridescens ( &4 ) &)

kY

Jﬁ 1)

=

BTG PREE Moerella iridescens ( XS 4N J& B AK
S TNFEN , HAB K2 3 em, 520 2 em, 2K IIE,
PN SR, 2 T L[]0 B FR 6 Ik, v T i Hh 3R
JETET 5~6 cm WAL, LUK iR AT iE A 4, B2
HRERIE N

Ko

a ) [E] A U AR A Hh B AT G e AR B W 7 b TR 2 R IR WL R AT/ 5 e Y 7B TE RO 7 E AR s d AT Sa A I SRAFHE T X
E=ib)SH
Fig.6 Traces made by animal Moerella iridescens in the intertidal deposits of Andong shore zone, Hangzhou bay
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TURY A= 5 (1B 6) , 24 52 /K 3L il & 3 DR
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AR A ATURRYI R, SR 5 5 IRV R A | J2 T S % R
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AR ST, W7 0T B E A B A S GE
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NJFEJZ 32 T A9 3 7T DR OS2 A2 48 Mo-
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descens ( RUFEAN) W 7 CAE IR J2 2 11 (R TFFL— 8 H AL
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(RFEH) 7T, HARZ) 1~2 mm, HYP A Nereis suc-
cinea (Z B ) W 7 —MBCE A, TR 43 78 AR AT FE kL
R SR S A1 11 DR 43

FZEEM TR N T BB Bk b Bt ARy vhal i
BT YETERE Moerella iridescens ( XU5T 2 M ok o AR
(FOERE , M AR ST IS 2 20 AT WL 7O

PG B A8 AL BE i, WG S22 ME Moerella iri-
descens ( RS 40 By 15 7 35 22 R A 1 0, st 3
e, (B3 S BE AR, IS o A i 0O, rh—Ii X
YR R D BT TR v = B ey v ) DU AR G A
b H A TSR B EE X W W AR X
2.5 114% Solen strictus ( MR ) i 7Y 13 378

P1U%E Solen strictus ( W52 J@& BAR S ¥y 1] W52
M, 52K 6 em, — ST R FEE I 4~5 5, S IRHT
Ja Wi I AR KRB B TR Solen strictus ( B 5%
GH) BRI ] T X R T B v e DA
IR 753 78 BT AR 30 B AR o AR
Jerh, — BB fa s S0R B IREE, 25 | #13H H K
AIKAE TR R B AR A AP, R 2R
T ANIEE K P, AT 0% Solen strictus ( W2 40) — Mk 247
a1 21 e Sl o i B I S5 A e T R T A A
A,

1% Solen strictus ( X 5T 44) FIF 1 35 378 £, 45 & 1+
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) SRV SRR R I BT AR Y
T, 50 R B ER R FE R GE AL KA 7GE (K 7a) .
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Yrb ER R SIE R, 7 GE BB DT T 5 A P DT P
PR—2, — T2 1.5 em  JEZ) 1.0 em, 52K GEK JE
KFFMKE, K EZ 6~8 em, EHFAIZKEE 7T
T8 A HIKAE G AT DURR ) S )2 2% T 45 2 i T B
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oS R, HOKAE T GE NV I 45 B K A
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B R 48k 2 TR I B A K i Fe AR A
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AT — M 52 O B /X E X H AR 2 2 mm A2
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7d) o TEE /KRB = IR BT R S0 T, B AT
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KM TR K24 3 ~4 em, SE 24 MK 1.5 %5, 4
JEEH SR A 1.5 5 A, AR TR UL
T S e AN 1R 5 7RISR e V0, &
HAPUBT, HAER M, e m ) AR ARG AL i IX
RV T A0 22 D, 38 B RS TR T AR
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T H LR 7” IR R B, — T
TR E L) 15~40 em, 2 ] BIETE HAEDIR, 5 IKRIZ
Tl EEBE N EL 7~8 em, HCT I, HIKEFR
RS, W AERJZRIEA I, X HAR— N 3
~4 cm , A I BRI A IE RO S B, RS H S —
MY I X E EGE R X H BEARR R, X
M5 IEERTE B RS SOE AT, 78 R 582
RS, T UORRY) & K3 R 1Y 22 S 808 T
KA e R R R R R I TR A
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Fig.7 Traces made by animal Solen stricius in the intertidal deposits of Andong shore zone, Hangzhou bay

ANTF] (P&l 8a~e) , 7E fmi i DX 1% 7K SR AR A e Il LR
A ] LR 2 o E R B e, X AL T e 8k ) T
B, Yok [ ] BY k5] AR (5] 8e) , AMEZ) 4~5 em,
L UUBIIR R 0.5~ 2.5 cm, 76 1% J& A A
SYIZIeFHE I B R TUR (81 8b) .

R S R 28 A TUR A I B YR, Y kL o
FRTESCE, i T 32 WK wh i R A I 38 I
A IR UL T 5 A A R G R U VD BR A A
JCH B (18 8a,¢) .

TWIREE Ilyplax ningpoensis (1 J& H ) 18 £ 43
ATE S X DX A PN, 2 ORI RLIE % 7K
FRAYsEE , HB I RAS (), e i DX 7K AR B B 3L
TRY b7 W YR & Ilyplax ningpoensis (+ & H) ¥ 7CH
AFR FE AT 35 60 ~ 80 em (K] 8d), T° I Je & Ilyplax
ningpoensis (& H ) BRI Z | £ A 57 L5
i, SR s R R A

2.7 38K Periophthalmua cantonensis ( 385 & Fl)

YR Periophthalmua cantonensis §${,%ﬁﬂ) W,
M BkBk ., Jm A R S R A HA R ) e
WHE] T ORI IR 2 N B 2 AR 0 | B n] 7K rh il vk e
AITEDURR D €A T FNBK R, A AR T e 3 TR 5 v
DX A Bk B £ 28 R A, 1 mx 1 m AU SR B &2 ] 3k
48 %, rhigl DX 0 22 g3 A AR A A AR DX O A
B,

Bk Bk £ 32 9 35 900 60 45 s AR v ORI R 2 1z 3l
Bk o 7E F KR m DRLEE /N B A P BT AR ) Hh 1]
TR R Z YR, B B R U B
5 CHE R S A A 2, > R 3 R S
B AR JZ N B CIE 7R 5T A B s i Sk A
i, A B A T Ve, lyplax ningpoensis (12 H)
HOWE EAT R AT, i T UURBR B A, s o — JeodE L



5 4 1]

TG ARAE TN I AR T 5 W 18]l B TORU) v (9 A Wy 38 R i 723

P8 AT 5 A A T P v O 08 8 i ) s
a. TP PREERF /I b B EARVEBE AR, Y il BEAT TR s o B R B DR 85 B T, % ) Rl 4ot el 8 7 A g L i
FIE A RPER ; . 8 DX T e B e B IR Y BT EIILAE s e LI FRT TR A0 R E R R B 1 7 C 1T il Jed LG TUR
Fig.8 Traces made by animal llyoplax ningpoensis in the intertidal deposits of Andong shore zone, Hangzhou bay

WEETIIRAT

AR Bk Bkt A DUR) 2 I AN AT BEER
HEAT BB B i 75 DU IR JZ K i BT AT i
(F9) ., Bkt fery iy Holk s S 4% By ik | R A 4 42
Sl T5 18], B RS o B AR T R R, BT
FRE TR JZ R, J5 MR = R it Bkt e
A7 308 [ A R S HECA T i i B A T A 2= 2 1 ™
A BRI , R A1 B 5 R R RS R B TR T 9 S
PP B8 1 e R, MR i 68 s IR 4 SICER T77 17 T 1] b
Sz Bl 1], 678 PO A AR 3 A /N R SICER
FIR S Hoaz sl i DN H R 6 7 A 13 80 7 2 14 Fe 6 e
JR(E9b) . BBk iz 3 id 72 5 A 2B P IR &
I, U A e 8 R 8 14 TR, T o T Y 4 R (]
9a) . BRBkIR TSI IR A G, KIE 5~
60 cm AFE IR IE LS SPIE RN 5%, R E
JR—BETESE 2 ~5 mm, REERIR IR, KE 2~5

mm, e 1 ~3 mm, XJFRGAE T N, 6 ) IR R
OB KB 0.5~1.5 cm, $EfE 2~5 mm, X FR5 40 Tk
M, ST & 7K SR AR L RE /N, R 38 1 T
Ho g fig He g v T ULRA W A 03, M TR B KR
BRI IR AN T T, 6 68 IR AN SR S0,
2.8 53 Sea anemone ( WHAH R ) i 15 15

1§25 Sea anemone (W ILZN) J& I R s 113
Hu R FLGE A AT E | pR ACRE LR B s R i T2 B, B
R A& 10 em 24, HAE 1 em A4, TS
Al T i F-ZEFF AR G AL, 1R ME— SR SME
HFLIE, 5 A SRR SN B 5 AT SR
JULZHH B 8 W 46 R i s R R 1 A8 Ak 5 RS Bl ) FE AR
Yt myis g, AEaK A HU RS A RS = 2R
AT, A F1 ) LA 22 1) SRR HE 5] ) flh 7 5 B /1N 1
YR, JOKES, BRSSPl R

JEZR I BIA 25 Sea anemone (I HUAH ) i ¢



724 ot M

% H35%

PO LM T2 g A 15 1 0 TRl v 0 £ 3 14 2 3
a. SR AAEHE , ) TCHEIR ; b. SR FEUICIE , v 1) A5 IR, M 658 TR Hh v L s ) TS 8 2

Fig.9 Traces made by mudskipper ( Periophthalmua cantonensis) in the intertidal deposits of Andong shore zone, Hangzhou bay
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Traces made by Sea anemone in the intertidal deposits of Andong shore zone, Hangzhou bay
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Rhizoliths and bird tracks in the middle-upper intertidal deposits of Andong shore zone, Hangzhou bay
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Fig.12  Distribution model of ichnoassemblages in modern deposits of Andong shore zone, Hangzhou bay

A. Ichnoassemblage in the upper of the intertidal flat, B.Ichnoassemblage in the middle of the intertidal flat, C. Ichnoassemblage in the lowwer of the

intertidal flat
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Characteristic of Biogenic Traces in the Modern Sediments of Intertidal Flat
in Andong Area, Hangzhou Bay
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Abstract ; Various trace-makers have been found in the soft ground of intertidal zone in Andong area, Hangzhou Bay.
The trace-makers discovered in the study area include Bullacta exarata ( Philippi) , Cerithidea cingulata ( Gmelin)
Periophthalmus cantonensis( Osbeck) , Ilyoplax ningpoensis, Nereis succinea, Solen strictus, Moerella iridescens, Sea a-
nemone , as well as birds and plants. They can be classed as 8 genus, belonging to 5 categories including mollusca,
arthropod, annelida, chordate, and Coelenterate. The traces made by these animals include repichnia ( crawling,
creeping, trails, trcaceways), domichnia, fodinichnia, augerisignia, cubichnia, digestisignia, fugichnia, avipedia
and root traces. Based on the analysis of these traces, it is showed that their main types, spatial distribution, abun-
dance and diversity and makers are different in various subenvironments of the intertidal zone. 1) The types and the
distribution characteristics of trace-makers and their traces are obviously different in various subenvironments of the in-
tertidal zone in the study area. In the upper tidal zone , the sediments mainly are sandy mud containing abundant or-
ganic material, the traces discovered in the area include trails, cubichnia and augerisignia made by Cerithidea cingu-
lata (Gmelin) , trails and cubichnia made by Bullacta exaratas ( Philippi) , fodinichnia, domichnia and trackways
made by Ilyoplax ningpoensis, trails, fodinichnia, domichnia and digestisignia made by Nereis succinea ,trails and do-
michnia made by Periophthalmus cantonensis( Osbeck) ,as well as avipidia made by birds and root traces. Among these
traces, the trails and fodinichnia made by Cerithidea cingulata and Nereis succinea are the most abundant on the
bedding plane. However, in the substrate, the most abundant traces are dwelling burrows made by Nereis succinea,

and their distribution is also quite extensive, showing intensive disturbed structures. Meanwhile, the root traces (up to
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50 ~60 cm in depth) and dwelling burrows made by Ilyoplax ningpoensis concentrate locally. These traces always coex-
ist with parrallel ripple marks and interference ripple marks. In the middle tidal zone, the sediments are made up of
gray silt or silt mixed with sand, with high water content and sparser vegetation. The higher abundance traces in the
flat zone mainly consist the dwelling burrows made by Moerella iridescens and dwelling burrows and fodinichnia made
by Solen sirictus, containing a small amount trails made by Bullacta exarata ( Philippt) as well as root traces and
birds’ traces. Along both sides of the tidal channels, the sediment is finer, trails made by Cerithidea cingulatas,
domichnia and traceways made by Ilyoplax ningpoensis, and repichnia made by Periophthalmus cantonensis are com-
monly discovered. On the bedding plane of the middle tidal zone, linguoid ripple marks are very common, and biogen-
ic traces always coexist with linguoid ripple marks. In the lower tidal zone, the sediments are made up of gray silt or
silty sand, with high water content, most of them are soup ground and no vegetation in the area, the traces mainly are
domichnia made by Moerella iridescens and Solen sirictus, along with a few dwelling burrows made by sea anemone’ s.
2)The clearness of the traces was influenced by the grain size and the water content in the substrate sediments. 3) Be-
cause of the scouring of the tidal current and the wave, the epichnial on the bedding plane may be destroyed easily,
the preservation rate of traces is extremely low, however, the domichnia made by the endogeny animals in the soft
ground can be preserved easily. This study provides not only a lot of new information of modern biogenic traces in or-
der to the sedimentary environment research in the intertidal area of Hanzhou Bay, but also use for reference to pal-
eoichnology study in ancient similar intertidal flats.

Key words: Hangzhou Bay; intertidal flat; sedimentary environment; modern biogenic traces



