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Abstract : The literature on deep-water contourites is extensive after more than 50 years of research. However, many
unknowns exist in terms of their forming mechanism and sedimentary settings. The article explores the characteristics of
circulation and environment for forming various contourites in the Panjiazui Formation of the Lower Ordovician in the
study area based on field measured section, detailed description and analyses of carbon and oxygen isotope characteris-
tics. Lithologic analyses show that the formation contains 5 kinds of contourite lithofacies; calearenitie , calcilutite , caleilu-
titie, gravel and bioclastic contourities. Vertically, three types of incomplete vertical contourite sequences and some com-
plete contourite sequences are recognized. The incomplete sequences include superimposed single calearenitie contourite
sequence ,interbedding calearenitie contourites and bioclastics contourite sequenceand interbedding calearenitie contou-
rites and caleilutitie contourites sequencece. Systematically sampling and carbon/oxygen isotope analyses of the various
contourites and autochthonous deposits indicate 8'°C values varying between 0. 18%o and 2. 31%0,8'0 values changing

from —10.93%o to —9.54%o,salinity index Z shifting from 122.91 to 127. 14, and temperature (T') ranging between
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16.98 and 24.81 °C. Compared with the autochthonous deposits, the contourites in the formation have higher values of

8"C,Z and T. With the grain size of the rock getting bigger, these values continue to increase , showing that the sedimen-

tary environment of contourites is totally different from that of the autochthonous deposits. The contourites were mainly

formed in relative deep water environment with high salinity ,and higher salinity and temperature were more favorable for

the formation of certain high-energy contourites, such as caleilutitie and bioclastic contourities. The forming periods of

contourite are all characterized by the periodical changes of first increasing and then decreasing palaeo-salinity , palaeo-

temperature , and sea level.

Key words : carbon/oxygen isotope , contourite , Panjiaju Formation, Lower Ordovician,, Mid-Yangize platform
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Fig. 1 Lithofacies palaeogeography map and the section location of the Lower Ordovician in the study area
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Fig. 2  Lithologic section of the lower Panjiaju Formation, Yuanguping area
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Fig. 3 Lithologic section of the middle-upper intervals of the Panjiaju Formation, Jiuxi area
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Fig. 4  Outcrop photographs and interpretations showing the contourite types of

the Panjiazui Formation in the study area
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Fig. 5 Three types of incomplete contourite sequences in the Panjiazui Formation of the study area
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Table 1 Carbon and oxygen isotopes in the carbonates of the Panjiazui Formation in the study area
B WK RERES e LR 8]3;*;"“/ 8]8‘;:)“/ 8‘1”/ iy
J-3-3 GEIR A F RN SR S HB IR 0.68 -11.20 -1.90  26.7784  123.6130
J-6-1 RIS 3 e by i R JE i U 0.03 -9.91 -0.61 18.690 1 122.924 3
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J-6-3 WIS VM s JE i U 0.85 -10.42 -1.12  21.4900  124.349 6
J-7-5 KA IR LV 2 1.13 -10.21 -0.91 20.274 1 125.0277
1L J-7-4 B AR E IR AT 3 1.91 -12.29 -2.99  36.2069  125.589 3
% J-20-2 IR (D S IR SEVE T 3 2.31 -10.88 -1.58  24.4616  127.1106
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Table 2 Carbon and oxygen isotopic statistics of different lithofacies in the Panjiaju Formation of the study area
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Fig. 7 Curves of mean 8" Cypy,Z and T of different lithofacies in the study area



752 G5 KK AR MR

5536 &

4.4.2 +HE

TR SCHRE AT Keith F1 Weber ™ $2
WA R 8" Copp AN 8" Oy (BT 7 £ 1Y
OSFON B, HA R

Z =2.048(8"Cppy +50) +0.498(5"0,,, +50)
(1)

AR SN 52 WA [ 2R 1 A R K i i TR i i 19
M EREEARUENE Z AT TR (R 1) .

WFFE AT R (3R 2518 7)  Qizch DX T A A i 1Y
Z B ARTE R 120. 82 ~ 127. 14, ¥ KT 120, 5iZ X
AU AT & s @5 a1 Z (83475 T 5
TURR, F WA S5 DR T8 ULE R B AR O A s i L AR S v
OFfE SFBRA R R, Z B 1 = , R W]y b B
(7t i A R T RD B SR TR B

4.4.3 FiBAE

AR AR (A5 ), X Hp AR AR LR B R
PR Sy 52 35058 1) 1 1 FH B 52 ), S0 TR 4R e AR 4 v 1
8" Cop TN 8" Oy B PRI [ A7 28 5 4011 & A= A5 Ak, , AT
REAER T 3K B85 A1 1) 8" Cop (EFIT 8 Oy (H 46 /1 1 LI
f B T FE P i BB Keith F1 Weber™ 45 1 4
8" 0 FHLFAFACAY 2 R AT AR " M I, Horp
W5 IX B P 2R A A 8" Oy FHIME A - 10. 5%0, 55
DUZEIEAR AT B 8" Oy FIIME A — 1. 2%0, 5 2 3
N =9.3%0, FRATHFIIME 870 = —9. 3% AR “ 4F4R
S REE B IR Craig! ™ 4R 2 A7 iR
05 /N Wi i =
T =16.9 -4.2(3"0, -3"0,) +
0.13(3"0, - 3"0,)° (2)
80, - 8"0, = 8"00, - 870, +0.22 (3)
P 7 5256 58 v SR BCLA PDB AR iy CaCoO, ()
880 fH (8" Opyo, ) FILL SMOW (Fri 7K ) o ki
(15 8™ 0 fH (8" 040 ) FEFHAZ (2) TR L B, T B2 %t
JITI 8" O 0, HEATALIE . H0 T H A7 B 20 7 K 7K
30 AR EL, HAERFAHE E S BUR K EE K 80
FAIF], BIERL 80y, =0(SMOW #gifl) o Mk, A SCFE T
SR IR P B, X 5 X i S s P 8 0 o O AR
W
T =16.9 = 4.2(8" Oy, gy +0.22) +
0. 13(8" O¢,co, g +0.22)° (4)
XA X B B 2R S KA A AT T R R
B, HFA 5 O A DT RO R VLR 16. 98 ~
24.81 C(F 1), WA A VR S s U AR ) oty
TR (R 2K T) W5 iR B QRS 1

T Y TIOR3 W1 A5 Ba 8 LT K LA
DTS AT [y Y 7= ) s QBB S5 T
PR BE AR, T S Ed s , R T LS i T A 4 T
b8 S B A

4.4.4 FREBEFOK AR EHIE

AR T WRFEIAA TR 2 AT Ut B4 vy 58728
b, FATxH A S BE AT TR 2 Y L — IR e A5 TR e 2
BEEIZERE (A ) 955 1 B 50 2 B 5 3 B B 4 Be Al
555 Beab A BORE, ik R R LR . BFsE R
(K 8) . DT R — KIEHAZIF , B2 5E 55
AT, M2 1,80 CEAN Z (B4 2 3L e 8
Ja SN AR, R AT A J2 e B i e D i
PRI TR T R RS OR A N R AR @58
BSFRE R B R 2 IR RN 870 HEER/NG
FER T A e KR /N AR IE , RIS 05 2 e B
R R K e N N AR XA TR
JE I B )ty PR A AL 5 S PR L S 2 — B

PA_E A IR IR E R bR AT 58 R B, S5 0 S
JZFF T LB PR B AT ) T R DTRR XU TR AL
— LSRRI AFARBFSE ] R B, SRR R Y B A
B J IR S5 R 1% 51y e 55 3] i PR 558 A SR PR 1,
A S Y IR PR AR

g PTG T W PRI B TURR X, H ) U
SR IURA T , IKIRSF AT IRIE A, t T IS
IR AEY R LT 87 C E T s B /K 1% i
IR, A5 GRS B, B 8 AR s, i TR IR
AP, 8" C AR R AR 5 0T 1T 2 B dr KA
B AEME AKRE , B B T8 S5 O, S TR 5
JEdL R, L C LIRS ; 0T IR IR T e, SR
THL SR FE R IR , 81 C (R AR AR UK B R B S5 TR
IRPEAEHS B L T e BB S RE 2T — DR
1 2l ) 55— — 583 ) SRS B 1 — S8 B A S IR
HEFNE B ARUCE T IKIEE TR A BB A TR
(IR RIS IEE RS egilY/RILE 375 < O (=TS
JESATE RS A o 2R XS5 R UL i B AT T J] 30
ARACHIEE I, W22 B/ 1N 9 161 Jo) 300 44 ) 358 — i — 58
(R4, DA IITIE B ph 4 55 TR 7% 307 ¥ 300 28 T i ol
(B — IR SE A 2T, e 87 C Lt 2 R ME A5 Ak
WU o TR AR5 28 S e (8 0 BE FIRLIEE | 2 SR TR TR
il — FhEF P LA LA 25

4.4.5 FEREIN@YK A B EHAE

WFFE XS LA T 38 (oo by ¥F R ) 32 2 UK )¢
SFUE M TR 2, SFIRE AT R 13. 7%
B A B VBRI 2 A B S50 K



%5 W Bt 4. WAL LR nrly BT BB 45 SRR 2R R SR RS R E I TR 753
. et e 1 3°C,, /%o 30, /%o z r/°C
S SRR 0 0510 15 20 25| -14-12-10 -8 122123124125126127 5060708090
T T T T T 1 T T T 1 T T T T T 1 T T 11
Vel K
(st piBY 80
IRIREIRE 5 70
| m mEsER 60
B | K . 30
& | W BESRH 0
E
i BE S 30
“ 20
RIS 1o
R
JEHELRL) 0 cm
. KR SUCPDB/%D SIXOPDB/%O A r/°c
J=30A sy —|1,0 —0],5 ? 0{5 1].0 1.]5 —1(’),6 —1(?‘2 —9|.8 —9.14 1|191|20112111221]2311241]25 6|6 618 ’{0 ’<2 24 7]6
Vemh e
JRHETTAR 7
T RRFFE VS 60
It
& s RS RE IV R 50
* ® 40
Bl RESEE W
i i 30
™ rRSEE 1 |,
wEswEE L@ |
KA
(R HPIRY [0cm
] = = [6c] ] b
s by VR MBS BEb IR L IR YeBEL A8 &g HA%

Fig. 8 Carbon and oxygen isotope curves of the contourite sequences in the Panjiazui Formation of Jiuxi and Yuanguping areas
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Table 3 Carbon and oxygen isotope statistics of different lithofacies in the Panjiaju Formation of the study area
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