AR K ¢
ACTA SEDIMENTOLOGICA SINICA

Vol.36  No. 6
Dec.2018

$F36HE Fol
2018 4F 12 H

X EH S :1000-0550(2018) 06-1059-16

Nt RIE R ZEFFEREMEFTLE

I, Km MR KE

1. b B A2 (bt ) sk Bl 5 U= B, b st 100083
2. E TR (b)) BB AR, dLET 100083

DOI; 10.14027/j.issn.1000-0550.2018.091

@ OE A 202 70 ALK, B 2 H )2 R 2> FE 0 B I AN A RN vk LT BER T, — R AR 0 S BT IR
B, ARZ R A7 SCE PR BT R T )2 2/ B 50 U, i 2 2 R T 25 NS 1) 45 22T L 222 WO 22 RUBE B8 5 1) K
J& AHECR —RBF TN QAL R A, PR, S0 1m0 B 2 2 ) i JRe D R, i B0 A [ R A AR i P A 7 0 b 2 B 2
()P IR | o) 1R 1 A B M 2= 2 R — A B A T RS ARAT e S DR 28 A5 P 10 A B8, R 0 M IR 17 B 239 SR 110
AGERAE SR BEmIVE ARSI T R BAE R R R R A S TR A W B A A AL S AR AT AN
e 8 — B 1] A2 Al b (EUE VDA S 18] 025 i) o ) 23 A A P A R, e B SRS 3 A58 P (L L8 B ) B e P O AR A
MR & EOB RO M 4 22 = e, 392 () B WA G 2 T ARG A oAy I fi] b AR S 1) BUOR AR AR M2 2N B U 28 ARk
23 (RIS, gt s TN TR] J e s AN B 45 B T S0 (SU — A R MR A, i 8 S i s 1L 5 B8O 3 J2 56 AR A 5 ) L A P, (L
I EAL T S I TR A, 5 SO b 22 0 S 8 R ) Gl 2 5 22 [T — T i 2 o 22 T S P PO A (LB 5 D 20 0K = ) A4
Al ST, UESE S PURUR PR RSO (RFIRD) 174 . A8 S 2R Y LR 0 5% b e BRI SR AT P IR 25 5 28 #h s )2

TSR 2 A PRI T M2 22 B 20 32 R I [l i ) 380, o (ol HLAH Al

KR RO HRE N DOBUR Y ZF s N 2SRy

FE—EEEN T, ,1990 A AR DI Bl b B2 , E-mail : wanglong1127@ 163.com

hESSEES P339 CHEIRERG A

0 5%

17 22 PF 2243 N, Steno 2 H B9 HLJZ = & HEAI
18 20 f = TR Smith $2 H AW J2 PR BEE T
A FVE Y 27 B S B R 58 051 JFEE T
TR Y R R G, A5 5 — sk R R AE 1799 4F it
A3 JLP Smith [ B}, 5 [ b B 24 5K Cuvier 55
Brongniart {3 2 3| b JZ 1 5% B T0 R 1] W7 A2 33k 1)
FNAFAE ), 32E— 25 HE W b sk 26 5 18 A2 45 b o i Hoke
R IME A R FUARAR R EL 2= HoA 2k i B R ER
FE 54 KBRAAHE R X Fp < AE R 10
S Lyell ® [« Y7838 Fir B, bk Sy ek H
A 52 A R AR RS BT K R4 26 b 5T
YEFIR 2218 Bl T L, s BRAE S AR 2519
FARE" T FEME R — N B R ARl B
SRR T TR KR A7 JFREE Tz HIAE
PR T AN A AR 5 B A A ok Rl 43 AR LG 3 )2
R REZ T DS M 32 R AR A AE i B
b JZ A5 SN MU TH G 1) 25 B WE ST R 5 18]

YR EHA. 2017-03-27; Wi i AET. 2017-12-26

K208 g BbREMER FEZ —JE (2 2 )
F 1913 FFMIER AR XA F AR AL 22
A5 T Hab AL 5 2k M JZ 22 Aol sy B L TR 27
SR GE— 1M TG AN ) b 2 2 AT 5T X A B Y
FALER

BTS2 18 R B, i T 1210 5% A &R 24
ANGEE ARME S — A e SO Tz DU T T Y
%5 — 2 B, T 7E B4R 70 AEARIE R T L2
i E R A A O B R A e 20 &
ERi NS DN NI b ey =y x-S U7 [ L EERe e N
FIRFIE RS P, MK & A R REE AT LARI 43 AN [
(A 2 BT, 45 2R B Y AR T DL — 3K, ] LA —
ARSI B A I T B AN O vk 4
FH, VA SRR 18 7 U5 A THE A ¢ AR 16 55 b o JEAEL 1Y
B4 ARAE— FR B M2 445 3 2E R B, bR A% 40 1 AT
22 A 22 RV E Y R R 2400 iR E 27 |
AR AL E 2 )R 2 R R
JHGE T 222 A1 2 b J2 2 S D 2R R S i S &
%[1,11»14] .

E&WH. EXAKRBAIEETH (41472090,40472065) [ Foundation : National Natural Science Foundation of China, No.41472090, 40472065 ]



1060

ot M

ne
=

Eild %36 &

X ORI TR G L — B LR 2700 S B
BN A R TCEEAT B T4 2 AW 5 TR AR 4R, (H T
TTARANERGER] AR A [ o A0 R R A ST A 3 2 57
ZIPERAFAE R ? LB A7 A S5 T X L8 i 2
O SCERR R SRR W A A ) 4 AL )
R — AR T R 1B 2 R e R
(ERS A e ey Rt NG o7/ A 7/BE L o
FARAEIEAE A G — BN R AR rh (R B AT
PP 8] 12 [ R 4 70 A1 AP R U A SR s 2=
TE SR I 25 A PP I 8 78 IR 2 BT A M= 22 0 S5
SELR] i g A, DR, AR SCR GRS IR T )R
O SR 23 R JF AR ST 1 Hb BT () Al A ) [ B
JEAFAGERANA N T RS H A DURRE I S 31, Belid 1
M= 5 AN R S R A5 7 2 30 S 25 A P Y
AT R RO E M S —, PR b MRk
JRE B4 13 R S0 A B J22 9 s P 25 A R PR AR B R AL
PR

1 R0 s I 28

1.1 EIERFHOEEEME RS WAL
FEF X R ARG L ki B AR PE R
N. Steno T 1669 4F- 48 i M J22 12 At ( FR b2 & 5
) BRI 2 N AR 2 B
BT AR R R R B BW A B S
b g5 — gt T [ MR R (] 1a) , HBJZ B
MR T — 2 A 2 DOBUE O s——F 1
FUWET, I R A 28 77 8 KA 5 AR T 1) s X AR A T —A
B FERT M2 AEAR I A i . (R AATTAR PR iR 3
Pt 2 T R — AR e A TTORR T A6 1) T U 2K O 1)
(IS SRR, — AR 83 A6 itk R B2 B 25 PR 114 74

A= A 1) S A, IR AR 14383 1 i T R
I 3 P (B Ub) o SRR AR R Y i
w0 e SRR P 0 2 o i AR A A AN T, B
AVURE I LFAZ P ERUE I B A I aE R i
LB T A 2 A 2R R R R
JiE AR e DR 2 = OO S 2o o ik
PRIVl O SR A I ] AN T e P sl i (5
HEOK T AREARE " XM, A k5
TURRZE I P 1) 588 B2 A 2 AR PEATI SR B AR A

AN B ) e A5 A A S B P PR I
ANTF 32 Z A F AN S — TS 19
M2e )5, A A I 4 2 s W T 0 5E T2 B M R AR
B R IR WA H i R AR BT 2 22 ]
WA BEAATE b A T AR 2 FACAE R TR T, I 44
NS AT AR W AL A RS T 4R
AT HZRE X BARYIRIN D A e A i
SR, RIS DCIH A2 R T A TN e A s i )
DU SO IR Z DU, TS AN B S 1T, (EXF A
HEG I BRARIT 4f MM JZ 5 B AE 25 18] BRI, %
BT (] JE A L AL, HACSR BN 20 S K
] (] T it G o AN 5 AR B AL 2 5 A 2 I R A AR
& R E DI T E Ry . B BUE H AR i
A3 5 25 < e — DX ST IBR R B R AR A6 T JE i 22
SR, SR PR AT 12 32 DURR, B B AN B 5 1
WRIRJEZFI I 32 PR Dy 2 55 R ol T AS ] RE B V%
T A ) BT 26 I e, L REAE T [) o B A0
] AR L R T i— 2P i T

AR, BARSC TR P B ) 2 1 R
Vail et al. "™ $2H < fASEE 5 17 M T O B A
T BR E B SR HOR G e 220 T AN B 5 i £

a3 [i] iR

TREGHD P 1

T
v oETR

S s ’_4 N
. IR
—> i

e

W

==
——

b A ) AR

[ s — ]

HEGHH—

i ) S22 SRR R ) o f2 S

K1 PR TR B IR (B A SCRk[17-18])

Fig.1 Two different depositional patterns ( modified from reference [ 17-18])
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Fig.2 The diachronism in sedimentary sequence and two kinds of unconformities

[22-28]

LST represents lowstand systems tract, including lowstand fans ( LSF) and lowstand wedges (LSW) ; HST is highstand systems tract; SMD is trans-

gressive systems tract; SMD is continental margin sediments; IVF is incised valley; DLS represents condensed section; SB1 is sequence boundary of

type I defined by Vail; SB2 is sequence boundary of type II defined by Vail; sb is genetic sequence boundary
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Fig.3 The Milankovich cycle caused by earth-moon-sun system (a) and the hierarchical structures of cyclostratigraphy (b) "

The Milankovich cycle is the periodic variations of the earth’s climate caused by three orbit elements of the earth, eccentricity, obliquity ( Huang Chi

angle) and precession, influenced by the moon, Jupiter and other celestial bodies. Eccentricity is ratio between the difference ( the equator radius mi-

nus the polar radius) and the equator radius of elliptical orbit that the earth goes around the sun, and the change period is 100 thousand years in Qua-

ternary. The obliquity angle between the plane and the equator, and the change period is 40 thousand years in Quaternary. The precession is the varia-

tion of earth rotation axis, which ambles to west along ecliptic plane on the equinox. And the change period is 20 thousand years in Quaternary
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Fig.4 The geological evolution of Earth and its punctuated equilibrium and irreversibility

a.The change curve of oxygen level in the atmosphere over geological time!**37! ; b.The change curve of carbon isotope in marine and the

6 main glacial events on Earth, (1) oldest glaciation, (2) Huronian glaciation, (3) Sturtian glaciation, (4) Marinoan glaciation, (5)

Gaskiers glaciation, (6) Carboniferous-Permian glaciation. The arrow marks a very low oxygen content, and the dashed line represents the

geological period with limited data’3¢-]
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Fig.7 A possible explanation for the formation of laminites-leiolite cycles in Shenjiawan Formation

a,b. The laminites are composed by white ( white arrows) and black (black arrows) layer-sets. The white layers are relatively thicker in the places

with sparse layer-sets and thinner where layer-sets are dense. Note a is field photo and b is microphotograph under single polarized light. ¢, d. The leio-

lite is marked by black arrows and without any significant changes in composition and colours. Note ¢ is a field photo and d is microphotograph under

single polarized light. e. A high frequency cycle consisting of laminites and leiolites. All these samples are from Wa Ergang section, Taoyuan county,

Hunan Province and in Shenjiawan Formation, Furongian Series, Cambrian
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On Stratigraphy from Spatial and Temporal Perspectives: Review and In-
terpretation

WANG Long', ZHANG Rui', HUA GanLin®, ZHANG Lei’
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Abstract: A series of branches of stratigraphy have formed since 1970’ s along with the development of multiple strati-
graphic classification theory and the application of various testing methods and means, These stratigraphy branches
have greatly extended their research fields, and made stratigraphic theories developed towards multi-laterals, multi-
levels and multi-scales directions. However, the specific and simple research object has also made stratigraphy frag-
mented and narrowly-defined. Therefore, it is necessary to review the stratigraphic history and consider the different
stratigraphic units based on independent characteristics and attributes as a whole. In this paper, from the philosophy of
time and space, the incompleteness, cyclicity, punctuated equilibrium and irreversibility of stratigraphic records are
systematically summarized and combed. It is found that although lithologic, biologic, physical and chemical changes
are not strictly unified into temporal variations, the strata are distributed orderly and regularly in time and space. From
the Steno’ s Laws stating that rocks laid down in vertical order with younger strata on the top of the older one to the
Walther’ s Phase Law suggesting that the contiguous relation in space can be transformed into the chronological se-
quence in time, the stratigraphy not only expresses the concept of space by using concepts of top and bottom, left and
right, but also reveals its time attribution. The unconformity, once supposed to be a tectonic-induced concept from the
beginning, which represented its spatial incongruity caused by folds or orogeny, is now defined with the help of time
attribute i.e. the prolonged absence of stratigraphic records. Similarly, the stratigraphic cycle, a term previously de-
scribing the repetition of strata, after the confirmation of the Quaternary Milankovitch cycle is redefined as the trans-
gressive and regressive sequences bounded by unconformities in the stratagraphic record. The discovery and restoration
of the spatial and temporal order in the complex stratigraphic record is therefore becoming the driving force in promo-
ting the development and integration of all stratigraphy branches.

Key words: stratigraphic record; stratigraphic attributes; depositional sequence; diachronism; spatial and temporal

order



