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SEDIMENTARY FACIES AND PALEOCLIMATE OF NANHUA SYSTEM
IN HUIZE AREA, NORTHEASTERN YUNNAN PROVINCE:

Evidence from Element Geochemistry

WANG hao-yu, ZHANG Ya, XU jie, XIANG Jing-wei
Kunming Natural Resources Comprehensive Survey Center, CGS, Kunming 650000, China

Abstract: The sedimentary environment and paleoclimate of Chengjiang Formation and Nantuo Formation of Nanhua
System in Huize area of northeast Yunnan Province are studied through data collection, section survey, rock-mineral
identification, major and trace elements analysis, correlation of characteristic index parameters and comprehensive
modeling of sedimentary facies. The Chengjiang Formation and Nantuo Formation, occurred from bottom to top, both
belong to terrigenous clastic rock series, showing a parallel unconformity contact. The Chengjiang Formation consists of
mainly silty mudstone, siltstone, fine sandstone, fine-grained quartz gritstone and lithic sandstone. The Nantuo
Formation is mainly a set of grayish yellow medium-thick polymictic moraine conglomerate. Sedimentary cycles are
developed in Chengjiang Formation, with sedimentary structures such as small trough cross-bedding, oblique bedding,

parallel bedding and horizontal bedding. The analysis results of major and trace element characteristic indexes including

SD, CV, CIA, CIW, PIA, ICV, Na/K, Al/Ca, Ru/Sr, V/Cr, U/Th and Ni/Co of fine clastic rocks from Chengjiang
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Formation all indicate the sedimentary environment of oxidation or weak oxidation. It is considered that Chengjiang

Formation is of lake facies, including shore-lake and shallow-lake subfacies, with a warm and humid climate; while

Nantuo Formation is glacial facies, including moraine and glacial lake subfacies, with a cold and dry climate.

Key words: Nanhua System; Chengjiang Formation; Nantuo Formation; sedimentary facies; paleoclimate; Yunnan

Province

0 HE

ool RO AR 22 5 iy 4 R b ST R kA
I % JE . (Rodinia ) 8 KRl 38 85 DL B =5 Bk s ek =4
S S A DK — A i B o 38 B, 7E 43K
Bl AR HL AT A5 I P 4 1 il B SR Jm AR g Al Bk 2
Rodinia KRl B EELH R 2, 47 Rlitkrh By g 4
FAY T EFRAK R B, e 1 R 2 (B 30 PR
ASPKEA M Ry EIBR_E Y Marinoan ¢KHAFN Sturtian
UK. e 2R R B VR UK LA E VS S O R AR A — B
SIS AR BN SE, TS A T E A
FEYCLH IR R ; B R T, HEk Bk
H A UKV L H T E N AR B R R 2 — T
T RMINE A . P SE R A — MR 2 ou ik
SRR, p A R R CARANAESES T, H AT b
THHEFIEREB B AW B TEis FIHZ % Ik
. UURRE L W AEYSEE TAE i, @Rt CIA LCIW
PIA Rb/Sr {H 5548 S Wer) ity AU Ak it 72, S
FE DX AR FR 22 Rt AT AR 2R,

1 Rigith{zEs

WFFE XA AR 2 A AME, Hib i Ak
VEREHR, TGRS B R R s AR . X
BEHZINEFHARR N TR H ST Hiedl, b
RHGA A, T FERG WA AT SR VTR
41, PRAEGE U], DIRAG AL, T ARE AL
HOKRIEH JBEA, T P BE RN WS
4, =BG, T &5 el ATHEAELD. =
FUATERIR R Arb s KRS R UUE s s
JE BRERER A Kb A e R I A IR A Hon T
FEFHRER B REANETZ , 5 /NI S AHZE , Y
X e K BZ 22—, W2 R E M)y [ 4194 47,
FEARR FEZ) 49.8 km, EEFLZPCAR. [RIET A & B A AL
FEIWT A — 250 Jbdb 45 . JEAR R 4. mfE R
& VT (Nhye ) CHE S T R4 ) MR IE 4 (Nhon ),

1os"M 111745

SRR e AT ]
Fig. 1 Geological sketch map of the study area
1—58 )Y & (Quaternary) ; 2—=7& Z (Triassic); 3— 7 & (Permian);
4—f1¢3 (Carboniferous); S—Je# A (Devonian); 6—Ei R (Cambrian);
7—5% H Z (Sinian System); 8—F % & (Nanhuan System); 9—I¥i 2
(fault); 10—HIfI {7 B S 45 (section and number)

T FHZ) 4.39 km? .

2 MMERAERFHE
2.1 HWEIERFEMRRE

WF 5T X P8 V14— 76 41 351 1T (PmO8 ) 37 F 1 41
Ry 1.5 km &b, 2 5 AR AR - AR 4R 103°27°08", dE 4
26°14'16" , & 5 ARAR A28 103°26/36", Jb 45 26°14746".
X3 TS T IRRE L) 4 (Pre ) M ARG 32
filh, 5 A P TE A BTN A B o, BV AL S BT
W (Z€d) B PAT A S Hefih. TR TLA R4 7
AR S A A, w5538 . Pm08-02-1(PmO8il]
M5 2 )25 1 ANFESL ). Pm08-05-1, Pm08—-06-1 .


http://www.fineprint.cn

628 woom 5 0w W 2024 4

Pm08—07-1. Pm08-07-2. Pm08—12—1 A1 Pm08—15-1. 18. B IR JZ 4R & By I BT AL AT S 2 Bb I R 2R 5k

SR AT (& 2). W AR TERbA , L2y 2:1. 12m

17. Zuadi—rp 2 VR TR D 2 96 1 4 i —vh 2R B vhok Atk A T b
M R HSG— N ERGAT A (Zed) BIK—IK G2 R 5 kNt 39 m
Pz 16. S ii—rp 2R A B A T 5 e IR B—IR K 6, JZ AR Ak SR b
”””””””””” ARG - ] 201, 73 m

FEEGEEA (Nhn), JEE 8.7 m
19. JRE A ERRE B8R, RARTH k18 €, i fef 10 0 K B 66, Bb AR
ZERE, 2R 2R 30~50 em. Bk RO kG S AR s A

15, & h R AN D & R P R R b R AP R R T
SIREEPRRIEE 4 ZEEVE AL 8 R E TR, 4 KAV RN 2

K, B2 20~35 em. 60.8 m
hte VALl s [=X e » NI § \ N N
AR5 KEET BROIOPIESRR, 0 320 mm, PROKS em BLE 4 e o g o e e D BY IS 4 Je AR P AR 2, 4 e
B B Ry, R BE—ER, 45 Y R R0 . J2 I ER )2 R 5~10 Wil 1:1. 154 m
£ 2~20 mm. 8.7 m R 1, 86.7 m
7777777777777777 EF‘X?Z:%% . Ju BRI P AV N L T = N =L 1 45
12, e —E R KSR B, 96— 2 10 om iR KSR
TEESHETH(N ), FEE>7559 m TR e, -
N e
Frlik-16-1 . A e
Pri0E- | 5- | a ﬁi:._’i-tr__'- o
= N e S e~ L i
—— ==t} - = = % s
___ﬁ_,..r_":-f_ At . -\-\-\-\-\;\-\--\-‘H"‘-\-\.\_ ke 8™ Mhar
ke L " -l_\.\_\_\_a_: = Bl
Pmig-14-2 PR S I T L, e R PSR R 161
il “T fl::'—’” ._ e ‘ 2 ._:--___:. ‘-I;\\-\I };h:: -
Prmb&-14-1 e T 4 l(.f ; e il
e LPET e
S T .‘-'-:,'/'-""J VL S
\TTTT:1 ._-_:-'..-.1-' : s 0
“-\." S : " Pral®-08-1
b 129 : Prilif-07-2
‘:-\.__\____"-:- ____'__.-"" PFmdR-07-1 ! "_:F-TF"'"
“ 134 REEE I \:ﬂ-:%\, - A
B0 ‘.-_ I.-‘ ‘..'.‘ .-" 1._.-}\‘ 2l
3 7 K

K3 .
Polis-n6-1 /=
Pmis-05-1 .

Nhe 0 21 40m

SR En B s B 5 0 W 27 ) T ) N R
| 2 3 4 5 & T & £l EH] 11 [ 13 14 15 ] 17
K2 A SRR T m g LA — b e AR5 v T2 S b 2 TR (PmOS)
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®1 FHHX Pmo8 HEHEBWAHREEBTRANER

Table 1 Contents of major elements in lithic sandstone samples from Pm08 section in Daibu area

K SiO, Tio, AlLO; Fe,0, FeO MnO MgO Ca0 Na,0 K0 P,0s LOI
Pm08-02-1 85.69 0.32 5.9 0.46 1.89 0.012 0.66 0.61 0.058 2.18 0.036 16
Pm08-05-1 79.03 0.46 8.36 5.03 1.77 0.014 0.5 0.28 0.054 291 0.052 1.47
Pm08-06-1 70.74 0.6 14.97 2.42 0.68 0.029 1.08 0.43 0.51 4.22 0.039 3.81
Pm08-07-1 80.99 0.39 9.26 1.63 0.78 <0.010 0.72 0.26 0.32 2.62 0.035 2.27
Pm08-07-2 62.97 0.64 4.7 4.36 0.82 0.026 0.17 0.45 0.43 2.11 0.14 3.52
Pm08-12-1 72.61 0.79 12.32 2.01 0.61 0.021 0.36 0.55 0.29 3.01 0.021 1.61
Pm08-15-1 77.33 0.62 10.51 4.88 0.67 0.018 0.83 0.44 0.42 2.77 0.042 2.66

LA %,
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F2 FHX Pmo8 EEW S EERNETENNER
Table 2 Contents of trace elements in lithic sandstone

samples from Pm08 section in Daibu area

R Ni Co Cr Vv Rb St Th U

(ALOs+Ca0"+Na,0) 1x100, 4% B /R BGHA T35, CIW
EHS5HEA XA IE e, R IR B 5 R BT
CIW F1 CIA" Z [ B AHIC R AR r 455 r 24 0.76, 2 1EAH
RAH . BB AR 2 O, BB B ) 2 A FH B
W REDE— A HEMB RS K B iR, BT

PM08-02-1 328 336 417 125 834 157 817 171
PMO8-05-1 566 369 605 155 134 130 101 1.83 CIW {H A 98.06 5 £ 92.60, H{H A 94.03, (HIL T
HERRTE T H EHK AR Al TR, BN A
PMO8-06-1 721 437 588 152 139 169 6.85 1.60 . ) '
Al B RS R AY CIW [E AR,
PMO8-07-1 457 219 306 102 104 183 587 131 S SRS (PTA ) B E CIW (93 /A 3t o
PM08-07-2 6297 361 282 118 113 141 7.1 154 ALO: B B ALOS—K,0 IO MREA T8 /N K
Pm08-12-1 7261 40.2 455 106 92 182 925 1.66 AL TR SR, Wit — R TR R m T
PmO8-15-1 77.33 287 513 122 125 154 654 1.27 FEREE. PIA=[ (ALO;-K;0)/(AL05+Ca0-K,0+Na;0) ]
100. 455 Bon, FESLER Pm08—07-2 [ PIA {EH°N 75.66
Fr A 107

A CIA™ B2 B A TRV S A AR A A5 1 5
Wi, T LA 8 A A e 0] ) A 2 7R B /R D Bl R
FER T .
43 CIW.PIA EXHSEMIEREX

B AR E R S 2 TR ) K JT 2R H i X B
HHHCONESE, TE CIA MR Z EAH K0 2511
SRR TS KRR 48 2 (CIW) , CIW =[ ALOY/

Hb HARIRT 9005k 4).
44 ICV ENEHRENIETIEX

BT R S e E (ICV) R AR B+ & i %
DR FRAEFE B, TCV =(Fe,05+K,0 +Nay0 +Ca0"+MgO +
MnO+Ti0,)/ALOs. Z -84 5 A7 WAL TR FE B E T
ICV>1 B, FRE L & B D i IR 1CV<1
i, e KL EREE B YR TR S PR UU R 7= 4. A
WEFERESL S Pm08-07-02 4 1.72, Pm08-05-1 Jy 1.08

®3 HRIETERERENTRRFITELERE
Table 3 Standard deviation and variation coefficient calculation results of major elements in samples

JLE SiO, TiO, Al,03 Fe,0, FeO MnO MgO CaO Na,0 K0 P.,Os
SD 7.50 0.16 3.56 1.79 0.55 0.01 0.30 0.13 0.18 0.70 0.04
CVI% 9.92 29.88 37.79 60.14 53.43 33.32 49.14 29.73 60.60 24.80 76.39
®4 HRISTRFHEEHTEERE
Table 4 Characteristic index calculation results of major elements in samples

i CIA CIA" CIw PIA [a% Na/K AliCa Rb/Sr viCr U/Th Ni/Co
Pm08-02-1 67.44 71.99 98.07 96.98 0.64 0.03 9.67 5.31 3.00 0.21 0.98
Pm08-05-1 72.04 73.48 98.72 98.06 1.08 0.02 29.86 10.31 2.56 0.18 1.53
Pm08-06-1 74.37 74.41 94.17 92.06 0.62 0.12 34.81 8.22 2.59 0.23 1.65
Pm08-07-1 74.32 74.39 94.22 92.12 0.64 0.12 35.62 5.68 3.33 0.22 2.09
Pm08-07-2 61.12 61.49 84.94 75.66 1.73 0.20 10.44 8.01 4.18 0.22 1.74
Pm08-12-1 76.19 77.44 95.50 94.14 0.55 0.10 22.40 5.05 2.33 0.18 1.81
Pm08-15-1 74.33 74.43 92.60 90.21 0.95 0.15 23.89 8.12 2.38 0.19 2.69
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A (200 45 25 A + DT R R 35 = UM A U, 2 U .
WGz A A A . DT M R T R 18 5y
M U ORI TS, BN AR M
AT RV AR TR SE Y, O dR W . TR
ANEAH 5 BETE LR DK AR, A0 45 DK it S AH 1 K38 S AH
(K 7).

,r"‘u
“\ \

T 2

K7 AR AR LA RV EAL TR = 4]
Fig. 7 3D model of sedimentary facies of Chengjiang and Nantuo

formations of Nanhua System

5.1 SE#AF0E I AE

IS AH T B A eV YA P i R e 2R
TS D BRANRL A T . b S R ERk (e Jit
RO ZAREE BRSBTS A b s
JHZR A FZ0L, REATIZM, NI
PR ERAR ARG, G b A L T VR AR RS I

AR BRI 2L TCI AR TR S R 1 L

R AR F= 2 A e R — R b 2R s e b
HEBE RS . AR — R RNIRTE K SR
J S R R B ANECR R K R, R
FIRERTCER A3 BT 6 5 R 2 1 1 1) A S A R
S AARITTRREREE ,  IEE SR 5 b AR 22y 55 48
AEIR BT PR EE () HETR A AT
5.2 pkERFAIK AL 4E

KAt AR AN AT AR R 5341 T B e A ) 52 0 ik
Fr. VKA A TR e AN G S (R B 2, O HLk
AR A W IR, ﬁk@ﬂﬁﬁﬁ?ﬁﬁ*ﬂiﬁaﬁ? EL3/
bl —IRIAR, B Es W) R IR Ab BT e 45 BB 4 J2 0. — R
7(7%/\{7](}”WE‘KE‘J%EXEU%QZ%&%H%E!, HRm
A Wy 345 A it S sh A A VR .

6 it

(1) I X PEIT A 7 AN A R AR E T
ZHEA TR, X AT T CIAL CIW., TPV, ICV., Na/K .
Al/Ca. Ru/Sr. V/Cr. UITh. Ni/Co A =S50, HIWriz
b S B3 A R B S, T TR, Rk SRR
FUOAEE.

(2)F AR 23 X B A RAFR VL Mg e 4,
Ry Bl UG G S VAU A, AR T gy
SR A A A s RV — B R
ST FE = A INDTR, J& B — A NP B A e A 3


http://www.fineprint.cn

51 AT  EURIE 2 X R R DU S vy SRR 635

A,
()WL X g R A DT G AR CR L) 50 R
FAECRARD AW & 2+ RO ) —JehF st 72 X
S b (SR S X R 4R 2R ) HEA 2R G X EU R R ST fiE
R R B AL ARG B

S E 3k ( References ) :

[LIRDY, 4-a5%, feeil, 45 Wb X R R VTR 51 IR K
I [T ). #iEREL2E, 2019, 44(9): 3074-3087.
Song F, Niu Z J, He Y Y, et al. Sedimentary sequence, provenance
and stratigraphic correlation of Nanhuan System in middle Hunan
Province| J]. Earth Science, 2019, 44(9): 3074-3087.

[2IX0%, 2, X%, 55 TR P& ax p e Kl g i E
B Ho i LT ). HuBm AR, 2018, 37(11): 1980-1990.
Liu B, Li J, Deng R H, et al. Determination of the Nanhua System
volcanic rocks in Anyi on the western margin of the Yangtze Block[J].
Geological Bulletin of China, 2018, 37(11): 1980-1990.

(3R, M58, HHIOT. XIRER TSR CIA (HIER IR
(0 LA P HE—— AT PU R B P I B AR R e dUA I ] A0
IR, 2018, 37(4): 621-636.
Cai X F, Ye Q, Xiao M Y. Some opinions concerning the understanding
of CIA cold climate of the Liantuo Formation of Nanhua System:
Exemplified by the Nanhua System from Shennongjia in western Hubei
and western Hunan [J]. Acta Petrologicaet Mineralogica, 2018, 37
(4): 621-636.

(4]0, BAETE, SRR B, 5. Hootr Ak R ALY ). s ai s,
2007, 14(2): 249-256.

Huang J, Chu X L, Zhang Q R, et al. Constraints on the age of

Neoproterozoic global glaciations[J]. Earth Science Frontiers, 2007,
14(2): 249-256.

(S IRHEGE, i S0, BB, 2. g B VB vk PR BT A I

FRHBERAAL 20 S——k [ B AT i A R e L 1 B e i Al R
FCR G R ATESR T ). HBRIEIT, 2020, 66(1): 214-228.
Shen H J, Gu S'Y, Zhao S F, et al. The sedimentary geochemical
records of ocean environment during the Nantuo (Marinoan) glaciation
in South China: Carbon and oxygen isotopes and trace element
compositions of dolostone in Nantuo Formation, Nanhuan System, in
eastern Guizhou[]J]. Geological Review, 2020, 66(1): 214-228.

(6155, sKEEW], RITHE, 2. R (U R Rl s
HZX L] PEREGESC, 2018, 13(9): 1060-1067.

Lu D B, Zhang D M, Wu K B, et al. Stratigraphic correlation on
climate and rock during the Nanhua Great Ice Age of the Neoproterozoic

in South ChinalJ]. China Sciencepaper, 2018, 13(9): 1060-1067.

[71E5A%, WS, BUBME, 55 Zglioch e s i BnA R ).
Mo, 2019, 43(1): 74-80.

Wang Z C, Zhao M C, Zhao S C, et al. Study on the Neoproterozoic
geohistory of Yunnan Province[J]. Journal of Stratigraphy, 2019, 43
(1): 74-80.

[8IREBHE, BT, B)F, . EARIE FERELH K H Pb Zn Ag.
As.Sh TLHEFHFFLLY ] #2FRTZ%, 2018, 25(1): 65-79.

Han Y G, Yan D P, Mu D, et al. Structural and background anomaly
characteristics of Pb, Zn, Ag, As, Sb of the Jiache dome, Northeast
Yunnan Province[ J |. Earth Science Frontiers, 2018, 25(1): 65-79.

(9 =BE B 7R, =g KA B EIM . Jbat. BT AR,
1990: 611-631.

Yunnan Bureau of Geology and Mineral Resources. Regional Geology
of Yunnan Province [M]. Beijing: Geological publishing House,
1990: 611-631. (in Chinese)

[10 Neshitt H W, Young G M. Early Proterozoic climates and plate
motions inferred from major element chemistry of lutites[J ]. Nature,
1982, 299(5885): 715-717.

[11 ]McLennan S M. Weathering and global denudation[J]. The Journal of
Geology, 1993, 101(2): 295-303.

[12]Jones B, Manning D A C. Comparison of geochemical indices used
for the interpretation of palaeoredox conditions in ancient mudstones
[J]. Chemical Geology, 1994, 111(1/4): 111-129.

[13]Wei HY, Chen D Z, Yu H, et al. End-Guadalupian mass extinction
and negative carbon isotope excursion at Xiaojiaba, Guangyuan,
Sichuan[]J]. Science China Earth Sciences, 2012, 55(9): 1480-
1488.

(14200, Prbk, MSE, % 0L Db X m e iiii—m gt

B SRR AL - SR B AR B A TR MR AL SR () .
TR, 2019, 93(9): 2158-2170.
Li M L, Chen L, Tian J C, et al. Paleoclimate and paleo-oxygen
evolution during the Gucheng Period-early Nantuo Period of Nanhua
System in the Zouma area, West Hubei: Evidence from elemental
geochemistry of fine clastic rocks[J]. Acta Geologica Sinica, 2019,
93(9): 2158-2170.

(15 T8, 3 R R 27 K Bl SRR (M )L bt s
JEAt:, 2006: 1-1173.

Huang Z L, Zhang L B. A dictionary of earth sciences: Basic
disciplines [M]. Beijing: Geological Publishing House, 2006: 1 -
1173. (in Chinese)

16 JE Rk, YUBVAE G-I R E) (M. bt SR AL, 19550 1-
174.

Lu X. Principles of sedimentary petrology, Volume 2 [M]. Beijing:
Geological Publishing House, 1955: 1-174. (in Chinese)

(F #: % 661 7 /Continued on Page 661)


http://www.fineprint.cn

55 5 RIS AL AR MK b 2 SR P 2 A% A A S R 661

324.

(13 EMNS. 1L 74 3 A2 K 2 st AR AR e e () ). 35T 5 B,
2015, 24(4): 287-294.
Wang H P. Determination of the geological age of lithostratigraphic
Taiyuan Formation in Liaoning Province[]]. Geology and Resources,
2015, 24(4): 287-294.

[14 ]2 E 05, PRERZE, XIBRSC. ABRA—a )= FAECHLUZ 5 50
PELI]. SR, 2003, 22(2): 111-118.
Peng Y J, Chen Y J, Liu Y W. Benxi Formation: Lithohorizon and
chronohorizon with diachronism[J]. Global Geology, 2003, 22(2):
111-118.

(1545008, SKELAE, §5 4. UrPIMhpa bty A= 25 R0 0 5 4 s 42
FESTLT] Frimd, 2006, 45(1): 83-87.
Li M J, Zhang H N, Hu Z Q. Division of Upper Paleozoic stratigraphic
sequence and establishment of isochronal stratigraphic frame in Jiyang
depression[ ] ]. Geophysical Prospecting for Petroleum, 2006, 45(1):
83-87.

(16 JF M8, 7 =Lk e 3 A T VAT AR o 2 il S o A L 1. 7
TATMAAEMCARRIEIRD, 2014, 29(4): 24-30.
Yu P. Application of widely-covered hydrocarbon generation concept
to hydrocarbon accumulation in Eastern Uplift, Liaohe Depression[] 1.

Journal of Xi’an Shiyou University (Natural Science Edition), 2014,

29(4): 24-30.
(17 JEBAER, skax)il, BAF, 4. iR AR bl A A<
GO VA L) ). RERA T, 2012, 32(9): 28-32, 128.
Ge M N, Zhang J C, Mao J L, et al. Evaluation on Neopaleozoic
shale gas resource potential in the Eastern Salient of the Liaohe
Depression[]]. Natural Gas Industry, 2012, 32(9): 28-32, 128.
(182, TG, BRA, &5 i ATNE Bl A R Eem s
SUSURRFIELY ). FFRIIH U, 2013, 20(1): 19-22.
Li C H, Yu P, Mao J L, et al. Diagenetic characteristics of tight
sandstone of Upper Paleozoic of East Uplift in Liaohe Depression[ ] ].
Special Oil and Gas Reservoirs, 2013, 20(1): 19-22, 155-156.
(19 IWRULEE, R, WS, 55 PERHAESZ AR 2L T 1 A%
WA IR B ] £ SRR T, 2004, 25(1): 62-69.
Chen H D, Tan ] X, Qin J C, et al. Types and features of source-
reservoir-cap rock combinations in Paleozoic sequence in southern
ChinalJ ]. Oil & Gas Geology, 2004, 25(1): 62-69.
[20 JBRHLTE, (idree, MR, & AR T 48 )2 FHUEHE 28 5
SHERLY ] A SRR THR, 2006, 27(3): 370-377.
Chen H D, Ni X F, Tian J C, et al. Sequence stratigraphic framework
of marine lower assemblage in South China and petroleum exploration

[J1. 0il & Gas Geology, 2006, 27(3): 370-377.

(E#% 635 7 /Continued from Page 635)

(17 et A B Y A i . BURBA A IM ). dest: driE Tl
HUBAL, 1961: 1-263.
Mineralogy and Petrology Section of Beijing Institute of Petroleum.
Sedimentary petrology [M ]. Beijing: China Industrial Press, 1961:
1-263. (in Chinese)

L8 AR A =B A0 AR E . FUBUE A% P M. Jbxt: AT
A HiRRAE, 1982: 1-256.
Mineralogy and Petrology Section of East China Petroleum Institute.
Sedimentary petrology, volume 2 [M]. Beijing: Petroleum Industry

Press, 1982: 1-256. (in Chinese)

[19 i hgmg. VIRA A= IM ] 2 WL JU5E s A ol B L, 1994:1-
326.
Feng Z 7. Sedimentary petrology [M]. 2nd ed. Beijing: Petroleum
Industry Press, 1994: 1-326. (in Chinese)

[20 ]34 g. IRUHEY — SR E SUPRe ) ). i34, 2020, 22
(2): 207-220.
Feng Z 7. A review on the definitions of terms of sedimentary facies
[J]. Journal of Palacogeography (Chinese Edition), 2020, 22(2):
207-220.


http://www.fineprint.cn

