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MICROFACIES ANALYSIS AND SEDIMENTARY ENVIRONMENT OF THE SECTION
OF TOP MAJIAGOU FORMATION IN NIUMAOLING SCENIC AREA OF
BENXI CITY, LIAONING PROVINCE

SUN Bao-liang, LIANG Jun-hong, WEN Shou-qin, CUI Wei-li
School of Resources and Civil Engineering, Northeastern University, Shenyang 110004, China

Abstract: The section of top Majiagou Formation is located in the east of Niumaoling Scenic Area of Benxi National
Geopark. The sedimentary environment of the section is restored and its change rules are summarized through the
microfacies analysis of carbonate rocks. According to the study of specimens, 14 microfacies types are classified,
including 1 tempestite microfacies type, 9 gentle slope microfacies types, 3 standard microfacies types and 1 custom
microfacies type. The section can be divided into 3 low-energy upward-shallowing tidal margin cycles from bottom to
top: The sedimentary environment of Cycle I is tidal margin or lagoon of inner gentle slope—sandbeach and sand
bank—tidal margin of tide gate; The sedimentary environment of Cycle II is from limited or open inner gentle slope to
shallow subtidal zone of tidal margin and intertidal-supratidal zone of individual layer; The Cycle III is the most typical,
with the sedimentary environment from the middle gentle slope of gray limestone, to tidal margin, then to the tidal
margin shallow subtidal zone of yellow carbonate rocks, to the evaporative lagoons of intertidal-supratidal zones, and to
the evaporative coast of intertidal-supratidal zones in arid climate. It is inferred that the stained Fe** and clay minerals
are of terrigenous origin, and the section point is the tidal margin environment of carbonate rock island (bar).

Key words: carbonate rock; sedimentary microfacies; sedimentary environment; Majiagou Formation; Liaoning Province
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(51 ACH1]D)
Fig. 1 Geological sketch map of Benxi City with position of

Niumaoling section

(From Reference [1])
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Fig. 2 Division and correlation of Middle Ordovician stratigraphy

in the eastern North China Plate

(Modified from References [5-6])
D4 B0 T G 2 THUAT #1181 JIF A5 37 2 (position for the section of top

Majiagou Formation in Niumaoling Scenic Area)
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2RIV A S IR IR S AN B L e )
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LARVE R BUZ S E BT, 8RR )R 0.3~2 mm.
B SUZEEAE 0.1~5 mm Fl 1~10 mm P78 [
(1l 3c). B40 il B41 4351128 + ¥ 60K T 11 = 4 FS 1
=K R RAPHER BT s A SR 22T
B, AR &, Bt 20~70 m(&] 3d).
222 BR RMF22 ShRTIHE 2R BY R AR AR 4F1E

W, A 4 DA E N RMF18, 3 M
i RMF19, 3 M A X MFL, DUKRSH 2 Mn
A 5E B RMF14 RMF23 SMF16-E40)2. DL E Bk
RMF22 SMU A B RIFR AR RRIES ] T3% 1.

P A K TR B (/N A B AR 1Y)
fifi s, FESRE DK RE R K IIE LT, iR AR Y i
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R AOERTE FBR T &2 A 00K 21, B10 5545 2% i #1211
Dok, FREE R R SR 1 2 YR, 1 EE (R
A PR ) AR AR 1 AS2.

K3 fARZSH RMF 22 SR A
Fig. 3 Microphotographs of microfacies type RMF 22
a—HRAS BS, F ] R JE 2 (Storm-SMF4) #H7) T AR 20 )2 (RMF 22) (middle intraclast layer/ Storm-SMF4 obliquely cutting underlying lamina/ RMF 22,
specimen B8); b—#5As B29, BkkiJe i 525 S AH B 40402 (pelmicritic lamina alternating with sparry lamina, specimen B29); c—#rA B41, Y6 S A ES

A E] 802 (micritic lamina alternating with microsparry lamina, specimen B41); d—#5rA B41 JE3 it & (partial enlargement of sucrosicdolomite texture,
specimen B41 )3 %Wﬁﬁ'ﬁ,%ﬁ%?‘é‘rﬂﬁ(plane-polarized light )
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Table 1 Microfacies types and microfacies characteristics of corresponding specimens
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0.5 mm (/& 5a)
SMF16 e e AT, JRIEERRL, U F—IALIR , %A IR I , 7% 0.1~0.3 mm; A3l &
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K4 AHAHREL R R A
Fig. 4 Microphotographs of microfacies types
a—RMF2, 337 A Wi & B30 , A AR B35S, Bt (RME2, high bioclast content in burrows, specimen B35, plane-polarized light); b—RMF3, FrA%
B37, ¥4 Y& (RMF3, specimen B37, plane-polarized light); c—RMF14, WA B1S, B it (RMF14, specimen B15, plane-polarized light); d—RMF18,
FrA B19, IEAXHJE(RMF18, specimen B19, cross-polarized light); e—RMF23,F54< B42, B :(RMF23, specimen B42, plane-polarized light); f—RMF24,
FrAs B33, Hifi 7 (RMF24, specimen B33, plane-polarized light); i3k . J7HEFSE /i A= Y765 & F1 N % )8 (arrow and box indicating bioclast and intraclast)

3 MARMERE

TSI A 35 2% SR DA R R (Y R 553 7R
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IR, 56 4 mm, IR 4 mm, N ERJE JZ A2 005 A LA —
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KEEAE . B10 2 B #F AR b e b KA (RMF29) ,

A NS K e (SMF24) 2H B, 35 K 7 3 1 s
P 2 Al YR TR R T Y. B1O A A5 U il
6 7 A R VR T VRS I 1 ) A M TC i 2 PR B1O Sl 1
FEDURLIT 2 P G235 i VDR VD S 3XRE ) 408 i RE A BT
(A JE I TCHE SR RE I s FER R IS TR B 2
W KB MR R TR 2. 432 @ SRR
ISR NG T 2% R D WERTTD I

2@ IR EAJRZ KA (& 11 m) 143 2@ K B
W2 KA ()R 0.38 m). ARA B12 [ fl AH 28 AU 2
RMF18, A RFR ) N 2535, B14 J& RMF19, A6 i) al i
2. B15 Jj& RMF14, & I v A Wi Js Fh 28 i 2 1)
Z—, HIFIN . B16 J& RMF18, i Ja) FR At N 2%
Y. B17 j& RMF14, NN ZESL. B18 /& RMF18,
R BRI N Y. B19 K4 & RMFI18, /N4y &
SMF16-HEL0Z, 1 B20 A KR4 2 SMF16-HESU 2,
/NERAY R RMF18, 5 2 PRI MARZE R AL A7, Sy Jmy PR
NN BR T B14 4k, 53 Z@@N) BT A 2
B R R PR BT N 223

S ZOECAHE TR RIKCA (JF 3.64 m).
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Fig. 5 Microphotographs of microfacies types and anhydrite pseudomorphs
a—RMF29, Fbiij , 5745 B10, #0i6(RMF29, superficial oolith, specimen B10, plane-polarized light); b—SMF16-JE80Z , AT Ht bR B20, 1E 32 i
Y% (SMF16-non-laminated, containing ostracoda, specimen B20, cross-polarized light); ¢—SMF23, H A& A HCIRAEG BB A, P48 B44, Hfwk
(SMF23, dolomite containing scattered anhydrite pseudomorphs, specimen B44, plane-polarized light); d—RK TG BB, ARA B44,c FTHEATL
K, Bl Y6 (enlargement of the box in Fig. Sc, rectangular anhydrite pseudomorphs, specimen B44, plane-polarized light); e—SMF24, 57 B10, Bk Yt
(SMF24, specimen B10, plane-polarized light ); f—H & 3 MF1, 7, #3545 B39, ¥k Y& (MF1 defined by the paper, burrow, specimen B39)

2 B 7 ARA AR IRV KA FIEEZE A A
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Rothpletzella ZH A BRI , il 2. EAARTTRR ARG Ay 1]
G N, HAA B29 i b e AT
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SYEZ@HEEE G S A TUKCE SRR A
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Fig. 6 Comprehensive column for the section of top Majiagou Formation in Niumaoling Scenic Area

1—JK# (limestone ) ; 2— & P8l R 4 (argillaceous limestone); 3—IB K (marl) ; 4—%& 112 K4 (dolomitic limestone ) ; 5—/K i 125 % (calcareous

dolomite); 6—F IR =% (argillaceous dolomite); 7—H =% (dolomite); 8—31/Z2# 5 (covered strata); 9—FEHL (ostracoda); 10— H A&

(erinoid); 11—=1H 11 (rilobite); 12—JKi /& (brachiopod); 13—5R ¥ (spherulite); 14—4i %7 (ooid); 15— 7C (burrow); 16—t A 802 (undulatory

lamina); 17— 17802 (planar and parallel lamina); 18—3& & %5 735 1 % (evaporite solution breccia); 19— 47 i (anhydrite pseudomorph )
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