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Abstract This study focuses on sandstone “concretions” in the Cretaceous Qingshuihe Formation at
the Hongshanhu Section. It systematically investigates the lithological characteristics of concretion-bearing
strata, as well as the external morphology, internal structure, material composition, formation environ-
ment and genesis of the concretions. The Cretaceous Qingshuihe Formation at the Hongshanhu Section
mainly develops a set of shallow-water delta facies sandstones with large-scale cross-bedding. Spherical,
hemispherical , ellipsoidal, and other shaped sandstone “concretions” are widely distributed in the bottom
sandstones of distributary channels of different stages. Currently, there are three viewpoints on the genesis
of these concretions: (1) spherical weathering genesis; (2) diagenetic genesis; (3) intraclast genesis.
To clarify their genesis, this paper systematically studies the macro occurrence, microtexture, material
composition of the concretions, and their genetic relationship with host sandstones through field geological
section measurement and petrographic thin section observation. The results show that the concretions are
not intraclasts, but products of “concretionary” diagenetic cementation of sandstones during the syn-
genetic-diagenetic stage, followed by differential weathering after uplift to the surface. Carbonized plant
detritus is commonly developed in the center of the “concretions”, with ferruginous calcite and calcite
cement zonations sequentially formed outward around the plant detritus. The bedding structure of the
“concretions” is consistent with that of the host sandstones without later tectonic disturbance. Due to dense
cementation, the sandstone “ concretions” have significantly stronger weathering resistance than the
surrounding uncemented or weakly cemented sandstones, presenting spherical, hemispherical,
ellipsoidal, and other irregular shapes after epigenetic weathering. Combined with the analysis of regional
sedimentary background and diagenetic environment, it is believed that the formation of such diagenetic
“concretions” indicates strong hydrodynamic forces in distributary channels, abundant organic matter
input during the shallow-water delta deposition of the Qingshuihe Formation, and weakly alkaline-neutral
pore water medium during the early diagenetic stage, which provided favorable chemical conditions for
cement precipitation. The research results not only clarify the controversy over the genesis of sandstone
“concretions” in the Qingshuihe Formation, but also provide key geological evidence for the restoration of
the Cretaceous shoreline shallow-water delta sedimentary environment and the study of diagenetic evolution
in the Junggar Basin, and have reference value for the heterogeneity research of oil and gas reservoirs and
oil and gas development.

Key words Xinjiang, Hongshanhu section, Cretaceous, Qingshuihe Formation, sandstone con-
cretions, differential diagenesis, shallow-water delta, environmental significance
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Fig. 1  Geological background of Hongshanhu section, Karamay, Xinjiang
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Fig. 2 Macroscopic distribution characteristics of “concretions” in sandstones of the Qingshuihe Formation in Hongshanhu section
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Fig. 3 Shapes of “concretions” in sandstones of the Qingshuihe Formation in Hongshanhu section
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Fig. 4 Bedding continuity and consistency between sandstone “concretions” and host sandstones of

the Qingshuihe Formation in Hongshanhu section
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of the Qingshuihe Formation in Hongshanhu section
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Table 1 Mineral composition of sandstones from the Qingshuihe Formation in Hongshanhu section

(Polarizing microscope statistics, number of samples n=7)
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Table 2 Comparison of mineral composition, cement characteristics, and physical properties between “concretions” and host

sandstones of the Qingshuihe Formation in Hongshanhu section ( Polarizing microscope statistics, number of samples n=7)
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JAE O SR B (B R R AR (18] 2 = 55 K
6-D).

3 "#” BERHIREEX

ke T EARITR TR W TR R VE Y
MIE ad B TR s 53R 3 BB, HR
WLF=AR L OS5 W R B S T R R
F R, AT K TR — R — R A R
PESCEAUCHE , 7] I X i £ J2 Al 2 5 R AT 5 13
RHAI IS HME

3.1 MRBMHEMNIEREX

WhE ST B E SR R T SRK B 1
STRTE A . ST RET TS AT B
ENGIE: iRV R R CIBE R (U % N ot (M = e 128 it b T s i
(K 2), X—REHE 5 53 0 38 i 7K 8h g 5 %
YIMH S o A0 I Tl S AR R i /K = £ N SR Y 32 2K 8l
JIiE, AR IR K S A (k) ot
P LR R (SR I S i S VN o = b = R O£ K7
RS BRI CER TR, TE LS % A LT O
(55 B 6); A, Kzl I 5H S 8k o ok
PG BRER (REMA—KER) (1), &
BEVELF, R a8 A T AR 1 I 8l RS 25 4 1 DD 4
HET R 47 Y38 8 I B .

3.2 WHREREHNIEREX
T G5 A% B O 43 454 (RO K— 45 )
sk TR — U I BE AR 5 24, A
g DX Sl s v Al R R AL T R .
3.2.1 $ERAUE B ER O R A EREE 5 iE IR BRI
Wa B BOXEBANE, HELA
BLTRZ O B DN B 5 e 45 0 A /D i i 38 e, 38
BRU N IR B AR Bk, Sl L A BRI
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904 + W 2 F # 2026 4 6 A
E7%1 8 1) Wb “E5RT R UL GO 0 A R AE

3.2.2 #ETHEMBRILEKAFHEE— P

s by B, A HLE o 7 A R A HLER (pH =
5.5~6.5) WA A1 BORL, BERC Ca® i AFLBR K
BEE A YLIRATHFES CO, AR, fLER/K pH (H1Z
WL E P (pH=7.0~7.5), Ca™13 CO, 44
JE R CaCO, 3 1 MR W, 76 A7 BL B AZ O Jil [ 2 2
ULE, B R4l &8 7 i A IR &5 % ( Chowdhury and
Noble, 1996)

3.2.3 WRAWBEHMIERIEX

WaERE 457 eSS (B, FEHE.
MiEE) HRMAE (BRBAAAL Y ) e T
S ER NP JIE. AR S uy I =N AR E S 7S
By AR AR T, O EE A O AU S T R AR AT R
T EIEZLZE (Rossiet al., 2001),

s “EET R BRI R E
FREE, AT ()42 Sz bl it | S AH DUOE il S A2 5. B
Mo Ll Rl T AL, R R F VY JE S AL TR IR
AT R (RS, 2014) , fb=a XAL R
AR 5, 25 4% 3 8 1805 2 Bk 54 AL W
JBEs SR 2t AR, B ) T 5 -2 T 5 ad
Py BERAAE I3 58, 18 B A goRZINE, HARSE
EX /N ARy

3.3 HSEHMEEFLXNSEME

WhE cE CERT AR i K A AR
GRIRES A, Jeor A 55 2 B R AR 0 il OB 2 )2 19 FLBR
G55 B EMRAEERLZN, al KT &
I i R AR S I 3 5 2 25 i Bl

Woa “EET WIS &R (RS 30%
~35%) . FLBREAR (<5%), i ERbERE Y&
BAIE (2%~5%) . fLBRE R (25%~30%), T2
Woa kS RN AR B, Sk E X NI
LIRB B, 6 B E X M Rl B B, XAk
YRR A MU, R Dl SR T K O A RO R
R RGP

4 g

i Ao B A M A TSI L e R R
Br, RGHEFE T sehr BAR LT L] T B 2 2R3 K
wbs “ET RRRIE . RN AR, A
AT T 24518

B, HOE MW 24 TOLR R, mbay "4
Jerh AT T K 4L T BEE K = AR P 0 U T E
EO AR TR, 58 3 i i) e A RS DL L F R
B WERIE I, SO KR BRI . 46
¥ 5 E Eb s R B E S — 2

2) Wb CETET BTOWEE A R S5 W) ot 3R
B, SR S 2 45 T Rl s P e o i X b
BRI XAL . IR JE 5 R S5 % 3 RS WAL, kB
BRIE KA IR 158 005 i e 25 4% A5 W 14 o0
Sy rE, NREE BN BOCE R AT SE
WhE R B E S — Bk, T A HLBOR O R Y
JRy il A 32 ) A T A5 A 22 5 AR R al 4
A BB X B R AE

3) WhE CHRT WG R EEN 3 BB
B DORBY Be (A ML B0 DL R o s B B
(FEZEA DL O R B IR A ) A A KA By
B OBEMWE) .
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