F33E A1

Vol.33 No. 1
Feb.2015

YT 2N

201542 A ACTA SEDIMENTOLOGICA SINICA

X E 4 S :1000-0550(2015) 01-0067-12

ERMRXKEHRBRRERNERS
BEH WA BER EWN K W

(LINRE VR VEHS TR T BA SCZE IARBORSA BB INRTTE 2665005 2R B HIBRI A SC st sebe DFr 250013)

M E EVXERRWRIS ZRE B ANZ XIS B RS>, BT S BRRXEE
F S 28 sk IR AP 18 VR B v Ve T SV VR IR A = A AV 2 =R e P U E T . BB 7
TEAE TR (V5 W ] 4 e 9 00 , 2R 78 7 A 8 T A PR B8 o A P o SO R, 78 3 A B TR A TR LT e ) L
BG4 A TR BRI KT X Bk 413 o MK R K BF R SE KK TR K 4 A S A AL R
G, ANIF U R G0 R B AR LA AR R 2 RUSCA R IR K U 3R GE R RRAE A « 7RI T IS LA IR BE T,
IR AR, A A A s USRI 2 eV JRESVE ] OB IR 4R SERh AT itk SRl 4 IR 459 |
K FMR A G P iR & 2 = A AE ] . TERSRIROK R G R E B A& R CaCl,-H, 0 NaCl-H, 0, MgCl, -
H,0 Al NaCl-MgCl,-H, 0 $h/K R , HER BRI , & B bRy i A e S5 V5 I FNR K s AR VR 5 oy 2 AR TR A W &
BB, BRSO A RS, BUETLRIR R 9 NaCl-MgCl,-MgSO, Fil KCI-CaCl,-H,0 K%, T L F K4 EH
MRHEER . BEKRGH, A TR R CaCl,-H,0 NaCl-CaCl,-6H, 0 NaCl-MgCl,-MgSO, . MgCl,-H,0 FI FeCl,-
H,0, & & B4 ] SRR 1l TR AVE T (R AR G 40) At A8 8 A R TEAE ] . RAKINE REEFIR K REGHA
FI T EN RS AESEIRAK IS R G0 B 5V 0 V5 A 1 T 36 1l 1 Vs b LB 22 5 O e 45 0 St 8, T i /K AR 456
A AV E T AT TS 19% ~ 5% R A= FLIR s Vi AE P BURY R 4 5 4 70 T A R 4 - SR 6 722 A 708 BV D 77 1 5t )

doi: 10.14027/j.cnki.cjxb.2015.01.007

L, AR T s A A TE,

XKW AU ERR O NAKRR O WECEE kR
F—EER/N BB & 197844 L RBEEE MEMY: E-mail; xiaofan781026@ sina.com

hESEE P58l CEKERIRA A

S DURE - A L ORI S i LA A
M fERmNE 4, VURY)— BT T 4G T
BT PRIHCTTURR A DO 31 2 WL ZH AG TC A A AE AL
FAE B ED | LR LR X 5 DURR S S DTR AL
Hu AT AT BR A BTV A T A — 1 SRR
A SRR A E R T S by 2 A ) R R T AN
FLBR IR A 520, s B B AR . AR TS
XFT T e PR Eh 5 A 4 25 18] TR — 2 4507 IR i B
R AR ELA B Ay S

GV X FER ROk 88 Tk o
FEAE PR R 2R A Y IR A ST I, A
RRIRE W AR R L BB R A LB R R AL
PR3 T FSEARRT 8D . A SCLLE G R 3k XFE R &R
sk SRR IR EL 7 A VR 56 4 A SR ik PR L 1T
PR i B T3 0 R 5 s R T i A 45 Fil
BCAAEHIZE R ASAAT DL 43 A1 L B R Al B 5 38 Ak 1T
ST A BT A B A A AR — s PR

15T
1 MR

ST XA T 1L 2R 45 P4 g 0, Ja A b Al ke b 5t 43
X, P b LAH (3 —>% () Wi 5F (i) —T
(58) Wi & e L m Ml e e F M T AR, 22
Bk YT E B B, & e— B B W R s AR
DL Fr— 8 B4 g L BB 2 L AR SV R
BHRED), KNERRFEGAE —EEE A S50
FREL AR A HUIBUTS, B N L 4s . 22 E 4 R
TR 18k a sk A i A oKk, HrpgER
Z FFERG K E A S, WEE 2 150~ 170 m,
A R R 2 Ve I B A BRI 3
FR R K e o R B (TR 2)  HEAR o — 2 L v
h T BIBRER LR A DR H )| SR & B R BRI (&
3) LT TR T R A bR PR A b R R A A
A, FHERT 253 43 e IS 1) A T DS Y

OHEZK ARRIFHE (HEHES . 40972043) L EH R A H AR R ESAIE (4i5:211097) I HRE P EHERERESE (H5: BS2009HZ020,
2010BSE06022) 11 Z: 48 AR #3215 B (445 : GOSLDO1, JOOLEO4 ) 5 11 A BH5 K2 R T T A% (485 :2010KYTD103 ) 15 4 %5 )

Wik H HT.2013-12-23 ; W& dlefs H #7.2014-06-09



68 ot M

FLrp R EDURSZ R A A LRI, K 3h ) 2%
PR, DUBIOR I FAR S8 R o 3 IRJed /b,
HIREIZ R AT

015 3045 60 km
[ -]

]wmss =z

P BRI o

Fig.1 Section location in the study area

Z N HLARAS B RE A, - DY b DX i i L Bl tH—
VIR W R A DU ok B2 SR A B 3
AR LA, B TR 4 W S i 2 sh g S X
HZHE T B R i ARAERCA I, 2o AR
Ty 3 A ] 0 A 45 R P55 1) v G ) 7 S 5K PR
65 VH i DX T 1 T I e 5 34 R ) A A e A R
B T UK Sl S AL T UK RS el s 75T
[P/ R RE S Y1 AT I 8% 1T RN ITE 2
HApFI A0 FE P RERIX
2 JeafEZE R
21 EXMEBREAR

PG b X FER R 9K A B R h A e SCAE FH — ik
B, VAR SRIN R ORLE 1) HEZ 5 43 e 24 R AR TR DA
UL ] P 422 ik G 22 Ay 20 bR 42 i 8 11 422 g ( 14 R
I -a) AHAEREEEAE 58 20 A 3807 e S AR R AN K
SR

Bl SRR , VR P o, 4 S R B,
ZXEERLRIICE T 5 A, 5 — R MAE R4,
LN I/ R R AN A LTSRS S ), AL
HE G LRI RL S T AL  E  G HO
(FER T -b) 58 “ARMEE B4, A Lt 2tk
Ut B8 A A V)2 RAIE B ROR RS 2590, A ] T
NEBA] & R 7RI, AR o] WWAE N H = A 1k, 8 1]
IR EFERFLB(ERR 1 -¢) . FRIEAEH S 8050k
BN (T Y s SR b S5 N ) ot

E-E 14 335
IR A o~ o B
: e HARES oA :
| # | 4 ] LIk i}
fid
i iif ) i
il
o
o
| i
o # i
=]
= B
12.06 P il
B == o I
0,59 = jife (1) i
& .16 T L
. R )ity
| B 904 P
633 B
— = R
———— | i
— R
13.68 —= &= .
7 —
800 == o
" — <=>] il
E 9.70 ===
B —TE ToT
I I
26.32 - 2:;'] il 1
il
—~——
] Ca— [
3 12.89 O — L' i
4l == ——— S
B = == E—
bE iR A LY EREE  BENRE %

E ] [=] (=] [=] [w=]
g R Pk E 4 ik s
B2 BPa4s il X ok 2 2 25 A AR IR
Fig.2  Synthetical histogram of Zhangxia Formation

iRE TR

in the western Shandong province

IEE, AT DL ok 3 it 2 W PR TR — Fh O A
EHL,
22 HETEIEAR

AR AEBTEAERE AT , AT R ARAR K,
AT AR /N A AR E AR AR AR T A P FNR AR A AR T
YEH .
2.2.1 BEHETHBAEA
AR X TR IRIFARAE AR , FE UL IREE B R e 55
AW ISR TS | i S R th 2200 AL X e
FLIRIRE 5 B U i i e 3 R e s (IR [ -d)
T3 AP SRR N SR e SR Ak, S U A AR
B, NG Ak —2 | NEREE R AT UL A AR S A Y
RS A AT UL, 58 A U i se 38, 1T UL 22 R iR 4



B P A VU M IX K R AR IR ER e &

4t

H)i—

69

=T T [ | | ) i i
- ﬁjﬁ:iuiuwu
N R T R R | I N N O
. W WY T T L[ T [ [ 1]
- 7 Lol 4 [ 1 1 1
| |'| NI [,/'|'I'|"
S [ 1T T
T T ] e D S O
*

\E

= oaw | 1 | NE

il AT TN SNT T T

ZI/ T 1] ——=—_—/

Hl/\ X T T R

T B W A

Koy

AT
Clwn

s [ Jorim e ] ik
B

Clamaw ] %

E mincaE] e, wd B md . wid. aud

K3 & pask B2 A AR B A

Fig.3 Lithofacies paleogeographic map of the Zhangxia Formation in the western Shandong province
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Fig.4 Different generation cements in limestone of the Zhangxia Formation in the Weishan profile
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Table 2 Eutectic temperature and system partition of fluid inclusions in carbonate rocks in Zhangxia Formation
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Fig.5 Diagenetic sequence and porosity variation of carbonate rocks in Zhangxia Formation in the western Shandong province
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Carbonate Diagenetic System of Zhangxia Formation
in West Shandong Province

FAN AiPing' YANG RenChao' HAN ZuoZhen' CUI MingMing' CAI Na’

(1. Shandong Provincial Key Laboratory of Depositional Mineralization & Sedimentary Minerals, College of Earth Science
and Engineering, Shandong University of Science and Technology, Qingdao, Shandong 266590
2. Shandong Province Experimental Institute of Geological Science, Ji’ nan 250013)

Abstract; Carbonate rock is widely developed in the Cambrian system in the west Shandong province but rare studies
have been conducted on the diagenesis of the carbonate rock there. It can be inferred from microscopic observation of
this study that there exist compaction and cementation as distructive diagenesis and dissolution, pressolution and dolo-
mitization as constructive diagenesis in the studied area. Degrading neomorphism and aggrading neomorphism affect the
physical properties of the rock differently, the former one makes little sense to improve the physical properties, while
the latter one is conducive to the formation of inter-crystalline pores. Combined with the analysis of fluid inclusions,
the Zhangxia Formation comprises four continuously evolved diagenetic systems, including seawater, freshwater, con-
nate water and thermobaric water diagenetic systems where different diagenetic fluid systems and diagenesis types are
developed. The seawater diagenetic system is characterized by low diagenetic temperature and single-phase fluid inclu-
sion in the environment of the shallow seabed. Diagenesis in this system mainly involves compaction, micritization/ ce-
mentation (to form fibriform, coaxial fibriform, coaxial proliferative cements) , and dolomitization occurred to the oo-

lite at the seawater-freshwater transition zone. In the freshwater diagenetic system, the early stage witnesses the pres-
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ence of CaCl,-H,0, NaCl-H,0, MgCl,-H,0 and NaCl-MgCl,-H, O low salinity water systems under the actions of iso-
metric calcite cementation and freshwater dissolution; the ancient epidiagenetic stage and the epidiagenetic stage are
manifested with the dissolution action. In the connate water diagenetic system, the diagenetic fluid systems are pre-
vailed by NaCl-MgCl,-MgSO,and KCI-CaCl,-H,O under the actions of cementation and presolution. And the diagenet-
ic fluid systems for thermobaric water diagenetic system are dominated by CaCl,-H, O, NaCl-CaCl,-6H, O, NaCl-
MgCl,-MgSO, , MeCl,-H,O and FeCl,-H,O under the modification of cementation, burial dissolution, presolution (in
the form of coarse stylolite) and aggrading neomorphism. Both freshwater diagenetic system and thermobaric water dia-
genetic system are suitable for the development of dissolution. Most dissolved pores caused by selective dissolution in
freshwater diagenetic system are merely filled with the cements produced in the later stage. But dissolution in thermo-
baric water diagenetic system can proliferate by 1% ~5% of secondary pores. Both the incompletely filled coarse stylo-
lites that are produced from presolution and the inter-crystalline pores developed under aggrading neomorphism are
helpful to improve the physical properties of the carbonate rocks.

Key words: West Shandong province; Cambrian system; diagenetic system; fluid inclusions; carbonate rocks
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