ISSN 1009-2722
CN37-1475/P

VY ML ST RIT T

Marine Geology Frontiers

5537 B4 6 1
Vol 37 No 6

WRILIE, FBKCE, APRPE, 55, VUK 2 - roBige sk i o 28 A8 St BUsAL LI] . WPE s BT, 2021, 37C6): 39-48.

Xk 2 ARHRHKA =S
== [B) B A E A AL

v ERE A4, Bt koS, e, et

(LRI, BRI 43010052 AR TR — AR IT T, 7 55 266061: 3 HifFIh B IR & B A FRA 7 TRBAR A F,

VT 524057 4 # [ 3t TR A S 7 B VPR HLSRAIF ST, 75 5 266071; 5 FR A RS2 (AR, 75 5% 266580;
6 YAt iR R R E O &, PRE 071000)

 EmELNELARS ZATANEOEE, EOHK2 FOEEEERRAR TN
BE6, X THZROKOTEHRKRY , L4 L %d@3 X JHEH MITHEIE, ZETAFR
P, A2 H407~570m O & B-OEBHATT M. FFREIAG AL BHAK2 *FF
MABOFE IR EPE L P HAZ ALK, A RAN—_EKIZRFTABOEE, OF%
ILRES TS LB O = a0 ABRIFHT R AR, LREZVEESOEEI R EEE, A
PH ARG & LAk & B GIART A o, Z R G 5 B A8 5 60 A SRR,
ZIH G BBIIE, BAR 2O FERGEEHFEL P ¥R R, Fe’ W mAadk it
P AR, B S e EAREY I 5 R A 5] S 09N Ay T 48 ik M e B AR R k. T Y A
B A K F KL E I, B R AR T G = B W R EZ Fe' 3 RR .
EREE, LR REF O EAA—B S K LED Yok, ARRAE F BFRIEG =5
BB OELHT, BRT RENKGEE; MILMMEE 20 H A AU RR BN S4E

=%,

KGR B 2 3F 4k G &8 X HEATH A A R A

& 525:P736.3; P588.24 RRFRIDAS: A

0 5%

H 1791 4F 2 R M A =5 DK, A sh
PRI — B b R S R et e e
HFETRPE T AR SR AR A 5, S0
ML T A A, LA B R 85 2 12 S
WERARRE I 2 AT TE A . TR R A AR R
YT, 2 F B IR, AR — A
BT s LT H A S A 0 AT E L,
P R 8 11 2 e TR LA R

Wis HEA: 2020-03-07

BN . FER A RFHEIES (41872114) 5 [ RHE LR VT IR R A & 301
HRAEI(2017FY201407)

PEH B RITIE(1993—), 5, FERMi-t, FB AUt R T2 52 Mtk
W53 TAE. B-mail: 874606194@qq.com

BWAEE: F £0(1957-), B, Wi, DR 5L, BRGNS
BERIARIEAN KO A i R B9 TAE. E-mail: qdxhong@163.com

DOI:10.16028/j.1009-2722.2021.051

BRI A R TR A 2 s st
BEROTE TR AL, BEHSE i E B e R —, 1
FEHE K AR RS Tl D, — <1 nmol/L"™™
e SR T R S A 4 AR, A S
T R 10 Ak B I T e T T A R
44 Mk 1 25 A1 (ankerite) , AN 1o BE T -5 H gy
kA = A1 (ferroan dolomite) %2k Jii H = 71 (dolo-
mite-Fe) . T4k 1125 A B0 1Bk 5t B ik i,
AR ) 7RSI % 0 R R 1 2 A T A
T AL S T, B SE I AE IR 4
k2 AR 25— REREZE RS 1 BE S BBl (100~
200 °C) WHEATHY, &4 Mg’ Fl Fe’ B T YRR 1L
Wi (pH=5) RE¥ 7 AT AL IR I = 4, Sk = A
T I 3 1 A R, 6 pH A T 7.5~5. #kA =
FHRUUBR R, Brmdb it 2 i R A 5
Yl — TR IR AR 7, BT 1 2 A
Fe 7 AL A1 Tk S M A o v R R ok U™
R 25 BT B A5 T A R 4 W pR AR Rk 1 2


https://doi.org/10.16028/j.1009-2722.2021.051
https://doi.org/10.16028/j.1009-2722.2021.051
mailto:874606194@qq.com
mailto:qdxhong@163.com

40 Marine Geology Frontiers ML T

2021 4E 6 A

A ke, A g R — R 267.21 C,
AR ) Y B 15.31%(NaCl), - 14 % %
7 0.89 glem’, TA B8 4% R A S KL 4 07 PR R TR
EREE | i EE O IR R . TR I
IR 22 30T 4 Hb VL P 2R 5% 90 241 T B Ak 1 5 A T
PR 2 21 2 543 ST BT VR[] A R 4
BB, HU 78 SR 20, TP 4G T8 K 1 KU
TEFIZ A G T A R A B AL . AL
BT, T IR T — S Bk A IR 4
SR T B e b AR TR 2 T SR A5G
I, T b P B Rk T R TR R R 1)
TR HZZE R, T IREE AL, AL Fe AL
HRJEZS I Fe™, M3 IR, Fe 255 A
P25 A s TR B R 1 25

H, P eSS DR, ZEP6 2R 1 JF. PRt
VR T 1 LR T K 2 HI LB 25, BTA
WFSE P VDB 5 11 25, 1 SR RSk S 3R
AR BRI R e e K o I A A A
2o TR RS R S K [
T JE PR o i R X P VR R &
B £, Horh e &Y 35 L Vb BES R
ZAWIR S G IO BBV R . A
it X GBS RATET, 45 AT AR, XK 2 O
407~570 m H = -8 H = A5 T 17408, XF e H:
SIEBSEL . A R R R LIRS 1 % (RIS AL, Xk 1

SR T TR
1 A5 ORI

VEUDRE I SR TR VU R & 2 —, M b v e b
ARG -, 05 AR 8 km” T [ R ¥ DU KR
B A TR KRS L BB RO MR
YKL B A1, VIR AR 0 L VO | RERE
R e 5 o P UD R K ELA TR A 0 B — FRCRRAE,
TSR, — AR AE <5 m, Horb oy ik s,
AlIk 15.8 mo PV A AR AT S Ay
Bt | VR B AE E, rPoRr R, B RV i A
B4 AR, VY VDR S AR I B 2 B RO, 2R
YIRS kT

) H A0 1k, EPG RS T m R RHE S —
6 V7K 1L VIK 290 PUA 13, PR
UL PARR L IFREERE 1 IE. Hod sk 1 AP Rl
1B 283 A AR AR R R R 2, A8 18 1) 3kl A= ARk
PEEMARFUA IS . Pk 2 H (B DA T 5 I
K% b, HHER 600.33 m, 4l MR A4S A g —
BGRARYL . B R L gl . Lrioiige s
AR RSN, K 2 PR E s A
£7F 390.17~600.33 m, LHEESE 210.16 m([&] 2), 3
TRFRASE, kams

1 BEbEELHEImREK2 HUE

Fig.1 Distribution of islands and reefs in the Xisha sea area and location of the well Xiyong 2



5537 % 4 6 ) VRATIE, 2. VUK 2 H ARtk A 2 25 (a2 SR IE s A 41

7 || |[RH o | mtenE | o
VG EE VAN
# SRR 2,
410 73
AL I
&L RFREHTRA P
420
# -
ENRIaE=T
it
430 / BE G kE s
i
i
440
# i
oE
450
i R 7|
i RreIeEr T
1460 (!
R G [ 25 | s
RGBT
(SRS [
ORI s [
470 BYeErT
B 7 Z|HOR @ 2 :
- L1480 #s L
- # B , ‘
FREAZH | g .
ERROGAEIEal
490 S =
va LTSk c =
R B4 (O BRI 1 25 i
s S o 2 BT 1 77 L8 X
P e
VRV B (0 AR ¥ 1
[EETy N m
IR (0 “
510 B,
aEy o
i
il
520
VREIACET
530 B -
— IR i
- FREar) o M
[|wm iz ot
540 [ixrie
BT i 4
7 e
IS A
% ss0 e -
B /[ [/ g
//Dmﬁﬁﬂiﬁ A ¥
560 —==—
; e
| A 570 VA “
| | Erhreesmna g
580 // -
il p
o / 4
P R R
ES 1590 Hz -
}
g | B . - |
EA R P LR % o

B2 #k2#EOHELETEE
Fig.2 Stratigraphic column based on
the core of well Xiyong 2

2 MRSTE

AR A PG K 2 HEh 5 407~570 m 1Y
oz B TESE PR Ui G 0T, R A BRURE [1]
PEARAE, SECRRIER B I RE i 35 4

FE AL R RR Q0T SRR S EA T ER VRIS i
AFDHGWEES o R ORAERE i URL A X 510, T A
I HEAF PR B 40 min, ST B 10 min, 2R 0
PR T % 20 min, FEIRS 28 &S, KRR BT
50~60 C (B2 T4 1 h J5 FFE 10 min, 4
05 58 B K I S S AR it e A R 1) B 3 3
J b, FHBEE R RS e S R mT

A US>k H 1 2 845 DIMAX-2500 BU Y
X AT, Cu-Ka $857, miH 40 kV, FLJE 100 mA,
HHYER 10°~70°, 24K 0.02°, FUrAE R 0.2 s,

KNGO NS Pyl S & oy ates 4 Ipan=N P 9t 1l
T REA SR A SMRBA AT T,
AT ELELFIN D A KR R, bk T AR S
RIS B2 A AR, 32 283 F P oAl s i = oAl
SRR AT o AR YRS RE B A kY
2 A0 AT A, HeAlAR 2 D, PR Rl A7 54
F S R LA A T AL

HH SR RETHEA T Y T s 8 A
1
N
@}}é

=

(D

wj=

2 w A8 A IR LS

1N R R RS 3 s YIS 1
B

KI5 R 52 I8 1 R AT R
Hf.

383575 ) PDF A70fk K - 194 A1 90 K
0BVt RO, AR 4% 0 4 3 0 S
L NTITE 45 0 5 R 43

3 ZER51HE

3.1 AR

MU LR, PK 2 A Hg A = a7
YePl g (8 3), 16 L As e o 4l L A 400 m
RFHT AN b o g T A — B S B g BT 480 m



42 Marine Geology Frontiers ML T

2021 4E 6 A

(a) - H g L THR (401.75~404.51 m) V& ¥ (6 1 = 4 R LR
BRI YFIE; (b) LB TR ALE R (417,11~
419.77 m) H 2 3 R B A Ko B A0 AL LU oS A0 i - e
BRRF PR Y (o) b HH g sl — B (459.99~463.26 m) A =
EHART Y (d)_EPHi g R — B (474.75~
483.52 m) TR (010 = HAFTE B L L i ks

3 Bk 2 FEREEDHIE
Fig.3 Characteristics of dolomite in well Xiyong 2

302 77 7 ) 2 0 2 fBl K L S 0 (11 3), B S
K 2 FHESE A B VIR 1 AR NS, TR
A T g S R KLU A . 1
oA (R 1 5 A0 IR B8 90%~100%, 5 ff A1
BN 0~10%. EIEA A ikE I, £
o — T4 LA — 9 T AR A, 5 VA /N RSB 1

5 500 | 420~420.3 m , a
2000 |
i 1500
=
% 1000}
.|_
=500
1. 11 i
[l =—— ) S o gt __;_.‘;:
HH=A
) ) , , i
10 20 30 40 50 60
20/(°)
5000 |473.55~477.15 m ' c
4500 | |
1 |
5 H
% 3000 F |
22500 f
?ﬁ 2000 f !
1500 f
1000 |
500 | - i) )
0 - M | pit'y g L s o
PH=A
TiA |
1idh
10 20 30 40 50 60
20/(°)

TN, S PR 1 300 A = s i nl ™
32 FYmEMSES

AN P AEAE X H Sl AT 5 1R 3 v LA AN [
PR AT SR DA A, AR Ff L AREAE A S e ( mT LA A Dy G
FEH YRR, J5 A 19 (104) FRAEVE d A T
2.995~3.035 A, 1A (104 F#EIE d T 2.854~
2912 A, SCAR (111 FEEIE d A~ F 3.39~3.40 A,
YER H A R R Gk (e 1 BU R B 7 iy =
] 500, 78 X St Big T, sk s A BA 50
AR SRR, FRAE AR [R] A I 0% 6 T
[i] ST 2 5, — T 75, Bk 1 = A A Tm] A T
s T ) B R — 2, R ok ] AR i v T (R @ 191
KX B MEA A 1 E PR ST 550
Ji 1CDD 1, brifEk A = £ (R R g5 41-0586) 1Y
d(104)fE4 2.906 0 A, 4L = A (K A 95 36-
4260) 1) d(104)E 4 2.888 0 A, —FAH2% 0.018 0 A,
THRAs AN T ZHZM, >2.906 0 AMH = A
FEETHRNEA A B A s aS58%Asa
XA TR . PUK 25 H = 5 B (390.17~
600.33 m) X LBy ST E LU — (& 4), 20
Bk = A B Y s A B Ak 1 s - A L

5000 F 435 m b
4500 -

4000 |
3500
3000 |

%2500-

= 2000 |

71500 F
1000 | i

500 | ;i

10 20 30 40 50 60
20/(°)

527.3~527.5 m | d

HZEA
10 20 30 40 50 60
26/(°)

() 5 A0 Ik 19 2 A XU, 420~420.3 m; (b) £k 12 7 5, 435 m;
(OB LT A A Bk, 473.55~477.15 m; (d) 5 A 5%, 527.3~527.5 m

4 Bk 2HAKBZA.BEA.HFHABRITHE

Fig4 X-ray powder diffraction spectrum of ankerite, dolomite and calcite in well Xiyong 2
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Table 1 X-ray powder diffraction analysis results of dolomite in well Xiyong 2
. e . N o e ) R
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WBN"3.5% 25308
BRAZ49.6% 2.9079 48387 162336 208 489 04254
xy-4 7 4252~4257  HRAZE T f#H42.0% 3.0316
TERH"5.0% F#53.4%  2.5206.2.822 4
BAZA4154.5% 2.908 0 48365 162008 278 643 04323
xy-22 8 430~430.5 HAZE 77 fRA144.7% 3.0313
WEEH0.8% 25307
o Fz=499.2% 2.900 6 48305 161506 1515 3092 0.4900
xy-5 9 432.75 Bzt F150.8% 58004
xy-6 10 435 BAZSE BREZH100% 2.906 0 4.8327 162078 1419 3240 0.4380
i o 0,
. . P %7& }?ﬁzﬂﬁi;& izgf Z 48321 161775 1133 2532 04475
. B 4198.6% 2.907 9 48362 161910 1383 2776 0.4982
w8 12 BL2BLT BRERE Iy RA1.4% 3.0332
. BA=498.1% 2.906 1 48345 163093 886 2073 04274
X913 AS26TASEIS KRR e v SEERN0.6% 3,033 5.3.296 9
o BA=4197.7% 2.906 1 48355 162012 1192 2642 04512
xy-10 1 e FIRA 1. 7% £1£50.6%  3.027 5.2.818 8
= 0,

.t 5 4605461 Bpz %;ﬁ;gsz;a iizg :) 48344 161846 138 2930 04730
1523 6 46284631 — Qz‘E 99.1% 2.904 3 48323 161705 1360 2598 0.5235
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— - 0,
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SPATIAL VARIATION AND GENESIS OF MIOCENE ANKERITE IN
WELL XIYONG 2

SHENG Jiangyuanl’z, YAN Zhuoyu3, FU Heping4’5, MA Xiao"’, ZHANG Haiyangé, ZHAO Qiangz, XU Hong2’4*
(1 Yangtze University, Wuhan 430100, China; 2 First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China;
3 CNOOC EnerTech-Drilling and Production Co., Zhanjiang 524057, China; 4 Qingdao Institute of Marine Geology, China Geological Survey,
Qingdao 266071, China; 5 China University of Petroleum (East China), Qingdao 266580, China;
6 Baoding Center Seismic Station, Hebei Earthquake Agency, Baoding 071000, China)

Abstract: Post-Neogene reef dolostone occurs widely in the Xisha Islands and a great amount of ankerite has
been found in the well of Xiyong 2. However, the research on ankerite is rare in literatures. In this paper, the
ankerite-dolomites in the interval of 407~ 570 m of the well Xiyong 2 are analyzed with X-ray powder
diffraction upon the basis of previous research data. It is found that the Miocene ankerite mainly occurs in the first
Member of the Upper Miocene Huangliu Formation of the well Xiyong 2, while the ferroan dolomite dominates
the second member. The porosity of dolomite shows a positive relationship with the amount of ankerite. The
higher the porosity of dolomite rock, the higher the ankerite content. The crystal cell parameters of the Mesozoic
dolomite and ankerite in this region are large, suggesting that they are rich in calcium and iron. The order degree
of the dolomite-ankerite in well Xiyong 2 is greatly affected by Fe’’ content and the increase in Fe’~ will reduce its
order degree. Therefore, it is not appropriate to suppose that the dolomite in the well Xiyong 2 of Xisha is simply
formed by penecontemporaneous dolomitization. There was a great deal of volcanic activity in the Xisha Islands
during Late Miocene, and the magmatic hydrothermal fluid may provide enough Fe’" and heat for the formation of
ankerite. In the late diagenetic period, the first member of Huangliu Formation with good porosity was greatly
affected by volcanic activities. The heat and rich Fe*' input promoted the transformation of dolomite to ankerite,
and a large number of ankerite was then formed. However, in the second Member of Huangliu Formation with
poor porosity there formed only ferroan dolomites.

Key words: well Xiyong 2; ankerite; X-ray diffraction; degree of order; genesis analysis
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