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Abstract

Clay minerals are the most abundant minerals in strata. They are an important
component of mud and shale, as well as an important cement and part of skeleton
composition in sandstone. Other types of rocks also contain different types and contents
of clay minerals, which can be seen everywhere in strata. The composition, content and
physical and chemical properties of clay minerals in rocks are closely related to the
physical properties of sandstone reservoirs, and also closely related to the quality of
mudstone cap. The study of clay minerals in strata is of great significance for the
protection, exploration and development of oil and gas resources.

Firstly, the effects of various clay minerals on well logging curves and their well
logging response characteristics were summarized, and the clay minerals were
qualitatively identified in several Wells in the study area by using the crossplot method.
Secondly, the multi-regression mathematical model and the multi-mineral inversion
optimization processing calculation model of Quanti. Elan module based on well
logging interpretation and processing software are obtained by crossfitting the well
logging response values of uranium, thorium and potassium in the logging data and clay
mineral core analysis data. Thus, the specific content of clay minerals in multiple wells
in the study area is calculated. Both mathematical calculation models are in good
agreement with the core analysis data. The result of calculation is good. Finally, the
evolution characteristics of clay minerals from several wells in the study area were
analyzed, and it was found that the content of clay minerals in the normal compaction
section of the study area was relatively stable without significant change. At a certain
depth, montmorillonite was transformed into illite, and the depth of montmorillonite
transformation was about 1500 meters in the deep water area. In shallow water area, the
well of transformation from montmorillonite to illite conversion depth ranges from
about 1900 to 2800 meters. In the subsequent depth section, the content of kaolinite also
begins to decrease, while the content of illite continues to increase. In this case, illite is
the main component of clay minerals. The longitudinal variation of clay mineral content
in depth profile in the study area accords with the general rule of clay mineral alteration

In strata.

Using well logging information to study the type and content of clay minerals and
their diagenetic evolution characteristics in mudstone can provide some basic
parameters and certain reference significance for further reservoir prediction and well
logging interpretation in the study area.

Key words: Clay mineral evolution, Well logging data application, Quantitative
calculation, Deep water deposit
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Table 2- 1 Dehydration characteristics of mudstone at different compaction stages
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Figure 2-2 Relationship of clay mineral content with depth in mudstone in Jiyang Depression
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Burst #H5E = [ BUBUK IR FP3R 1 e SE K AR (18] 2-5) 1690 AP AT BA
KB AR o A8 TR SEIE A R 2 I SE B Bl e sh i MDA AR 4L 20 RO AR B 1, e
EAETURIIAIN S A RERSLIEAK, b —e ERJZ B g EK, P a4
VO BRI B )& /K B LTA 2 1 80% A, didls 1 K& B A 1], i
AR R RIURE B0 AR R U D o e AEBEA IS Sl RE rh s SLISUK K& & s> 2 AR
WS 1Y), IR VRS AT AR 0 B el N S5 RGP e A AT 50, T ARBZAK PR
LR 70 B AR I AT HE K

12



92 5 R YIEIBCATEL

=132
i
. D Tk
II
\ L Rk
\
1 L BIRK LR
' N o
70% 1'|
L TR
II
| =196 A
B — bt K HE=2.28
WEE B ok Wi
10% * L i B e ’”S
. . =257
o : 5% S = oK
- . WEUE
G | 20% el T
13% 40%

B —

B 2-5 EARYE A e S R (K AR AR AL Al (6]

Figure 2-5 Volume composition of Marine mudstone during compaction process!(®]

2.4 REEAFRNAHHNEZINEZE

H TS A T RA R Ve 8 e AL B = B A 3 A N, R T = 2
X 5 WA B R I — B A0 S S IR R I BRL R IR AT A DR ER T . SR Tl R A T
S o7 3 S 52 B 2 R FE R3], AN TR H XA ) b 5 AR P 1 2 o 52 A T U
[ra) A7 R A P B A B 7 DI P SR AN TR Y, S A ) R R AR BT SR Y
KABEFMRKAIMX Z 5. Robert 2518 X 38 [F 785 /52 VU /N X RS £ 8 Rb kAT
W HAESE T IR A0, & 2-6 4 Robert ZE(IBF 7R, i AT WAEAS A Hb X
S WA ) A7 R A B A Ui P BRI R B 2 AL L PR A 220 1, IR B AR B T 4R
AL X 8] K LI7E 58°C~89°CHT 1800m~2800m AL i il A .

13



92 5 R YIEIBCATEL

0 0
o ﬁL
500 o
1000
1000 |
1500
2000
2000 w
E E
1 2500 | B 3000 F
% B
an00 F o
4000 F
3500 F
4000 F
5000
4500
5000 . . ! L G000 L L I L
0 20 40 &0 80 100 0 20 40 60 80 100
EHOZE/ (% FHAESE/(%)

B 2-6 ST A X 52 i A B A A A 0 T BE TR R AR A 70
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Table 3- 1 Well logging response values of common clay minerals

i A mika &k A

AME I AR (pu) 44 30 37 52

AMEFENHE (g/em?) 2.12 2.79 2.65 2.77

o't FEL IR THT 4155 (b/e) 2.04 3.45 1.83 6.3
PRPFAE (%) 0~1.5 3.5~8.3 0~0.5 0~0.3
ELIHHE (ppm) 0.8~2 10~25 6~19 0~8
B8 (ppm) 2~7.7  87~124  15~7  17.4~382

Th/K 3.7~8.7 1.7~3.5 11~30 10~30
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Figure 4- 15 Relationship diagram between
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Figure 4- 16 Relationship diagram between

chlorite content and potassium content chlorite content and thorium potassium ratio
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Figure 4- 17 Relationship diagram between clay  Figure 4- 18 Relationship diagram between clay

content and uranium content content and thorium content
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Figure 4- 19 Relationship diagram between clay  Figure 4-20 Relationship diagram between clay

content and potassium content content and thorium potassium ratio

25



o 4 5 R ER Yo BRI

K 4-1~4-4 73RN R TIX S &S0, B BN ILERRATS
K. TIXn Rl E S A& R REARENLIEEMRK R, KRRyt
FOH 1 2 32 TUARIA 5T S5 A1 5 DA 2 S T S 250 55 05 4 & B AR SR IR ez,
I BT S BAAAF R BN R BRI A L & 22 5, KA IR PE 2
PR E R, TS SR AR SCTEAN Y (B 4-1) s BocR & EMET
wonER, WSSEBAZEABEARIFNIEMERKR; HIRSESEMOSTER
A MRIER R, AR 55 MA & R ARG 2 IR .

Kl 4-5~4-8 73 Hl A TIX ARG S 54, & SIS EMEMILE RS
K. iR, ZXATESESHFNA S ERARSNEME M dnRsE
BEH5PRAGERERIFIEMGHE; HoRSES5 PR A S ERHERZE,
LA LUAE B SR A S BB — 8 IR S .

K] 4-9~4-12 N7 TIX s A2 58, & S 2 IHEx RS
mEfR, ZXETRSESRRASERA —ENAMEIEMHEX: SR ES
A S RN AR - ERIEMN; B RS ESRR A8 E, TR
RN AR CHE, (EAHSREAN Y, S ElS, SAaSEs> (& 411 4
BRLCAE I 5 Ee S 2 [H R B — % I IEAE G R R

Kl 4-13~4-16 AR LIXSRe S m S, . HEEMEMHIERCRT SR
mE R, ZRATRSESZR A SERA S WL IEMERNH; xR dE
A ERAEE — @M IEMME; HrRSE S8R A S EMNAAHCEARHE;
EHAPEE N S5 e i & B B A —E IR .

Kl 4-17~4-20 AW TIXCE OGRS H & m 58, £ @S EMEHILERR
T MER, ZXATRSESH LS EREA e MM A, X2
Rkt L& ks, Ml R aE olisE; o R S ESME S ERAEYT
PIEAHCHE; B LR S 2S5 L HEIAHECHEWRE AR AHE, X2RNE 0
IR E AR, MHA TR GEX AL TES; AHENSHEEEEAR
U HIEAH R R R

4.1.3 BT M aEE N AR Z TR FEE

HIE 4-1~4-20 W70, FERFFETIXH, A& B R 1 i o R 8 Yo & &
500 BT - w0 AR AR SRR AN IR A W, A IRAR DR PR e, DALt A
BeRE O EE M S i 2, S BRI B A BRI T SRR SR A
PR ARG 2 K 2 T Rl T SR A 24 5K

26



o 4 5 R ER Yo BRI

(MT = 0 065 * TH'™ -0 000006123* (TH/K)*" + 0 323
J YI=0.002* TH*" -0.0000001409* (TH/K)"*** + 2.805 4-1)

269 6848

|
|[YN = 0.018 TH -0.000003186 (TH/K) +5.092

A TH—%‘{F\'J#ﬁ, ppm;
K——H3H,
T——ﬁﬁ%%%ﬁ%ﬂmi,%
YI——FH R4 &8, %;
YN—— RS L4000 &8, %,

414 ERBN AR

B 4-21~4-23 DRI ATEE LA R TH SRS I I 25 5R 5 5 O Ak B e i 4l SR (X L
KAE. HXEg R, MAHZ cRIHM G EERINENASE. FAA S
BALER L S S Do T I AE RV & BB, PR T AT AR 2 EeA A AR
R HUT LX SR Y& &

SLahERos® )
ad

y=0.0088x - 0.0014
RI=0.6072

0 1 2 3 4 5 6
HTHEROZE (W

B 4-21 MRS AT & B O A 4 R EL

Figure 4-21 Comparison of montmorillonite content calculated by model and core analysis results
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Figure 4-22 Comparison between model calculation ofillite content and core analysis results
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Figure 4-23 Comparison of clay content calculated by model and core analysis results
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