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ABSTRACT

We analyzed clay minerals and their relative abundances of
Miocene to Pleistocene shales sampled from northwestern Taiwan.
Results of vertical changes on clay mineral species and abundances
yield information on degree of burial diagenesis as well as possible
rock types in sediment source terrains. Samples were collected from
two localities. One is from the core materials of KY-1 well, locating
on the western coast of the Taoyuan Tableland. A series of 30 samples
was collected from the Pleistocene Toukoshan Formation to the
Miocene Taliao Formation, ranging from 184 m to 2,602 m in depth.
The other locale is from three outcrop sections along the Dahan River,
Tzukeng River and Sanshia River, respectively, in the NW foothills. We
collected 35 samples from the Pliocene Chinshui Shale to the Miocene
Mushan Formation with an estimated maximum burial depth range of
2,547-5,193 m. Results from X-ray powder diffraction analyses on
collected samples show that KY-1 samples are rich in expandable clays,
such as smectite and mixed-layer illite/smectite. There is no characteristic
vertical change for the relative abundances of expandable clays and non-
expandable clays (e.g., illite) at the KY-1 well. For the samples from
the foothills, the abundance of expandable clays is high in the upper
section and decreases when increasing burial depths. In addition, illites
are generally high in abundance throughout the composite sections
of the foothills with an increase of its abundance at the lower part of
the section. It appears that the depth range of 4000-4500 m reveals a
downward decrease in expandable clays coupled with an increase on
non-expandable clays. We therefore interpret that the above depth
range is the depth where smectite to illite transformation occurs.

As illite is abundant for all studied samples and it coexists with
large amount of expandable clays in rocks experiencing shallow burial,
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we examined the illite crystallinity to better understand its origin. For
burial depths deeper than 4,200 m (i.e. for Shiti and older formations
in the foothills), illites show lower crystallinity with a Kiibler Index of
0.30-0.53A°20, indicating a possible diagenetic origin. For burial depths
shallower than 4500 m (i.e. for all formations at the KY-1 well and
Peiliao and younger formations in the foothills), illites show a higher
crystallinity with a Kiibler Index of 0.27-0.41A°20, indicating that most
of the illites are sourced from low-grade metamorphic terrains.
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Figure 1. Geological map of the study area with sampling locations. Sample locations include KY-1
well, Daxi shallow boreholes, Sanyin-1 well, and Tshouho profile in the foothill region. Daxi
shallow borehole (10 m in total depth) and SY-1 (300 m) locate on the Tahan River bed and were
drilled by Industrial and Technology Research Institutes. The geological map is from Chinese
Petroleum Corporation (1978).
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T BlE S 2R LRV S CUE R OMPACALERE - KY @ BE 5
SH : HAEA(Shale) ; S © B A (Smectite) ; 1/S : FACGE/M AR EHEY(illite/smectite);
K.I : 52 NS #E(Kibler Index) » DLA20EEAT ; FWHM : F = o

Table 1. Relative abundances in percentage of clay minerals and illite crystallinities for samples of
KY-1 well. KY: Kuanyin-1; SH: shale samples; S: smectite; I/S: mixed-layer illite/smectite; K.I.:
Kiibler Index (in 2 theda); FWHM: Full width at half maximum.

A IEYI(HHE S %) K.IL
mgsmne | NI ECIm#FER) | 17 1.6 1 035 | 036 |FWHM
T?T'\‘Kgﬁﬁ/ﬁh E}%FT"%

PEJEE (m) g BEE | US | SHIUS |2ka | 4hEh | m5Ea | A
KY-1-01-SS | 184 NPT 0 0 0 727 | 143 | 13.0 | 029
KY-1-02-SH | 253 Rl 557 0 254 | 363 | 216 | 167 | 029
KY-1-03-SH | 353 7.8 23 101 | 421 | 272 | 207 | 031
KY-1-04-SH | 426 75 2.6 102 | 453 | 315 | 13.0 | 034
KY-1-05-SH | 504 2.9 0 29 | 453 | 335 | 184 [ 0.8
KY-1-06-SH | 554 G 32 0 32 | 508 | 251 | 209 [ 032
KY-1-07-SH | 602 35 0 35 | 424 | 287 | 253 | 034
KY-1-08-SS | 640 953 | 372 | 1324 | 5203 [ 2483 | 99 | 022
KY-1-09-SH | 703 6.8 1.8 86 | 472 | 281 | 161 | 035
KY-1-10-SH | 752 17.3 1.9 192 [ 424 | 235 [ 149 | 039
KY-1-11-SH | 802 144 | 29 173 | 482 | 210 | 135 | 030
KY-1-12-SH| 852 6.6 1 76 | 456 | 232 | 235 | 035
KY-1-13-SH| 901 KEE | 62 0.5 6.7 | 477 | 283 | 173 | 040
KY-1-14-SH | 952 52 3.8 90 | 562 | 203 | 145 | 030
KY-1-15-SH | 1002 12.2 0 122 | 479 | 248 | 151 | 036
KY-1-16-SH | 1019 7.7 0 77 | 873 | 30 20 | 0.26
KY-1-17-SH| 1052 7.6 0 76 | 486 | 209 | 229 [ 026
KY-1-18-SH | 1102 | ®M#kE | 43 2.0 64 | 522 | 231 | 183 | 026
KY-1-19-SS | 1134 100 0 100 0 0 0 None
KY-1-20-SH | 1442 5.6 0 56 | 263 0 682 | 032
KY-1-21-SH | 1499 FLfE 11.2 0 112 | 358 0 530 | 031
KY-1-22-SH | 1521 11.1 3.4 145 | 363 | 80 | 412 | 031
KY-1-23-SH| 1772 7.7 25 103 | 484 | 144 | 273 | 039
KY-1-24-SH | 1820 182 | 41 | 223 | 429 | 108 | 240 | 034
KY-1-25-SH | 1866 405 | 91 | 496 | 176 0 328 | 0.26
KY-1-26-SH | 1944 Bk 6.7 4.1 108 | 447 | 208 | 236 | 0.8
KY-1-27-SH | 2007 6.7 0 6.7 | 501 | 157 | 275 | 036
KY-1-28-SS | 2054 0 0 0 5117 | 231 [ 2573 | 0.24
KY-1-29-SS | 2119 0 0 0 100 0 0 0.14
KY-1-30-SH | 2170 2.1 4.1 62 | 307 | 161 | 47.0 | 041
KY-1-31-SH | 2203 p 3.4 23 57 | 259 | 135 | 550 | 036
KY-1-32-SH | 2255 L 0.2 0.2 04 | 261 | 58 | 677 | 027
KY-1-33-SH | 2301 1.7 1.3 30 | 511 | 141 | 318 | 033
KY-1-34-SH | 2381 i 2.8 2.1 49 | 328 | 207 | 416 | 035
KY-1-35-SH | 2602 S 7.3 1.4 87 | 630 [ 209 | 75 [ 035
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T U Z 36 ERRYIAH S (CLE S e O P A S M - DX 0 RIFERSH
SY @ =R—5fH ¢ CF © pletEslia » TsH @ =G HE » RIS tRE— -

Table 2. Relative abundances in percentage of clay minerals and illite crystallinities for samples from
the foothill region. DX: Daxi shallow boreholes; SY: Sanyin-1 well; CF: Chengfu profile; TsH:
Tsouho profile; Other code names are listed in Table 1.

féiﬁ%f%ﬂ‘ﬁ%ﬁﬁﬁ?%) K1
- we |EFIENECImPFmr)| 17 1.6 0.35 0.36 | FWHM
*ﬁi?ﬁﬁlﬁ A ﬁ;g%% ) A . .
% (m) 2 < A US SHUS | (A | 4REA | miEA | BFERA

DX-01-SH | 2547 K E S 2.2 1.3 34 49.8 21.5 25.2 0.28
DX-02-SH | 2672 + - 17.7 1.7 19.5 45.7 19.4 15.4 0.27
SY-01-SH 2981 FETT AR 3.7 0.7 4.4 58.4 36.3 0.9 0.29

SY-02-SH 3030 13.2 2.6 15.9 52.9 273 39 0.41
SY-03-SH 3040 6.8 2.5 9.3 45.8 35.5 9.4 0.37
SY-04-SH 3042 8.6 2.2 10.8 20.0 0 69.3 0.28
SY-05-SH 3047 10.4 23 12.6 52.6 20.6 14.2 0.34

SY-06-SH 3059 HiILE 4.6 1.3 5.9 46.6 47.5 0 0.37
CF-01-SH 3071 E 9.5 1.8 11.3 56.0 19.6 13.1 0.33

SY-07-SH 3109 6.7 3.9 10.5 51.2 18.1 20.2 0.39
CF-02-SH 3218 7.4 2.5 9.9 48.4 15.6 26.1 0.41
CF-03-SH 3273 5.0 3.0 8.0 473 10.8 339 0.36
CF-04-SH 3350 8.4 33 11.7 53.9 16.2 18.2 0.37
TSH-01-SH | 3674 5.3 2.8 8.1 42.1 24.0 25.9 0.33
TSH-01-SS | 3674 3.1 4.9 8.0 31.6 18.3 42.1 0.34
TSH-02-SH | 3675 4.1 2.6 6.7 50.8 24.7 17.9 0.35
TSH-03-SH | 3696 4.8 3.2 8.0 40.0 21.4 30.7 0.37
TSH-04-SH | 3714 HEES 2.5 3.0 5.5 46.1 304 18.0 0.36
TSH-05-SH | 3715 3.0 4.0 7.0 80.0 8.2 4.8 0.38
TSH-06-SH | 3744 1.5 2.2 3.7 50.6 39.7 6.0 0.41
TSH-07-SH | 3745 6.3 2.9 9.3 41.7 26.0 23.1 0.29
TSH-07-SS | 3745 1.5 1.5 3.0 50.2 19.8 27.0 0.31
TSH-09-SH | 4040 1.2 2.8 4.1 52.8 26.7 16.5 0.31
TSH-10-SH | 4049 0.6 1.9 2.6 53.1 28.7 15.5 0.31

TSH-11-SH | 4192 t&s 0.5 2.3 2.8 425 39.5 15.3 0.36
TSH-12-SH| 4208 1.9 1.9 471 31.1 19.9 0.40
TSH-12-SS | 4208 1.0 15 26.5 9.9 62.1 0.33
TSH-16-SH| 4278 1.3 13 435 12.2 38.0 0.52
TSH-18-SH | 4349 1.6 1.6 49.7 13.2 35.6 0.39
TSH-19-SH| 4370 2.9 29 435 18.6 30.1 0.37
TSH-19-SS | 4370 1.9 1.9 51.0 29.6 16.5 0.30
TSH-24-SH | 4561 HE 2.5 25 65.2 21.2 11.1 0.41
TSH-26-SH | 4605 25 25 70.1 23.7 3.7 0.37
TSH-27-SH| 4607 14 14 63.8 13.9 20.9 0.38
TSH-27-SS | 4607 0.5 0.5 49.0 8.8 41.6 0.28
TSH-28-SH| 4615 24 2.6 58.0 30.2 94 0.37
TSH-30-SH | 4911 23 23 63.5 28.2 6.0 0.40
TSH-32-SH | 4943 KR 1.9 1.9 66.5 22.9 8.6 0.43
TSH-33-SH| 5037 4.1 4.3 61.1 0 34.1 0.53
TSH-34-SH| 5193 1.2 12 80.4 0 18.4 0.40
TSH-34-SS | 5193 e 0 0 30.3 60.3 9.4 0.47
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Figure 2. Sample locations along the Chengfu profile, located at the Chengfu region, Sanxia, New
Taipei City. Samples of CFOI1-CF05 are all from the Nanchuan Formation. Regional geological
map is from 1/50000 Taoyuan map.
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Figure 3. Relationships between relative abundances of clay minerals, burial depths and strata in KY-1
well. Red lines: shale samples; green lines: sandstone samples; I/S: mixed-layer illite/smectite.
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Figure 5. Distributions of illite crystallinities with relation to burial depth and strata for KY-1 (left)
and in the foothill region. Black circles: shale samples; gray circles: sandstone samples.

(Pearson and Small, 1988) - FE5R(EFZIEMIFR LHIIEIL T - &e 0 B ARAREHVIREE -
SHMBRIIETT ~ (=ReR R IR REF SR B O R A (Hower et al., 1976) - &kife ¥l

SO e R BEBLEE T - KRB EHR M ZEE - HR&ER
Ry AR R -

A=y

[ERE==N |

HBUREL
iR O e EE AR AT RE R AT A 2 IR (A - mEsHEE)

R S R LI S5 3 2 ORI - LT AT ~ dbsbie ~ AR T2




wLNE - GEEILEERE R L EY)
Huang et al.: Clay minerals in the strata of NW Taiwan 77

AEE+ M A a RSBS00 25  BURE S E) (R iR
M BEPEHERIGURFSRTEA -

FESELROAE L S5 - RERRVERS P2 ATAELE FITROE AN - B2 RS0 S O i S T 7
BORERYI(GA/R G > US) » SN - TR OB B 2 PRSI
AR HARE ~ ARG Z CLBT/R BRI - LR S ea fF F 2 5 1(Lynch et
al., 1997 ; Bjerlykke, 1998) - LG T - H4,5008RELT » BZARMERE - & 20
FESERARE R D - BRGHS D BRI Z PR RE Y © NI AL
AL 4,50028 KT - ATRE ARG 2 D Z IRVITHISSETT -

Bl U R R - PR AR T R e o HBUAER
PSRRI N) - FEPARO S R ERERE 2 S AN B 9T P RO &
FEBARELLIT A (4,500 A RDA )AL » €97%0.22580.52°2 0 (K1) » HAr 45 o [had
fit P R0 B8 B 2T S8 iy B P T (BREE B 5T 1995) - FNERE — SRR AR Z 2
FREAE(18422,6024 K) - HERILE 2 ARG ATRE MR A IR G b S 2 BEE R » 52
EREEAR 2 8 > DICEI RS ERY) R & - BT - LR B2 B
A HPAO S R MBS — SRR - IERE MU T 2R R R GG R
A EEEREE =3 52 - AR DU AR & P RO e 2 FEE (Y S8 LS BA e Ly Lt St e
FH¥ELE Z(Hsueh and Williams, 1985 ; Manius et al., 1985) > I3 HFA5E 2 A H
Bty EZ A E PRIARERERE S - HEEEEE LR B -t
RFERE > IR ACIR R I Tr— S T s oy DL S8 L o R AT = Y 5 e
(BROZLLISE A, 2000) - FHFSECETE ERBETHCGE ~ 0BT » BEPACRARZEE R - B
HAESEMIORAT M2 > AR &G B Rl SR S A R A% -

ABFEEERBUR > RELLAT A RS L iRy S B ROR AR - Bas LRy e R
Z R ARG S bR TR ARVERS T BT A BRI (Nadeau ef al., 1985)
fife 2 oh > REFRG B i S & BB T HE G T oy G n A U s a2 R
BOERA(ET) -

N

AW =B ILEE G R LT - @RI AL 2R LE) - B



e RS FEHE R, 1245, 552 8
78 Western Pacific Earth Sczences, Vol.12, No.2

REM | FR[HBE (e (e Egaasw)| |REM|EXR B [WErS (58T 51k
10 20 30 40 50 10 20 30 40 50

- (10 20 30 40 5 - | S P P

100 £l ; . \ ; | 250001 F (K|l 1 : : |
200 F A f i | | | 2600 P oy i ‘i i § i
! e ! ! ! H 1 i i

S Lo e B S N
wo | B * ! : 3 2800 R : ! i 5 i
500 e ’ i i } 2900 )2 i 3 i : !
A S T T T R

600 a e 000 et
2 [ ol LT
w | L T R a0 | H7 [ 7 ¢
i S T A oo [ g [ AR

ol e EE Sy L wo | B | Bl b
7 1 1 I ! 1 1 1 1 I

1000 f .1‘0 i 3 i i 3500 ;E\H ! ! ! ) :
1100 = o | ! ! : wE L i i | ! !
S0 Il T S N S 60 Y% A

1200 | i i i ! ITA H i i i |
ol I P10 o R

1300 = i ! ! 3800 | | | ; i
oo | F I R ;; c 0 [ N A
1500 | <l % * ]:. i i i i 4000 | -ﬁ- 5?‘ i i i 1{ i
| A 200 N T w | B0

1600 E)’ﬁ }%' ! : ' i 4100 i i i \: E
oo | 9 I w0 | 3R e b
‘ ] ' ! ! 4300 ® | i ) ! '

1800 * i i i i ¢ | [ l ! 1
& ‘ I L4 4400 z ! ! : : !

900 L . | f ' ! ! ' i
' # & o 1 : 4500 & A
2000 1;—? & o ‘ ‘ : P % e | | : ] :
i | i 4600 ] I \ | i i

200 | A oo | T A
z : : ! ! ! : ! ! : !

Gl I L 4800 g [
x b | : ; ‘ ; ! . : :

2300 : : : ! ‘ X : ! : | !
o L. 3 R T R T B O I S L A

2400 | 44 x ' ' ! ! 1 5000 | E; ® | | i | i
soof F Lo |0 L " I B
al 2600 #A J& .3 i ! ! ! m 5200 LR : i i i i

BN ~ B 9B L it B (DR ARMAS T (B A+USyS & ~ MR Bl g =~ Btk

Figure 6. Expandable clay mineral (i.e. smectite and I/S) contents with relation to burial depths and
strata for KY-1 samples (left) and in the foothill region. Black circles: shale samples; gray circles:
sandstone samples.
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Figure 7. Contents of expandable clay minerals (i.e. smectite and I/S), illite , kaolinite and chlorite
with relation to burial depths for samples from KY-1 (left) and the foothill region (right).
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Table 3. A comparison of the clay-mineral analytical results from samples of KY-1 and the foothill
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= a LS
SRS %ﬁl 184-2,602/A R 2,547-5,193 AR
AR & 1.4-49.6% 1.2-19.5%

BORRMERE £ & éﬁ@aﬁ RIEZ | AR ~ REEE TR 2 | MR S T & e D
B % 1t

CREFROREOSEE] | B hErEE KY5E1A4,0008 K2R > B
R A R

PRGOS RE 0.22-0.41A°2 0 0.27-0.53A°2 6

A4S S R B R TS 2 Bl | AR~ R b ZEE g VB AR B ACA

% GE e K

B BEARRE =8 I RRRRIEE 0 SRR Se ek e BRI ST T
PEPRRHEEEAR - RUEH TR A M T BRI TAE  Augi L~ FEEA Bh R I NRER T
{8 5 EE IR EMEORRY B SR ERERE « 2577 - BER ~ B - FEng
S TRIE R T A TRES E R



=M © GBI S E R )
Huang et al.: Clay minerals in the strata of NW Taiwan 81

FEHEXERENEEER  FECENETENTE -
AHF2E HE Rl &= 2 NSC98-3114-E-008-003 &z NSC100-3113-E-008-002#58/ -

ZZ3R

FEIAHAE (1978) 2 —HEENES 0E - PkE-HT - TEIEHERG AR
H SRR -

&4 (1986) BB A * SEMEESIE - &R T R EFH AR > 32169
H -

HZEE (1988) B PHdLE LI e £ N ERrdra A AR Lo o i DUR TR
B o B S ERESEEH ST am s 0 SE114H -

EHMIEL R (1996) BhE R EiESIHE - 70 2 — B E EEE - 5585% - &K
H o S SR AR 0 39K -

AEASRE (1981) &8I T Z AL EIRYIRSE - SRERbTITaRH - 55401 > 55113-125
H -

BROCLL ~ SE{E ~ BREE ~ 1R~ SR e ~ B - 585 - S9le - BHE - 5
SRE ~ MIEE ~ POFIEBLIEREE (2000) - FOHr i SIE PR AR 2 A AL © U0
T8 Fr B BRI BRI BIT S » SETBEI o L E SR AR ] > 551355 > 55137-156
H-

PR E BT 500 (1995) GBS E MBS - 55 i - KOKHED T ot B AR
F255% - A B AT > HS51H -

BT RERA T (1990) 2L BEYJELRE Y o0 AT - MiEAktt - J05T - 3415 -

Baioumy, H.M. and Charaie, M.H.M. (2008) Characterization and origin of late Devonian

1§

illitic clay deposits southwestern Iran: Applied Clay Science, vol. 42, p. 318-325.
Biscaye, P.E. (1965) Mineralogy and sedimentationof recent deep-sea clay in the Atlantic
Ocean and adjacent seas and oceans: Geological Society of America Bulletin, vol. 76, p.
803-862.
Bjerlykke, K. (1998) Clay mineral diagenesis in sedimentary basins — a key to the

prediction of rock properties. Examples from the North Sea Basin: Clay Minerals, vol.



e RS FEHE R, 1245, 552 8
82 Western Pacific Earth Sciences, Vol.12, No.2

33, p. 15-34.

Bjerlykke, K., Aagaard, P., Dypvik, H., Hastings, D.S. and Harper, A.S. (1986) Diagenesis
and reservoir properties of Jurassic sandstones from the Haltenbanken area, offshore
Mid-Norway. In Habitat of Hydrocarbons on the Norwegian Continental Shelf (Edited
by Spencer, A.M.). p. 275-286. Graham and Trotman, London.

Chang, H.K., Mackenzie, F.T. and Schoonmaker, J. (1986) Comparisons between the
diagenesis of dioctahedral and trioctahedral smectite, Brazilian offshore basins: Clays
and Clay Minerals, vol. 34, p. 407-423.

Chen, P.Y. (1973) Clay minerals distribution in the sea-bottom sediments neighbouring
Taiwan island and northern South China Sea: Science Reports of the National Taiwan
University ACTA Oceanographica Taiwanica, vol. 3, p. 25-64.

Chiu, H.T. (1967) Stratigraphic correlation of the subsurface formations in northwestern
Taiwan: Petroleum Geology of Taiwan, vol. 11, p. 197-210.

Chou, J.T. (1970) A stratigraphic and sedimentary analysis of the Miocene in Northern
Taiwan: Petroleum Geology of Taiwan, vol. 7, p. 145-189.

Foscolos, A.E., and Kodama, H. (1974) Diagenesis of clay minerals from lower Cretaceous
Shales of North Eastern British Columbia: Clays and Clay Minerals, vol. 22, p. 319-
335.

Hower, J., Eslinger, E.V., Hower, M.E. and Perry, E.A. (1976) Mechanism of burial
metamorphism of argillaceous sediment: 1. Mineralogical and chemical evidence:
Geological Society of America Bulletin, vol. 24, p. 242-251.

Hsueh, C.M. and William, D.J. (1985) Diagenesis of organic materials and clay in the
Neogene sediments of western Taiwan: Petroleum Geology of Taiwan, vol. 21, p. 129-
171.

Johns, W.D., Grim, R.E. and Bradley, W.F. (1954) Quantitative estimations of clay minerals
by diffraction methods: Journal of Sedimentary Petrology, vol. 24, p. 242-251.

Kibler, B. and Jaboyedoff, M. (2000) Illite crystallinity: Earth and Planetary Sciences, 331,
75-89.



=M © GBI S E R )
Huang et al.: Clay minerals in the strata of NW Taiwan 83

Kunze, G.W. and Dixon, J.B. (1986) Pretreatment for mineralogical analysis. In Methods of
Soil Analysis, Part 1. Physical and Mineralogical Methods, 2nd Edition. Soil Science
Society of America Book Series (No. 5) (Edited by Klute, A.), p. 91-100. Soil Science
Society of America, Madison, Wisconsin, USA.

Lee, J.I. and Lee, Y.I. (2001) Kiibler illite “Crystallinity” index of the Cretaceous
Gyeongsang basin, Korea: Implications for basin evolution: Clays and Clay Minerals,
vol. 49, p. 36-43.

Lin, A.T. and Watts, A.B. (2002) Origin of the West Taiwan Basin by orogenic loading and
flexure of a rifted continental margin: Journal of Geophysical Research, vol. 107, no.
B9, 2185.

Lin, A.T., Watts, A.B., and Hesselbo, S.P. (2003) Cenozoic stratigraphy and subsidence
history of the South China Sea margin in the Taiwan region: Basin Research, vol. 15, p.
453-478.

Lynch, F.L. (1997) Frio shale mineralogy and the stoichiometry of the smectite-to-illite
reaction: The most important reaction in clastic sedimentary diagenesis: Clays and clay
minerals, vol. 45, p. 618-631.

Manius, W.G., Covey, M. and Stallard, R. (1985) The effects of provenance and diagenesis
on clay content and crystallinity in Miocene through Pleistocene deposits, southwestern
Taiwan: Petroleum Geology of Taiwan, vol. 21, p. 173-185.

Meunier, A. (2005) Clays. Springer-Verlag, Berlin, 472 p.

Moore, D.M. and Reynolds, R.C., Jr. (1997) X-ray Diffraction and the Identification and
Analysis of Clay Minerals, 2nd Edition. Oxford University Press, New York, 378 p.
Nadeau, P.H., Wilson, M.J., Mchardy, W.J. and Tait, J.M. (1985) The conversion of smectite
to illite during diagenesis: Evidence from some illitic clays from bentonites and

sandstones: Mineralogical Magazine, vol. 49, p. 393-400.

Pearson, M.J. and Small, J.S. (1988) Illite-smectite diagenesis and paleotemperatures in

northern North-Sea Quaternary to Mesozoic shale sequences: Clay Minerals, vol. 23, p.

109-132.



e RS FEHE R, 1245, 552 8
84 Western Pacific Earth Sciences, Vol.12, No.2

Pe-Piper, G., Dolansky, L. and Piper, D.J.W. (2005) Sedimentary environment and diagenesis
of the lower Cretaceous Chaswood Formation, southeastern Canada: The origin of the
kaolin-rich mudstones: Sedimentary Geology, vol. 178, p. 75-97.

Uysal, I.T. and Golding, S.D. (2003) Rare earth element fractionation in authigenic illite—
smectite from Late Permian clastic rocks, Bowen Basin, Australia: Implications for
physico-chemical environments of fluids during illitization: Chemical Geology, vol.
193, p. 167-179.

Velde, B. (1995) Origin and Mineralogy of Clays: Clays and the Environment, Hardcover.
Springer-Verlag, Berlin, 334 pp.



