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Figure 1. XRD pattern (28-scan) for sample 12 obtained 
with the single-crystal diffraction system is typical of this 
study. The 28 values for D 10 and Dm;x are shown. 

distribution (mrd; Wenk, 1985); i.e., density of a given 
pole is calculated relative to the average pole density, 
which is determined by distributing the integrated total 
pole density uniformly over the full sphere. The final 
output is a contoured projection showing orientations 
of a given pole of a given set of planes (usually (001) 
in the case of phyllosilicates), plotted in lower-hemi
sphere equal-area projection. For details regarding in
strumentation and correction procedures, see van der 
Pluijm et al. (1994). Measurements of most samples 
were carried out more than once to confirm the results. 

Prior to the measurement of preferred-orientation 
data, a scan over a range of 20 was made to: 1) vali
date phases present, based on previous determinations 
by standard powder XRD techniques, and determine 
the precise diffraction angles for data collection, and 
2) determine an appropriate level of background cor
rection. This kind of scan is called a " 20-scan" to 
distinguish it from a "pole-figure scan" which gen
erates preferred-orientation data. The 26-scan is essen
tially the same as a standard powder XRD pattern. 

The specimens used for preferred orientation mea
surements are rock slices mounted on a square alu
minum holder with a circular opening in its center to 
allow X-rays to pass. Rock slices are ~0.2 mm thick, 
and were cut perpendicular to bedding, as TEM ob
servations (Dong and Peacor, 1996) confirmed pref
erence for orientation of clay minerals parallel to bed
ding. The precise thickness of each specimen was 
measured to correct diffraction intensities for absorp
tion. All samples, which consisted of small cuttings, 
were embedded in epoxy blocks before cutting so that 
the cross-section of the sample would be sufficiently 
large to fit the HRXTG sample holder. Smectite-rich 
samples, whose textures may have been affected by 
water during the sample preparation process, were first 
impregnated using epoxy resin to prevent expansion 
of smectite and resulting destruction of samples. To 
prevent sample deformation, impregnation was accom
plished passively at room pressure. Similar treatment 
of samples studied by TEM verified the lack of defor
mation. 
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Figure 2. Pole figures. Those for samples 1- 5 correspond 
to D10 and those for samples 6-16 to Dmix· Maximum contours 
and contour intervals are given in Table 1. The peak of the 
pole density distribution was rotated to the center of each plot 
fo r pole figures with well-defined maxima; this direction is 
within 10° of the normal to bedding. For shallow samples 
where there is no well-defined maximum, the estimate of the 
position of the pole normal to bedding was rotated to the 
figure center. The shaded area represents the S-1 transition 
zone. Pole figures are placed to the right or left of the depth 
indicator to conserve space. 

RESULTS 

A typical 20-scan is shown in Figure 1. The scans 
have a broad, intense peak with interplanar spacing 
between d - 10-14 A, corresponding to mixed-layer 
1-S, and often a small, relatively sharp peak with d -
10 A (not present in Figure 1), corresponding in part 
to detrital illite or muscovite (see below). Pole-figure 
scans were obtained at two values of 26 for each sam
ple, each measured twice. One was obtained for 26 
corresponding to d - 10 A, a value that was constant 
for all samples. This position, corresponding to illite 
or muscovite, is referred to as D 10 and largely repre
sents the preferred orientation of detrital illite, if any, 
in pre-transition samples. The second 26 value corre
sponded to the position of the maximum intensity of 
the broad peak between d ~ 10-14 A; this position is 
designated as Dmix· The value of D 111;x varied from sam
ple to sample as a function of relative proportions of 
illite and smectite in 1-S. 

The maximum pole densities of all pole figures of 
both sets of data (for D 10 and D m;x) are listed in Table 
1. The normalized maximum pole density for samples 
without preferred orientation should be equal to a mrd 
of unity. However, in the case of an incomplete pole 
figure, i.e., one for which data are available for less 
than a complete sphere as illustrated in Figure 2, the 
normalized maximum intensity for a random distri
bution is greater than one mrd because the X-ray in
tensities are normalized over a smaller area (approxi-














