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Abstract-Mineralogy, kaolin crystallinity, Fe content, 1)018
, and I)D were determined for late Cretaceous 

"soft'.' and ea.rly Tertiary "h~d" Georgia kaolins. The crystallinity of the <0.5-, 0.5-1.0-, and 1.0-2.0-
!Lm SIze fractlOns of soft kaolms was higher ilian that of equivalent size fractions of hard kaolins. 1)018 

and aD of the soft an~ ha~d ~aolins ranged between 18.5 to 23.10/00, and -64 to -410/00, respectively, and 
could not be used to dIs~nmmate so~t from hard kaolins. The trends of crystallinity vs. 1)018 were different 
for kao~ns collected at differe~t locahties, and, for a given sample, 00 18 generally decreased with increasing 
crystallinity and Wlth .mcreasmg crystallite size. These data indicate iliat ilie Tertiary kaolins could not 
ha-:e been SImply denved from the Cretaceous kaolins by winnowing unless post-sedimentation recrys
talh~atlon of one or ~oth occurred. I)D vs. 1)018 systematics indicate iliat ilie late Cretaceous to early 
TertIary. Geofgla .ka.ohns crystalhzed over a temperature range of about 15°C in the presence of waters 
that vaned httle m ISOtOPlC composltion. 
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INTRODUCTION 

The Georgia kaolins are commonly divided into 
mostly late Cretaceous "hard" varieties and mostly 
early Tertiary "soft" varieties. The soft kaolins have 
high crystalline perfection and low Fe contents, where
as the hard kaolins have low crystalline perfection and 
high Fe contents. In practice, the terms "semi-hard," 
"flint," and "bauxitic" kaolins have also been used 
(Stull and Bole, 1926), and variations exist among all 
five types. 

The kaolins or precursor feldspathic sands are be
lieved to have been deposited near the Cretaceous
early Tertiary shoreline in near-shore fluvial, deltaic, 
or brackish to marine environments (Veatch, 1909; 
Neumann, 1927; Smith, 1929; Kesler, 1963; Grim and 
Wahl, 1968; Murray, 1976). Smith (1929) and Murray 
(1976) suggested that early Tertiary hard kaolins may 
have been derived from the late Cretaceous soft kaolins 
by reworking. Hinckley (1965) argued that the textural 
difference between soft and hard kaolins resulted from 
their deposition in fresh and saline waters, respectively; 
however, the effect of electrolyte concentration on par
ticle orientation within the kaolins (Goldschmidt, 1926; 
Lambe, 1963; Rosenqvist, 1959) is significantly di
minished if the unknowns about the effects of post-
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depositional processes on the size and interparticle ge
ometry of clay platelets are taken into consideration. 
The significance of post-depositional processes on tex
ture was stressed by Austin (1972) and Hurst el al. 
(1979) who argued that both the Cretaceous and Ter
tiary kaolins are residual deposits derived by lateri
zation of some unspecified aluminous sediments. 

Several types of disorders exist in kaolin crystals 
(Brindley, 1980), and disorder has been related to 
structural defects (Planyon and Tchoubar, 1977) and 
to trace amounts of structural Fe (Mestdagh el aI., 
1980; Herbillon et aI., 1976; Calvert, 1981; Komusin
ski et al., 1981). The Hinckley (1963) crystallinity in
dex, C.I. , is often used as a measure of crystalline per
fection, and the c.1. ranges obtained on hard and soft 
kaolins suggest that they crystallized under different 
environmental conditions. For a given crystallite size, 
however, the Tertiary kaolins might be expected to 
have the same C.I. as the Cretaceous kaolins if the 
former were weathered from the latter. 

Thus, one goal of the present study was to examine 
crystallinity indexes of hard and soft kaolins as a func
tion of crystallite size. A second goal was to investigate 
the depositional environment of the Georgia kaolins 
by means of stable isotope analysis, relying on the fact 
that 0 18/0 16 ratios of kaolins are sensitive indicators 
of temperatures of crystallization (Lawrence and Tay
lor, 1971). 

Although most Georgia kaolins are composed·ofka· 
olinite, dickite, and nacrite (Hurst et al. ~ 1979), in this 
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Figure I. Location of major Georgia kaolin deposits (ha
chures) and localities of sampling sites (inset) for this study. 

paper "kaolin" is used in a general sense to describe a 
sample or bed rich in minerals ofthe kaolin group. No 
attempt has been made to discriminate among the var
ious kaolin-group minerals. 

SAMPLING AND ANALYTICAL 
TECHNIQUES 

Kaolin samples were collected from mine pits and 
road cuts. The general locations ofthese sites are shown 
in Figure 1, and the specific locations are given in 
Hassanipak (1980). The hard kaolins were powdered 
in a Wigglebug for 3-5 min; all other samples were 
gently crushed with a mortar and pestle. The powdered 
samples were briefly dispersed in distilled water using 
an ultrasonic probe, and the < 44-/Lm fraction was sep
arated by sieving. The <10-, <5-, 1-2-,0.5-1-, and 
<O.5-/Lm size fractions were separated using standard 
settling techniques (Jackson, 1956). 

X-ray powder diffractograms were made using Ni
filtered CuKa radiation. Preferentially oriented mounts 
were made to check for the presence of non-kaolin 
minerals. Randomly oriented mounts were made for 
X-ray powder diffraction (XRD) of the <44-/Lm frac
tion and for c.1. measurements of the clay-size frac
tions, using the Hinckley (1963) technique. c.1. mea
surements of three replicate traces from each of three 
separate mounts of both well-crystallized and poorly 
crystallized kaolinites (samples KGa-1 and KGa-2, re
spectively, from the Source Clays Repository of The 
Clay Mineral Society) were made to check precision. 
The traces of the nine well-crystallized kaolinites had 
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Figure 2. The effect on crystallinity index of grinding poorly 
crystallized and well-crystallized kaolinites. 

a mean c.1. of 0.89 ± 0.023, and the traces of the nine 
poorly crystallized kaolinites had a mean c.1. of 0.28 
± 0.025. Grinding in a Wigglebug (Figure 2) for as long 
as 8 min did not substantially reduce the C.L of the 
poorly crystallized kaolinite; the C.L of the well-crys
tallized kaolinite was significantly decreased by as little 
as 4 min of grinding. For the poorly crystallized ka
olinite, more variation of c.l. was introduced by the 
method of selecting and measuring peak and back
ground intensities than was caused by the Wigglebug 
grinding. 

Fe20 3 analyses were made on the bulk or the < 10-
/Lm fraction of most samples using atomic absorption 
spectrophotometry. Samples were digested to dryness 
in a 4:1 HCI04-HF mixture, and the residue was dis
solved in appropriate diluting solutions. The results 
are reported as Fe20 3 • 

Oxygen extractions were made with fluorine in a 
manner similar to that described by Taylor and Epstein 
(1962) after desiccation in a drybox and outgassing at 
250°C (Savin and Epstein, 1970a, 1970b; Eslinger, 
1971). The 6018 values of the samples are reported 
relative to the SMOW standard (Craig, 1961). A blank 
correction was necessary due to the presence of 20 to 
32 moles of oxygen in the fluorine per sample; the 60 18 

of this oxygen was about -40/00. For most samples, only 
one extraction of oxygen was made. Where two ex
tractions were made, the precision (average deviation 
from the mean) of 6018 values was about 0.20/00. Hy
drogen was extracted using standard techniques (God
frey, 1962; Friedman, 1953). 

RESULTS AND DISCUSSION 

Mineralogy and chemistry 

The samples have a wide range of textures and con
tain various amounts of minerals other than kaolin. 
Table 1 lists the depositional age, the rock type based 
on hand-specimen observation and <44-/Lm XRD 
mineralogy, and a qualitative measure of the miner-

https://doi.org/10.1346/CCMN.1985.0330203 Published online by Cambridge University Press

https://doi.org/10.1346/CCMN.1985.0330203


Vol. 33, No.2, 1985 Mineralogy and isotopic composition of Georgia kaolins 101 

Table I. Mineralogy, crystallinity, and Fe20 3 content of samples. 

Mineralogy3 Crystallinity index and size 
«44 I'm) fraction !I'm) Fe20 3 

Size 
Sample Site Agel Rock2 K Q 1-2 0.5-1 <0.5 (I'm) Wt.% 

1 I UK SK Mj T T Mn 0.91 0.73 0.79 Bulk 0.56 
2 1 UK SK Mj T T Mn 1.00 0.90 0.80 Bulk 0.74 
5 1 UK MKS Mn T Mn Mj 1.36 1.30 1.00 <10 0.58 

8 2 ME KS Mn T T Mj 1.42 1.16 1.00 <10 0.72 

11 3 ME HK Mj T T T 0.56 0.59 0.42 Bulk 1.32 
12 3 ME HK Mj T T T 0.64 0.51 0.44 Bulk 1.44 
14 3 ME HK Mj T T T 0.53 0.52 0.45 Bulk 1.28 
15 3 ME HK Mj T T T 0.45 0.27 0.27 Bulk 1.48 

23 5 UK SK Mj Mn T T 0.90 0.83 Bulk 0.34 
24 5 UK SK Mj Mn T T 1.06 0.96 0.92 Bulk 0.22 
25 5 UK SK Mj Mn T T 0.83 1.00 0.84 Bulk 0.16 
26 5 UK SK Mn Mj T T 0.83 0.80 0.80 Bulk 0.42 

28 6 UK-ME MKS Mn T Mn Mj 1.30 0.91 1.00 
29 6 UK-ME SK Mj Mn T T 0.93 0.95 0.80 Bulk 0.48 
30 6 UK-ME MKS Mn T Mn Mj 1.27 0.98 1.05 
34 6 UK-ME PK Mj Mn T T 0.61 0.55 0.50 Bulk 1.81 

41 8 UK-UE SK Mj Mn T T 1.51 1.56 1.24 Bulk 0.09 
42 8 UK-UE SK Mj Mn T T 1.15 0.85 0.80 Bulk 0.28 
44 8 UK-UE KS Mn Mj T Mn 0.74 0.67 0.61 <10 0.96 
48 8 UK-UE KS Mn Mj T Mn 0.50 0.40 0.30 <10 0.82 

50 9 UK MKS Mn T Mn Mj 1.28 0.97 0.92 
51 9 UK SK Mj T T Mn 0.90 0.86 1.00 Bulk 1.38 
52 9 UK MKS Mn T T Mj 0.91 0.91 0.79 

54 10 P HK Mj T T Mn 0.63 0.60 0.55 Bulk 0.85 
56 10 P MKS Mn T T Mj 1.00 0.82 0.77 <10 0.45 

57 11 P-ME PK Mj T T T 0.65 0.58 0.53 Bulk 1.92 
58 11 P-ME HK Mj T T T 0.67 0.33 0.38 Bulk 1.18 

60 12 UK MKS Mn T T Mj 1.16 1.03 1.12 
61 12 UK MKS Mn T T Mj 0.92 0.93 0.83 
62 12 UK FK Mj T T 0.52 0.33 0.53 Bulk 0.30 
63 12 UK PK Mj T T 0.93 0.63 0.86 Bulk 1.80 
65 12 UK MKS Mn T T Mj 1.29 1.28 1.20 <10 0.40 

1 UK = Upper Cretaceous, ME = Middle Eocene, UE = Upper Eocene, P = Paleocene. 
2 SK = soft kaolin, HK = hard kaolin, PK = pisolitic kaolin, FK = flint kaolin, KS = kaolinitic sand, MKS = micaceous 

kaolinitic sand. 
3 K = kaolin, S = smectite, I = illite, Q = quartz, Mj = major, Mn = minor, T = trace. 

alogy of the <44-/oLm fraction. Samples were catego
rized into: (l) aphanitic masses of soft or hard kaolins, 
(2) bauxitic kaolins (kaolins with a pisolitic texture), 
(3) micaceous sands, and (4) micaceous kaolinitic 
sands. Except for small amounts of smectite, no non
kaolin minerals were detected by XRD in the <2-/oLm 
size fractions. No consistent variation of smectite con
tent with size fraction was noted. 

The C.1. of the 1-2-,0.5-1-, and <0.5-/oLm fractions 
are also tabulated in Table 1 and plotted as a scatter 
diagram in Figure 3. All size fractions ofthe soft kaolins 
and micaceous kaolinitic sands have C.1. values> O. 74, 
whereas all size fractions of the hard kaolins have C.1. 
values <0.74. The C.I. values of the pisolitic kaolins 
and the kaolinitic sands vary widely from 0.30 to 1.42. 

The distinct difference between the C.L of the soft and 
hard kaolins indicates that the hard Tertiary kaolins 
could not have been simply derived from the soft Cre
taceous kaolins by winnowing during erosion and 
transportation unless subsequent recrystallization of 
one or both occurred. 

The relationship between Fe20 3 content and c.1. is 
shown in Figure 4. The logarithmic axis for c.1. is used 
after Mestdagh et at. (1980) who showed a correlation 
(r2 = 0.75) between the logarithim ofC.1. and the per
centage of total Fe20 3 in the structure of the kaolins. 
The data from the study herein are shown as rectangles 
and, except for the pisolitic kaolins, the samples define 
the same general trend as the data of the other four 
studies. There is considerable scatter in the data, but 
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Figure 3. Crystallinity index vs. size fraction. Abscissa po
sition of data points within a given size-fraction range has no 
significance. Fields of hard kaolins and soft kaolins are delin
eated by dashed lines and solid lines, respectively. Sample 
numbers are indicated. 

consideration must be given to the fact that total Fe 
in each sample, not just structural Fe, is plotted for the 
samples in this study. 

0018 

Isotopic data are tabulated in Table 2. Figure 5 shows 
crystallinity index plotted against 00 18

• The 0018 range 
of hard kaolins is + 19.8 to + 22.10/00 and that of the 
other kaolin types is + 18.5 to +23.30/00. Thus, 0018 

o HARD 
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Figure 4. Crystallinity index vs. weight percent Fe20 3 for 
bulk or < 1 O-Itm kaolins. Height ofthe rectangles encompasses 
the c.l. range for all size fractions analyzed. Data ofMestdagh 
et al. (1980) fall within the broken line, and the straight line 
is their best fit line through their data. Diamonds are from 
Komusinski et al. (1981), the upright triangles (L» from Cal
vert (1981), and the inverted triangles (\7) from Herbillon et 
al. (1976). Numbers are sample numbers from the present 
study. 

Table 2. 00 18 and oD of kaolin samples. 

Sample' Size (!Lm) 

2 
2 

5 
5 
5 
5 

8 

11 
11 
11 
11 

12 
12 

14 
14 
14 

15 
15 

23 

24 

28 
28 

29 

30 

34 

41 
41 

42 
42 

50 

51 
51 

56 

57 

58 
58 

60 

61 

62 
62 
62 

63 

65 

<0.5 

<0.5 
0.5-\ 

<0.5 
0.5-\ 

1-2 
<10 

1-2 

<0.5 
0.5-1 

1-2 
<10 

0.5-1 
1-2 

<0.5 
1-2 

<10 

<0.5 
0.5-1 

<10 

1-2 

0.5-1 
1-2 

1-2 

1-2 

0.5-1 

<0.5 
<10 

0.5-1 
1-2 

\-2 

<0.5 
1-2 

0.5-1 

0.5-1 

0.5-1 
<10 

<10 

1-2 

<0.5 
0.5-1 

1-2 

<0.5 

1-2 

0018 

+21.2 

+21.8 
+21.6 

+20.7 
+19.8 
+20.3 
+20.6 

+19.7 

+20.7 
+20.5 
+19.9 
+20.5 

+20.9 
+20.0 

+19.8 
+20.9 
+21.0 

+21.8 
+21.3 

+22.7 

+21.8 

+22.1 
+21.6 

+23.3 

+21.8 

+23.2 

+23.0 
+21.5 

+22.5 
+21.8 

+20.2 

+20.2 
+18,9 

+21.5 

+22,2 

+22.1 
+21.5 

+20,8 

+20,8 

+22,6 
+21.6 
+21.2 

+18,5 

+23,1 

Sample 
0018 average 

+21.2 

+21.7 

+20.4 

+19.7 

+20.4 

+20,5 

+20.6 

+21.6 

+22.7 

+21.8 

+21.9 

+23.3 

+21.8 

+23.2 

+22.3 

+22,2 

+20.2 

+19.5 

+21.5 

+22.2 

+21.8 

+20,8 

+20.8 

+21.8 

+ 18.5 

+23.1 

-41.3 (1-2 ,urn) 

-44.5 

-46,6 

-44.5 

-46,2 
-48.6 

-52,0 

-56.1 

-44.8 

-63.7 

-49.0 

-53,1 

-44.9 

-52.6 

-53.0 

1 Sample numbers are the same as those given in Table 1. 

values do not discriminate between the hard and soft 
kaolins. The overlap in 00 18 ranges does not necessarily 
mean that all kaolin types crystallized under identical 
conditions, but that the two variables which govern 
the kaolin 0018

, i.e., the crystallization temperature and 
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Figure S. Crystallinity index vs. 0018. Sample numbers are 
inside symbols. Numbers above symbols are wt. % Fe20 3• S, 
M, and L below symbols denote 0-0.5-, 0.5-1.0-, and 1.0-
2.0-ltm size fractions, respectively (=small, medium, and large). 
Bold line is the wt. % Fe20 3 = 1.0 isoline. Samples collected 
at sites I, 3, and 6 are delineated by fields. 

the 00 18 of pore waters present during crystallization, 
resulted in overlapping ranges. The fairly wide range 
of 0018 values for the kaolins is too large to be attrib
uted to known impurities (Sayin and Jackson, 1975) 
such as rutile, anatase, and iron oxides. The solid line 
labeled 1.0% Fe20 3 in Figure 5 separates high-Fe ka
olins from low-Fe kaolins. It is evident that there is no 
significant relationship between 0018 and Fe content. 

' .0-20 \' 

SIZE 

FRACTION 0.5-1.0 

(flm) 

0.5 
15.2 .2 

"19.0 +20.0 +21 .0 f22.0 

Figure 6. Plot of size fraction vs. 0018 • Sample numbers are 
indicated. 

Envelopes have been drawn in Figure 5 around sam
ples from the three collecting sites from which three 
or more samples were studied. The geometry of these 
three fields indicates that 0018 generally decreases with 
increasing C.1. for samples collected within each of 
these sites. Also, the range of 00 18 values for sites I 
and 6 are distinct from one another. Further, for a given 
sample, 0018 usually decreases with increasing size 
fraction (Figure 6). Thus, 0018 generally varies with 
size fraction, crystallinity index, and collecting site re
gardless of kaolin type. A possible explanation for this 
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Figure 7. Plot of aD vs. /l018. A = calculated kaolinite in oceanic sediments (Savin and Epstein, 1970b); B = weathering or 
sedimentary kaolinites from quarries and outcrops in temperate climates (Savin and Epstein, 1970a); C = kaolinite from 
Recent Georgia soil profile developed on granite (Lawrence and Taylor, 1972); D = kaolinites from soils and saprolites 
(Lawrence and Taylor, 1971; only their analyses with error bars ::5 1.00/00 are used here); E = kaolinite from portions of ore 
deposits dominated by supergene alteration (Sheppard et aI., 1969). Sample #62 (dashed square) is a very hard " flint" kaolin 
which has not been included in the previous discussion because it was powdered in a Wigglebug for 5-10 min, and thus its 
measured c.1. (cf. Table 2) is subject to error. 
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variation is that post-sedimentation recrystallization 
resulted in larger average crystallite sizes having higher 
c.1. values, and that this recrystallization occurred in 
a warmer environment and/or in the presence of ground 
waters with a lower 00 18 relative to that in which the 
original kaolin crystallized. This explanation for the 
00 18 variation is consistent with the genetic model of 
Austin (1972) and Hurst et al. (1979) in which soft 
kaolins are interpreted to be highly leached and re
crystallized, with the formation oflarge vermicular ka
olin booklets and etched quartz grains. 

OD-OOl8 relationships 

oD vs. 00 18 of the kaolins is plotted in Figure 7 along 
with data for other low-temperature kaolins reported 
in the literature. The kaolinite line (Savin and Epstein, 
1970a) is a best fit line through kaolins interpreted to 
be in isotopic equilibrium with meteoric waters at earth
surface temperatures. The dashed line (Sheppard et al., 
1969) arbitrarily divides kaolins of undoubted super
gene origin (those to right ofline) from those of possible 
hypogene origin (those to left of line). The general dis
tribution of kaolins sub-parallel to the kaolinite line is 
due to the geographic variation in 00 18 and oD of me
teoric waters in the presence of which the kaolins crys
tallized. Thirteen of the fifteen kaolins from this study 
fall in a small field which trends oblique to the kaolinite 
line, suggesting that the isotopic composition of the 
waters with which the Georgia kaolins are in equilib
rium varied over only a small range, and that the vari
ation in 00 18 and oD of the kaolins is due mostly to 
the temperature of equilibration. The OD-0018 trend of 
the 13 Georgia kaolins, although not strongly defined 
(OD = -2.240018 + 0.07; r = -0.56), is compatible 
with a model in which both oxygen and hydrogen ka
olinite-water isotope fractionations decrease with in
creasing temperature within the temperature range of 
crystallization. Assuming a constant water 0018

, the 
kaolin OOlS variation of about 30/00 is equivalent to 
about a 15°C temperature range in the 20° to 35°C 
temperature range (from the extrapolation to low tem
peratures of hydrothermal fractionation data of Kulla, 
1979). 

The 13 kaolins in the outlined field are on the high 
oD-high 00 18 side of Lawrence and Taylor'S (1972) 
recent Georgia kaolin position ("C" diamond, Figure 
7). Assuming that this Recent kaolin point is repre
sentative of kaolins now forming in Georgia, most of 
the late Cretaceous and early Tertiary kaolins formed 
at a slightly lower latitude, because oD-oOls positions 
of kaolins generally plot above and to the right of the 
kaolinite line with decreasing latitude of formation 
(Lawrence and Taylor, 1971). This geographic shift is 
compatible with plate tectonic data which places south
eastern North America at lower latitudes in the late 
Cretaceous and early Tertiary (Bambach and Scotese, 
1979). 
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PellOMe-bblJlH onpe.l\eJIeHbI MHHepaJIOTHH, CTerreHb KPHCTaJIJIII3allHH KaOJIIIHa, CO.l\eplKaHlle Fe, 80", H 
5D .I\JI}! "MKTKOro" rr03.I\HeMeJIOBoro II "TBep.l\OTO" paHHeTpeTllqHOTO .I\lKoPJllKllikKHX KaOJIHHOB. KpHc
TaJIbHOCTb cPpaKu;HH M}!TKHX KaOJIHHOB pa3MepOM <0,5-, 0,5-1,0-, II 1,0-2,0-~m 6bIJIa BbIlIIe, qeM KPHC
TaJIbHOCb 3KBHBaJIeHTHblX no pa3Mepy cPpaKII;IIH TBep.l\bIX KaOm-IHOB. 5018 II oD MKTKHX H TBep.l\bIX KaOJIIIHOB 
KOJIe6arrHCb OT 18,5.1\023,1% H OT 64%.1\041% COOTBeTCTBeHHO II He MOTJIII 6bITb IICnOJIb30BaHbI .l\JI}! 
paCn03HaBaHH}! M51TKIIX KaOJIHHOB OT TBep.l\bIX. XapaKTep 3aBIICilMOCTil KPIlCTaJIbHOCTIl OT 0018 6blJl Pa3HbIH 
.I\JI}! KaOJIIiHOB, oT06paHHbIX 113 Pa3HbIX MeCT, H .l\JI}! .l\aHHoro 06pa311a 00" B OCHOBHOM YMeHblIIaeTC}! npil 
YBeJIllqeHll1l KPIlCTaJIbHOCTIi II npll YBeJIllqeHIIH pa3Mepa KPHCTaJIJIIiTOB. 3TII .l\aHHble YKa3bIBaIOT Ha TO, 
qTO TpeTllqHble KaOJIHHbl He MOTJIII npOCTO cPOpMllpOBaTbC}! H3 MeJIOBblX KaOJIIIHOB nYTeM MeXaHllqeCKOTO 
cPpaKIIIIOHllpOBaHII}! nOKa He npOll301IIJIa rrOCJIeCe.l\IIMeHTaIIIIOHHa}! nepeKpliCTaJIJIlI3aIIII}! O.I\Horo Tllna IlJIII 
0601lx. oD B 3aBIICilMOCTH OT 00 18 nOKa3bIBaIOT, qTO n03.I\HeMeJIOBble II paHHeTpeTllqHble KaOJIIIHbl KPIlC
TaJIJIH311POBaJIIICb B .l\lIana30He H3MeHeHHH TeMnepaTypbl OKOJIO 15°C B nplICYTCTBll1l BOA, He3HaqllTeJIbHO 
OTJI~aIOIJIIIXC}! no COCTaBY 1130TonOB. [E.G.] 

Resiimee-Es wurde die Mineralogie, die Kaolinkristallinitat, der Fe-Gehalt, die b018• und oD-Werte an 
"weichen" Georgia-Kaolinen aus der spaten Kreide und an "harten" Georgia-Kaolinen aus dem fruhen 
Tertilir untersucht. Die Kristallinitat der weichen Kaoline der Fraktionen <0,5; 0,5-1,0, und 1,0-2,0 ~m 
war besser als die der entsprechenden Kornfraktionen der harten Kaoline. bO l8 und bD der weichen und 
harten Kaoline lag zwischen 18,5 und 23,10/00 bzw. zwischen -64 bis -410/00 und konnte nicht zur 
Unterscheidung zwischen weichem und hartem Kaolin verwendet werden. Wurde die Kristallinitat gegen 
bO l8 aufgetragen, so waren die Trands fliT Kaoline von verschiedenen Vorkommen verschieden, und
bei einer gegebenen Probe-nahm der 80 18-Wert im allgemeinen mit zunehmender Kristallinitat und mit 
zunehmender Kristallgr6Be abo Diese Daten deuten darauf hin, daB die tertiliren Kaoline nicht einfach 
durch Sortierung aus den Kaolinen der Kreide entstanden sein k6nnen, ohne daB eine postsedimentlire 
Rekristallisation des einen oder beider Kaoline eintrat. Darstellungen von bD gegen bO" zeigen, daB die 
spatkretazischen bis frilhtertiliren Georgia-Kaoline tiber einen Temperaturbereich von etwa 15°C in 
Gegenwart von Wassern kristallisierten, die in ihrer Isotopenzusammensetzung in geringem MaBe va
riierten. [U.W.] 
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Resume-On a determine la mineralogie, la cristallinite de Kaolin, Ie contenu en Fe, 0018, et oD pour 
des kaolins de Georgie "mous" du bas Cretace et "durs" du haut Tertiaire. La cristallinite de fractions 
de taille <0,5, 0,5-1,0 et 1,0-2,0 !Lm de kaolins mous etait plus elevee que celle de fractions de tailles 
equivalentes de kaolins durs. 00 18 et aD des kaolins mous et durs s'etendaient entre 18,5 a 23,10/00, et 
-64 a -410/00 respectivement, et ne pouvaient pas etre employes pour discriminer entre les kaolins mous 
et les kaolins durs. Les tendances de cristallinite vs. /l018 etaient difIerentes pour les kaolins rassembles 
a des localites diflerentes, et, pour un echantillon donne, 15018 diminuait generalement proportionnellement 
a une auginentation de cristallinite et a une augmentation de la taille de la cristallinite. Ces donnees 
indiquent que les kaolins Tertiaires ne peuvent pas etre simplement derives des kaolins Cretaces, par 
ruissellement a moins que la recristallisation de l'un ou l'autre ne se soit produite. Les systematiques de 
/lD vs. /l018 indiquent que les kaolins de Georgie du bas Cretace au haut Tertiaire se sont cristallises sur 
une etendue de temperatures d'a peu pres 15°C en la presence d'eaux qui ont varie peu de composition 
isotopique. [DJ.] 
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