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EQUILIBRATION OF CLAYS IN NATURAL AND
SIMULATED BOTTOM-SEDIMENT ENVIRONMENTS

F. E. Ruoron aND N. E. SMECK
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Abstract—To identify mineral alterations which might occur in stream environments, predominantly illitic
soil clays were equilibrated in bottom sediment environments under natural and laboratory conditions for
217 and 98 days, respectively. Changes occurring after 217 days on the bottom of the Auglaize River, Ohio,
consisted of a reduction in carbonate content, a decrease in particle size, and a slight loss of Al and Si;
however, no significant changes in basal spacings were observed.

Clays equilibrated in river water under laboratory

conditions at 4° and 25°C in CO,, N,, or air atmo-

spheres showed only an increase in oxalate-extractable iron. The concentrations of Al, Si, Fe, Mn, K, and
Ca in solution above the clays varied with the atmosphere and temperature. The concentrations of Fe, Al,
and Si in solution may have been influenced by the dissolution of amorphous Al-Fe-Si compounds. There-
fore, the mineralogical differences between soils in the watershed and sediments in the drainage system
can not be attributed to mineralogical transformations during residence in the drainage system.
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INTRODUCTION

The clay mineralogy of stream and estuary sediments
has been employed as an indicator of provenance; how-
ever, either clay mineral alteration within the fluvial
environment or differential transport of clay minerals
can lead to erroneous interpretations. Frink (1969) and
Lietzke and Mortland (1973) indicated that dechloriti-
zation of chloritized vermiculite can occur when clay
minerals eroded from acid soils are deposited in alka-
line environments. Frink (1969) further suggested that
dechloritized vermiculite was subsequently converted
to illite in a eutrophic lake as indicated by higher illite
content and correspondingly lower vermiculite content
in the lake sediment relative to surrounding soils. Mu-
rad and Fischer (1978) suggested that in the Schwarz-
ach Valley of Germany, soil chlorites convert to illite
by removal of interlayer Al and subsequent uptake of
K in the river environment. Although these studies sup-
port mineral alterations in fluvial environments, they
are not conclusive due to possible confounding by dif-
ferential transport of clay minerals. Rhoton et al. (1979)
showed that illite and expandable clays are selectively
transported from soil surfaces, a phenomenon that can
explain mineralogical differences between sediment
and soil clay.

Wall ez al. (1974) equilibrated a soil clay fraction with
sewage effluent in a static laboratory system and found
that clay mineral alteration was closely related to mi-
crobiological activity. The alterations resulted in a de-
crease in the relative percentage of mica, expandable
clays, and vermiculite and an increase in the percentage
of quartz and chliorite.

Because the Maumee River drainage system of
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northwestern Ohio is characterized by a low gradient,
a high concentration of flocculating ions, and numerous
impoundments which increase the residence time of
sediments, clay mineral alteration should be favored.
The objective of this study was to evaluate the type and
magnitude of clay mineral alterations occurring under
natural bottom-sediment conditions within the Mau-
mee River drainage system and to compare these al-
terations with those found in the laboratory under dif-
ferent aqueous environments.

METHODS AND MATERIALS

Stream bottom equilibration

Twenty-gram samples of Mg-saturated clay (<2 um) from
the calcareous C-horizon of a Hoytville pedon (Mollic Ochra-
qualf) (the most extensive soil in the Maumee River basin)
were placed in Plexiglas cylinders (5 cm X 20 cm). Nucleo-
pore membranes attached to each end of the cylinders by rub-
ber O-rings confined the samples and permitted free ionic ex-
change between the clay and the fluvial environment without
gain or loss of solids. The cylinders were attached by spring-
type clips to a Plexiglas plate which was surrounded by a fi-
berglass screen. Scuba divers staked the plate at the sediment—
water interface upstream from the Edison Power Dam on the
Auglaize River, a tributary of the Maumee River. Individual
cylinders were retrieved by divers at intervals of 38, 148, 217,
and 281 days. The equilibrated clay samples were compared
to the original samples using: clay mineralogy; broadening of
the 001 illite peak; cation-exchange capacity (CEC); calcite
and dolomite content; amorphous alumina and silica content,
oxalate-extractable iron (Fe,) and free iron oxide (Fe,) con-
tent; external surface area; and total Fe, Al, Si, and K content.

Laboratory equilibration

Approximately 3300 g of untreated Auglaize River bottom
sediment and 13 liters of river water were placed in each of 10
aquaria (18.9-liter capacity) and equilibrated for one week at
4°C in either air, N, (99.9%), or CO, (20%) atmospheres. The
gases, bubbled through tygon tubing at the sediment-water
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interface, induced environments which may exist under nat-
ural bottom-sediment conditions. The CO,-rich atmosphere
simulated the environment in the vicinity of organic-rich sed-
iments which release CO, as a result of microbial decompo-
sition. The N, and compressed air atmospheres created en-
vironments at opposite ends of the redox potential scale.

After allowing the sediment and water to equilibrate for one
week, 3 Plexiglas cells containing 15 g of either Hoytville A
or C horizon clay were partially submerged in the sediment of
each aquarium. Only calcareous C-horizon clays were equil-
ibrated in the CO, aquaria. Once the cells were in place, the
aquaria were sealed with Plexiglas lids. N, was bubbled
through 4 aquaria daily for 12 hr, whereas CO, was bubbled
through 2 aquaria for 6 hr daily and then shut off for 18 con-
secutive hours. Air was bubbled continuously through the oth-
er 4 aquaria. All aquaria were equilibrated for 45 days at 4°C
at which time 5 (2 air, 2 N, , 1 CO,) were discontinued because
all clay cells had been retrieved. The remaining 5 aquaria were
equilibrated for an additional 53 days at 25°C. Temperature
changes were induced to simulate seasonal effects.

Water samples and clay cells were removed periodically at
each temperature. Water samples were withdrawn in 200-ml
aliquots at a constant distance above the sediment—water in-
terface. Aliquots from § aquaria were collected frequently (at
days 1,3,5,7, 14, 21, 28, 45), whereas aliquots from the other
aquaria were collected only occasionally at 4°C (at days 1, 21,
45), but more frequeatly at 25°C (at days 49, 54, 69, 85, 98).
Reference water samples were collected from each aquarium
immediately prior to adding the clay cells. Individual cells
were removed for analysis at approximately two-week inter-
vals at 4° and 25°C. All water and clay samples were stored at
4°C until analyses were completed.

Water samples were analyzed for: dissolved Si, Fe, Al, Mn,
Ca, and K. Clay samples were analyzed for: Fe,, Fey, total
Si, Al, Fe, K, Ca, and calcite and dolomite contents. Redox
potential and pH measurements were made on the sediment
and solution before the cells were added to the aquaria; there-
after, these parameters were determined only for the solution
phase at the time of sampling.

Analytical techniques

Clay samples equilibrated in the river were saturated with
Mg and washed with methanol prior to and after equilibration.
X-ray powder diffraction (XRD) analyses were made with Ni-
filtered CuKe radiation using a Norelco diffractometer
equipped with a 0.0006 inch receiving slit, a 1° divergence slit,
and a proportional counter and using a chart speed of 1°26/min.
Sample preparation consisted of vacuum plating 0.15 g of clay
on ceramic plates (Kinter and Diamond, 1956). Sample treat-
ments included saturation with ethylene glycol, air drying at
25°C, heating to 400°C, and heating to 550°C. Relative per-
centages of illite, vermiculite/chloritized vermiculite, kaolin-
ite, and quartz were determined by the method of Johns et al.
(1954) as modified by estimating quartz by the 3.3-A peak after
third order mica contributions had been subtracted. The ver-
miculite/chloritized vermiculite phase is characterized by a
14.0-14.7-A peak with ethylene glycol treated clay. This phase
consists of vermiculite and a poorly crystallized component
that does not fully collapse to 10 A when heated to 400°C. Peak
areas were measured according to symmetry and average
baseline heights. Photocopies of the peaks were weighed and
clay mineral percentages reported as a mean of ten subsamples
extracted from each cell and analyzed separately. Measure-
ments of peak broadening were made by the procedure of
Jackson (1977).

CECs were determined by the sodium saturation method of
Chapman (1965) after dialyzing the clays against a 10% solu-
tion of acetic acid to remove carbonates. Calcite and doloaite
contents were obtained with the Chittick apparatus (Dreiman-
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is, 1962). Oxalate-extractable iron (Fe,) and free iron oxides
(Fey) were extracted with 0.2 M ammonium oxalate (Mc-
Keague and Day, 1966) and citrate-bicarbonate-dithionite
(Mehra and Jackson, 1960), respectively, and quantified by
atomic absorption spectrophotometry (AA). Amorphous alu-
mina and silica were determined by treating clays with 0.5 N
NaOH (Hashimoto and Jackson, 1960). Total elemental anal-
yses were determined by decomposing samples with HF and
aqua regia in a Teflon bomb (Bernas, 1968) and analyzing the
solution by AA. External surface area (BET) was measured
by Micromeritics Instrument Corporation, Norcross, Geor-
gia.

Dissolved Si, Al, Fe, and Mn were determined by the col-
orimetric method of Rainwater and Thatcher (1960). Dissolved
K and Ca were determined by emission spectroscopy and AA,
respectively. Redox potential and pH were measured by in-
serting platinum wire or glass electrodes with calomel cells
through holes (otherwise stoppered) in the aquarium lids into
the water. Redox potentials were read from the millivolt scale
of the pH meter after insuring that the platinum electrode had
equilibrated.

RESULTS AND DISCUSSION
Stream bottom reactions

The equilibration of clays at the sediment—water in-
terface was intended to last for two years, but nearly
all of the cells were lost due to flooding between 217
and 281 days; only 1 cell survived. Therefore, only 4
cells were collected at intervals of 38, 148, 217, and 281
days. The cell collected at 281 days was contaminated;
therefore, these data are not included in the present
discussion.

The clay mineralogy of these samples (Table 1) re-
veals only slight variations with time which are well
within the margin of error for such semi-quantitative
analyses. The lack of significant mineralogical changes
may be due to the relatively short equilibration period;
however, sediment residence time in the Maumee River
system is believed to be of a similar magnitude. Cor-
relation coefficients (r) calculated for the change in el-
emental composition with equilibration time indicate
some statistically significant trends (Table 2). Signifi-
cant changes occurred in total Al (5% confidence level)
and Si (1% confidence level) as both decreased through
217 days. Total Fe and K changed little with time. The
lack of a decrease in K may indicate that Al and Si are
lost as a result of surface reactions that do not influence
interlayer K. Small increases occurred in Fe, and Feg;
however, they were not significant at the 5% confidence
level. Amorphous alumina showed little change with
time, whereas, amorphous silica appeared to increase;
however, the values were erratic and nonsignificant
(5% confidence level).

External surface area and carbonate content as a
function of equilibration time are listed in Table 2. Al-
though the increase in surface area, which is nonsig-
nificant at the 5% level, suggests a decrease in particle
size, the decrease may be influenced more by the pro-
gressive dissolution of carbonates than by clay mineral
decomposition. Carbonate analyses indicate that the
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Table 1. Mineralogical composition of clays equilibrated in  Table 3. Measurement of 001 illite peak broadening for
the Auglaize River.! clays equilibrated in the Auglaize River for 217 days.
Vermiculite- Width at 12
Length of chloritized Peak height (mm) peak height (mm)
equilibration vermiculite Tilite Kaolinite Quartz
(days) (%) (%) (%) (%) Replication Reference 217 Reference 217
0 17 76 2 5 1 186 149 5.5 5.0
38 15 75 i 2 8 2 186 132 4.8 4.5
148 16 76 2 6 3 190 142 53 4.8
217 17 73 4 6 4 181 128 5.0 5.5
5 191 139 4.8 5.0
1 Mean of ten subsamples from each cell which were ana- 6 197 141 4.5 5.0
lyzed individually. 7 176 147 4.8 5.0
8 190 141 5.0 53
9 178 158 5.5 5.0
calcite content decreased at a slightly greater rate than 10 184 138 4.8 55
df)lomitc.e. Wall et al. (1278) bel.ieved that carbor}ate Mean 185.9 141.5 5.0 51
dissolution in bottom sediments in the Maumee River Width/height! 0.026 0.036

drainage system was the result of relatively high CO,
concentrations due to the decomposition of organic
matter. However, the precipitation of secondary calcite
was reported in the suspended sediments of the Mau-
mee River drainage system by Wall and Wilding (1976)
and Green and Smeck (1979) and attributed by the latter
to a lowering of the CO, concentration near the stream
surface by aquatic biomass production. Thus, calcite
that precipitates near the stream surface is apparently
dissolved before or after reaching the stream bottom.
The CEC fluctuated considerably, indicating no trends
as a function of time or correlation with surface area.

Broadening of the 001 peak of illite from the air dry
treatments (Table 3) suggests a decrease in particle
size. Thus, the increase in external surface area and the
decrease in total Al and Si may be related to clay min-
eral degradation which would presumably occur as a
surface hydrolysis reaction disrupting the 001 reflection
plane. However, because peaks of other clay minerals
also decreased in intensity, the peak broadening may
be the result of an increase in the content of amorphous
materials. Iron oxides were not removed prior to XRD
analysis; therefore, these materials could contribute to
the observed peak broadening by decreasing basal dif-
fraction intensity (Jackson, 1975). The latter hypothesis
is supported by the lack of a decrease in K content
which would be expected to accompany disruption of
the 001 reflective plane; however, no significant change
in iron oxide content was found through 217 days.

! Calculated from mean values.

Laboratory equilibration

The Fe, contents of laboratory equilibrated A- and
C-horizon clays differ substantially (Table 4). Fe, of the
C-horizon clays remained unchanged except under the
CO, atmosphere where a slight, but statistically signif-
icant (1% level) increase was noted. This increase cor-
responds to a slight but nonsignificant increase in Fe,
in the clays equilibrated in the river. The Fe, content
of A-horizon clays increased substantially, especially
in the N, atmosphere. Correlation coefficients indicat-
ed significance at the 1% and 5% level for the N, and
air atmospheres, respectively. In all experiments, most
of the increase occurred after the temperature was in-
creased to 25°C.

The initial redox potential of the aquarium sediments
was less than —300 mV. The redox potential of the
overlying water in the N, atmosphere eventually de-
creased to less than —400 mV compared with +300 mV
for other atmospheres. Because the aquarinm systems
met the criteria for FeS formation (Connell and Patrick,
1968; Doner and Lynn, 1977), the increase in Fe, con-
tent of A-horizon clays in the N, atmosphere is believed
to be due to development of low redox potentials in the
overlying water which permitted sulfide and ferrous
iron to diffuse across the sediment—water interface

Table 2. Total elemental Fe, Al, Si, and K, external surface area, and carbonate content of clays equilibrated in the Auglaize

River.
Carbonates
Length of Total (mg/g clay)

equilibration Surface area Calcite Dolomite

(days) Fe Al Si K (m?g) (%) (%)

0 49.0 112 198 29.0 46.1 7.0 4.0

38 49.0 110 197 29.0 ! 8.2 2.3

148 48.5 105 183 29.8 48.2 6.6 3.0

217 49.8 99 173 304 51.9 4.9 2.8

! Surface area measurements were not obtained for the sample equilibrated 38 days.
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Figure 1. Concentration of Si in river water placed in aquaria
containing clays as a function of time, temperature, and at-
mosphere.

where FeS precipitated in the cells. Numerous black
aggregates, presumed to be FeS, were dispersed
throughout some samples; however, the susceptibility
of FeS to acid ammonium oxalate is unknown. The lack
of substantial increases in Fe, in C-horizon clay cells
equilibrated in the N, atmosphere may be related to free
carbonates maintaining the pH near the upper limit of
the FeS precipitation range. Conversely, the increase
in Fe, noted in C-horizon clays in the CO,-rich atmo-
sphere may be attributed to a lowering of the pH by the
relatively high CO, content.

No trends were observed in the Fe, content of either
the A- or C-horizon clays regardless of temperature or
equilibrating atmosphere. The calcite and dolomite
content of C-horizon clays equilibrated in the labora-
tory did not appear to be affected by treatment. Total
elemental analysis of A- and C-horizon clays revealed
no trends, other than a decrease in the total Al content
of C-horizon clays which was statistically significant
(1% level) in the N, and air atmospheres.

Water-soluble Si, Al, Fe, Mn, Ca, and K was moni-
tored in all aquaria at 4° and 25°C. Redox potentials and
pH were recorded immediately before extracting water
samples for elemental analysis. Si concentrations in
solution at 4°C were substantially higher in the CO, at-
mosphere than in the N, or air atmospheres (Figure 1),
which contained similar concentrations. The Si con-
centration for all treatments increased considerably af-
ter the temperature was increased to 25°C. However,
at 25°C, the solution in the N, atmosphere contained
considerably more soluble Si than the solution in the air
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Figure 2. Concentration of Al in river water placed in aquaria

containing clays as a function of time, temperature, and at-
mosphere.
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Figure 3. Concentration of Fe in river water placed in aquar-
ia containing clays as a function of time, temperature, and at-
mosphere.

atmosphere and slightly more than the solution in the
CO, atmosphere after 98 days. Trends for Al concen-
trations in the solutions in the various atmospheres as
a function of time and temperature were essentially the
same as those for Si; however, the differences were not
as great (Figure 2).

Solution pH over the sediments varied from 6.1 to
6.5 for the CO, system, 8.0 to 8.4 for the air system,
and 8.4 to 9.3 for the N, system. Sediment pH readings
for these systems were 6.6, 7.6, and 7.9, respectively,
after equilibrating for one week. Because the solubility
of amorphous SiO, is essentially constant below pH
9.0, the relatively high concentrations of Si and Al in
the CO, system may be due to the presence of sufficient
hydrogen ions to solubilize Al and/or Fe from amor-
phous Al-Fe-Si compounds in the sediment, thus re-
leasing amorphous Si0Q,. Wilding et al. (1977) reported
that the sorption of Al or Fe onto amorphous SiO, will
decrease SiO, dissolution, but that such coatings de-
crease as the pH decreases resulting in an increase in
silica dissolution.

The rapidly increasing Si and Al concentrations in the
N, atmosphere at 25°C may be attributed to increased
reaction rates as a result of the temperature increase,
high pH (8.4-9.3), or to the reduction and removal of

Table 4. Oxalate extractable iron content of clays equili-
brated in the laboratory.

Length C-Horizon clay A-Horizon clay?
of equili- {mg Fe/g clay) (mg Fe/g clay)
bration Tempera-

{days) ture (°C)! N, Air CO, N, Air
14 4 1.2 1.4 1.4 4.6 39
28 4 1.2 1.5 1.1 4.3 4.2
45 4 1.2 1.4 1.4 4.6 3.6
69 25 1.7 1.0 2.0 6.6 4.1
85 25 1.2 1.3 1.9 6.4 5.0
98 25 1.4 1.2 2.4 8.0 5.4

Reference?® 1.1 3.8

! After 45 days, the temperature was increased from 4°C
to 25°C.

2 A-horizon clays were not equilibrated in CO, atmo-
spheres.

3 Reference value, obtained prior to equilibration.
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iron coatings from aluminosilicate surfaces as reducing
conditions became more intense. Removal of such
coatings would expose the surfaces to dissolution. The
high pH in the N, atmosphere is perhaps related to the
production of ammonia, and the release of hydroxyl
ions following the reduction of ferric and manganic
compounds at low redox potentials (Redman and Pat-
rick, 1965).

Fe concentrations in solution at 4°C were low, with
minimal differences between treatments. At 25°C, the
N, atmosphere effected a substantial increase in soluble
iron; whereas, concentration changes in the CO, and
air atmospheres were slight and approximately equal
(Figure 3). The differences in the Fe concentration of
equilibrating systems appear to be strictly related to
redox potential. Low redox potentials in the N, system
led to the reduction of the oxidized zone at the sedi-
ment-water interface permitting a greater concentra-
tion of ferrous iron to diffuse through into solution. The
processes were greatly affected by the change in tem-
perature since comparable redox potentials were re-
corded at both temperatures but much higher concen-
trations existed at 25°C.

Mn concentrations in solution at 4°C were erratic
with essentially none being detected in any system oth-
er than the CO,-equilibrated system. The CO, system
also yielded the highest concentrations at 25°C but sub-
stantial amounts were also recorded in the N, system.
No detectable Mn was found in the air-equilibrated sys-
tem at 25°C. The results suggest that Mn in solution is
controlled more by pH than by redox potential. Gotoh
and Patrick (1972) reported similar findings; however,
they found that a pH of 5 was required for the Mn sol-
ubility to be relatively independent of redox potential.

Concentrations of Ca and K in solution followed the
general order CO, > air > N,, but showed no trends
with time other than a slight increase in Ca in the so-
lution equilibrated in CO,. The Ca concentrations may
have been controlled by the dissolution of calcite and/
or dolomite in the sediments because the highest con-
centrations were associated with the lowest pH values.
Even though carbonate dissolution was not evident for
clays equilibrated in the laboratory, carbonate disso-
lution was noted for clays equilibrated in the river.

CONCLUSIONS

Clay mineral alterations were minimal when equili-
brated for 217 days in a freshwater bottom sediment
environment. The only significant changes were a de-
crease in total Al and Si, a dissolution of carbonates,
a possible reduction in particle size as indicated by
XRD peak broadening, and an increase in surface area;
however, basal spacings remained unchanged. In lab-
oratory equilibrations, few significant changes oc-
curred other than an increase in the oxalate-extractable
iron content of clays. This study provides little support

https://doi.org/10.1346/CCMN.1981.0290103 Published online by Cambridge University Press

Clays in natural and simulated bottom-sediment environments

21

for substantial clay mineral alterations during residence
in the Maumee River drainage system; thus mineral-
ogical differences between soils in the watershed and
sediments in this drainage system are attributed pri-
marily to preferential transport.
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Pestome—UToOI pacno3HaTh MEHEpalbHbIE IPe00pa30BaHusi, KOTOPLIE MOTYT IIPOM3OHTH B Cpefie Io-
TOKa, NMPEHMYIUECTBEHHO MJ/UIMTOBbIE ITOYBEHHBIE TJIMHBLI OblJIM YPABHOBEILIEHBI B CPelie AOHHBIX OTJIO-
JKE€HUil B €CTECTBEHHBIX M J1a0OpaTOPHBIX YCHOBHAAX Ha MpOTsDKeHHHM 217 M 98 JHEH COOTBETCTBEHHO.
Wsmenennsi, nponcmemnue nocne 217 grell Ha nHe peku Oriia3 BKIKOYANH YMEHBIICHHE CONCPYKAHHS
KapOoHaTa, yMEHbIICHHE Pa3MepoB 3epeH H HeGosbiuue norepu Al u Si; ojHaKo He ObLIO OGHAPYKEHO
CYIIIECTBEHHBIX M3MEHEHHI B 6a3abHBIX MPOMEXYTKaX.

TJMHBI, ypaBHOBEIIEHHbIC B peYHOH BOAe B J1aGOpaTOpHbIX ycaoBrsiX mipu 4° u 25°C B CO,, N,, umm
BO3/lyIIHOH aTMOcdepe, TIOKa3alld TOJMEKO YBEJIMUCHHE CONEPIKaHUs XKeJle3a, N3BJIEKaeMOro OKcaaaToM.
Konuentpanuu Al, Si, Fe, Mn, K, u Ca B pacTBope Haj| rIHHaM#A H3MEHSUTHCh B 3aBUCHMOCTH OT aTMO-
ctepnl ¥ Temneparypsl. PacTBopenne amopdhHbIx coemuHennit Al-Fe—Si BO3MOKHO NMOBIHANO HA KOH-
nentpanmio Fe, Al, u Si B pactBope. CienoBaTe/IbHO, MEHEPATOTHYECKHE Pa3iIMsl MeXKAy HOYBaMH
B OacceiiHe peKM ¥ OcakaMH B JPE€HaXXHON CHCTEME HE MOIYT GBITh 00YCJIOBIEHbI MUHEPAIOTHUECKHM
npeoOpa3oBaHueM BO BpeMs NpeGbIBaHus B ApeHaXKHbIX cucTeMax. [N.R.]

Resiimee—Um Mineralumwandlungen zu bestimmen, die in FluBmilieus auftreten kénnen, wurden iiber-
wiegend illitische Bodentone in Bodensedimenten unter natiirlichen und Labor-Bedingungen fiir 217 bzw.
98 Tage ins Gleichgewicht gebracht. Die Veréinderungen, die nach 217 Tagen auf dem Grund des Auglaize-
Flusses auftraten, bestanden in einer Abnahme des Karbonatgehaltes, einer Verkleinerung der Teilchen-
grofe und einem geringen Verlust von Alund Si. Es wurden jedoch keine bemerkenswerten Veréinderungen
bei den Basisabstinden beobachtet.

Tone, die unter Laborbedingungen bei 4° und 25°C in FluBwasser bei CO,-, N,-, und Luft-Atmosphire
ins Gleichgewicht gebracht wurden, zeigen nur eine zunahme des durch Oxalat extrahierbaren Eisens. Die
Konzentrationen von Al, Si, Fe, Mn, K, und Ca in der Losung iiber den Tonen variiert mit der Art der
Atmosphire und mit der Temperatur. Die Konzentrationen an Fe, Al, und Si in der Losung kénnten durch
die Auflésung amorpher Al-Fe-Si-Komponenten beeinfluit werden. Deshalb kénnen die mineralogischen
Unterschiede zwischen den Boden im Einzugsgebiet und den Sedimenten im Entwisserungssystem nicht
auf mineralogische Verinderungen wihrend des Aufenthalts im Entwisserungssystem zurfickgefiihrt wer-
den. [U.W.]

Résumé—Pour identifier les altérations minérales qui se produire dans des environements fluviaux, des
argiles de sol predominément illitiques ont été équilibrées dans des environements de sédiments de lit sous
des conditions naturelles et de laboratoire pendant respectivement 217 et 98 jours. Les changements qui
se sont produits apres 217 jours dans le lit de la riviere Auglaize consistaient en une réduction en contenu
en carbonate, en une diminution de la taille de particule, et en une légére perte d’ Al et Si; aucun changement
significatif n’a cependant été observé dans les espacements de base.

Les argiles équilibrées dans I'eau de riviére sous des conditions de laboratoire 2 4° et 25°C dans des
atmospheres CO,, N,, ou I'air n’ont montré qu’un accroissement en fer 4 oxalate qui peut étre extrait. Les
concentrations en Al, Si, Fe, Mn, K, et Ca en solution au dessus des argiles variaient selon I’atmosphere
et la température. Les concentrations en Fe, Al, et Si en solution peuvent avoir été influencées par la
dissolution de composés Al-Fe-Si amorphes. Les différences minéralogiques entre les argiles dans la ligne
de partage des eaux et dans les sédiments du systéme de drainage ne peuvent donc pas étre attribuées
des transformations minéralogiques se produisant pendant la résidence dans le systéme de drainage. [D.J.]
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