
Techniques to improve diatom
recovery from glacial sediments

D.M. HARWOOD, M.W. GRANT, and M.H. KARRER

Institute of Polar Studies
and

Department of Geology and Mineralogy
Ohio State University

Columbus, Ohio 43210

In Antarctica where more than 95 percent of the continent is
covered by ice, glacial erosions and transport of subglacial rock
sequences provides a means of recovering portions of these
hidden sequences. The value of these reworked sediments is
further enhanced if they contain dateable microfossil as-
semblages such as those recovered from the Pliocene terrestrial
Sirius Formation (Harwood 1983, 1986, Antarctic Journal this
issue; Webb et al. 1983, 1984). This paper describes the micro-
fossil recovery techniques applied to Sirius Formation samples.

When present in glacial sediments of the Sirius Formation,
microfossils occur within the till matrix or within reworked
sedimentary clasts of marine sediments. The ultimate goal is to
isolate the marine clasts from the matrix, process a portion of
the clast for marine microfossils, and retain a portion of the clast
for further geologic examination.

The extraction of diatoms from glacial sediments poses cer-
tain difficulties because microfossils are highly diluted within
glacial debris. To overcome these problems a series of tech-
niques can be employed to enhance the recovery of siliceous
microfossils. These techniques include disaggregation, "bub-
bling," settling, sieving, and heavy liquid separation.

The first step is disaggregation. The raw sample weighed
(Sirius Formation samples often exceed 3,000 grams) and placed
in a Calgon solution and allowed to soak for 48 hours. Excess
water is decanted and the sample is dried to a paste so it can be
"dissected" and smear slides prepared of any soft sedimentary
clasts. These smear slides provide the only means of determin-
ing the concentrations of microfossils, the relationship between
microfossils and clast lithology, and microfossil assemblage
composition. After the entire sample is examined for sedimen-
tary clasts, the remaining material is thoroughly mixed in dis-
tilled water. This "stock beaker" is now ready for bubbling and
settling.

The bubbling method enhances the separation of clastic and
biogenic components of similar size. After stirring, material in
the stock beaker is allowed to settle for 30 seconds removing
coarse material from suspension. Approximately 2,000 milli-
liters of suspended material is then siphoned from the top of the
stock beaker into a 4,000-milliliter beaker where it is diluted
with an equal amount of distilled water. An air hose is placed in
this beaker to maintain a sufficient amount of agitation to keep
the fines in suspension. From this bubbling beaker, the top
2,000 milliliters is siphoned off into another 4,000-milliliter
beaker, called the "settling beaker," and combined with 2,000
milliliters of distilled water. Material in the settling beaker is
stirred and allowed to settle undisturbed through a 25-cen-
timeter column of water for about 5 minutes, after which it is
siphoned. This process is repeated 15-20 times until the stock
beaker contains only coarse debris and is clear of suspended
material after settling. The high degree of repetition is neces-

sary due to large sample size and to ensure that any diatoms
which may have settled to the bottom are resuspended and
recovered during subsequent settlings.

The material remaining in suspension in the settling beaker is
siphoned through a 25-micrometer sieve and saved. Most di-
atoms will be caught in this sieve; diatom fragments and the
smaller diatoms will pass through the sieve. Four 2,000-milli-
liter beakers of the less than-25-micrometer material passing
through the sieve is collected and allowed to settle for 24 hours.
Material remaining in suspension after 24 hours is decanted.
The remaining residue is resuspended with fresh distilled
water. This process washes the sample of clay and is repeated
until the sample is clear. The residual less-than-25-micrometer
material and the greater-than-25-micrometer size fraction col-
lected in the sieve are saved for heavy liquid separation.

Some diatomists do not favor the practice of using sieves in
diatom analysis due to assemblage biasing and potential for
contamination. If sieving is a standard micropaleontological
practice for other fossils groups, (i.e. foraminifera, radiolaria,
conodonts), with the accepted biases, it can certainly be applied
to diatom study where quantitative diatom abundance is not
applicable. Sieve contamination can be avoided by prolonged
ultrasonic treatment in distilled water, washing under a stream
of water and blowing clean with compressed air. Additional
avoidance of contamination is obtained by using nylon sieves
which are dippled in hydrofluoric acid between samples. A
separate set of sieves should be used for glacial tills where
microfossils occur infrequently, if at all.

If sieves are not used in the processing of glacial till samples,
identifiable diatoms are not recovered in as great a frequency as
is sieves had been used. How can a bias be introduced to an
assemblage which is not recovered? Sieving allows large sam-
ples to be processed, increasing the chance of recovering di-
atoms and exotic marine sedimentary clasts. The use of sieves in
diatom preparations is further discussed in Combos and
Ciesielski (1983).

The remaining material not suspended during bubbling is
collected and sieved for forams. This involves washing the
sample through screens of 1000, 500, 250, 125, and 63 microme-
ters. All sedimentary clasts greater than 500 micrometers are
then reprocessed with hydrogen chloride and hydrogen perox-
ide under standard diatom preparation techniques to disaggre-
gate the older and more indurated material which may contain
microfossils.

The final step in the preparation is heavy liquid separation
(see Brady 1977). The less-than-25- and more-than-25-micron
size fractions are cleansed of clays and waters by centrifiguing
with acetone or water, depending on the heavy liquid used
(Bromoform, zinc bromide, sodiumpolytungstate). The sample
is then floated in a solution with a specific gravity of approx-
imately 2.4. Since most diatoms have a specific gravity of 2.0 to
2.25, the lighter diatoms float while quartz and silts sink. A
small amount of the diluting medium is added to the float to cap
the heavy liquid solution, preventing the float from clinging to
the side of the test tube. Floated material is pipeted into another
tube and a specific volume of density-dilluting agent (acetone or
water) is added to reduce the specific gravity to approximately
1.8. This step causes lighter material such as palynomorphs,
dinoflagellates, coal, and woody tissues to float and the material
with a specific gravity between 2.4 and 1.8 to sink, concentrat-
ing siliceous microfossils on the bottom. This material is then
washed in acetone or water to remove the heavy liquid, and
microscope slides are prepared. The foram size fractions are
floated in similar fashion with carbon tetrachloride.
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The above techniques relies on both surface-area-controlled
settling rates and density differences to separate siliceous mi-
crofossils from the abundant silts typically present in glacial
sediments. While this process is lengthy and involved, the
success rate for recovering microfossils in glacial sediments is
high.
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