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INTRODUCTION -

FOSsil'polten concentration is re]atively 1ow in cores of sand-
rich nearshore 1acustrine sediment because poi1en ~is hydrau]ically
equivalent to, and tehds to be associated with, the silt-clay component of
the sediment. Concentration can be increased to levels euitable for pollen
dating by removing the sand fractton by decantation end‘then applying the
standard Quaternary po11en-preperation procedure (Faegri and ‘Iversen;
1964) to the silt-clay residue. " This hes the edditional.advantage ofh
}reduc1ng the var1ab1]1ty in po]1en frequency produced by grain- s1ze
variations within the core Th1s note presents a‘fast end jnexpens1ve'

method for extracting fossil pollen from sandy sediments.

BASIS FOR DECANTATION PROCEDURE

The decantation procedure must provtde for removal of the
majority of‘the sand compohent'of the sediment With minima1 loss of:the_
po]]en. This requires’ that the settling velocities of the po]]en types and
" of quartz (the maJor inorqan1ccomponent) be known.

| Pollen sett11ng velocities are computed from data recorded by'
Brush and Brush (1972) with Stokes' equation: |
VT = d? g (S.6.-1)

-18v;
where
'd = nominal diameter of po]]en grain (cm)
| g = acce]eratlon due. to gravity (981 cm/sec)



v = kinematic viscosify for water at 20° C
' (1.006 x 1072 cmzlsec)v

S,G. specific gravity of thg pollen

Table 1 shows the computed settling velocities for Pinus and .
Ambrosia .pollen and for 62.5-micron quartz and the settling distances
éssociated with a 30-second fall time. Thirty seconds is sufficient to
clear the upper 10.4 cm of a sediment suspension of quartz of sand size. We

“use a settling cylinder with a suspension column 13 cm high and with a
diameter (1.6 cm) such théf decantation of 20 cc is equivalent to removal of
the top 10.4 cm of the suspension.

Figure 1 shows the distribution of pollen grains and quartz within
an originally homogeneous suspension at time 0 and time 30 seconds.
Decantation of 20 cc (80%) of the suspension after a 30-second fall time
removes no quartz sand and recovers 80 per cent of the pollen minus the
amount lost through the 10.4 cm interface by settling. For Pinus, this loss
is equivalent to the content of 1.056 cm slice of the suspension (the 30-
second fall distance) or 8.1 per cent of total Pinus. Net recovery of Pinus
with the first decantation is therefore 71.9 per cent. Sfmi]ar]y, Ambrosia
loss is the content of a 0.156 cm slice or 1.2 per cent and net recovery of
the first decantation is 78.8 per cent. Two further decantations of the
residue are required to increase the pollen recovery to 97.8 per cent for

Pinus and 99.1 pef cent for Ambrosia.
PROCEDURE

Steps in the procedure for pollen extraction are listed below and

as a flow diagram in Figure 2.



" Clean a 15 ml1 polypropylene, conical centrifuge.tube (CANLAB 1976-

C3820-15A or equivalent) and weigh to 0.0001 gm. Add approximately
one gram of freeze-dried sample to the tube, weigh to 0.0001 gm and
record weight of‘sample (Column A, Figure 3).

Transfer the sample to a 25 ml graduated cylinder and top to the

25 m1 level with distilled water. Mix fhe suspension and record

its temperature. .Mix thoroughly for one minute by repeatedly in-
verting stoppered cylinder. Thirty seconds after setting cylinder
down, pour 20 ml of suspension into an 100 ml centrifuge tube which
has 20 m1 - interval markings (CANLAB 1976 - C4039-100 or equiva-
lent). ' -

Top up the cylinder to the 25 ml1 level, re-suspend the residue as
before and decant 20 ml into the same large centrifuge tube. Repeat
this step a third time. | |

Weigh a disposable aldminum evaporating tray to 0.0001 gm. Transfer
the remaining 5 m1 from the cylinder to the tray and oven dry at
90°c. Weigh to 0.0001 gm and record the coarse sample weight.
(Column B, Figure 3). o

Compute the workihg sample weight (weight of fines) by subtracting
the coarse sample weight from the original sample weight and record
in Column C, Figure 3.

Centrifuge the 100 ml*tubg containing the.supernéiant for two minutes
at 1500 rpm, decant, and wash the residue into the original 15 mi
centrifuge tube with distilled water. Centrifuge for one minute

at 2000 rpm and decant. This residue is the working sample.
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Add one (or two) chogod1um tablets (12, 500 500 gra1ns each) to

the working sample as a standard. Add 10 ml of -10% HCl to dissolve
the tablet and to remo?e any ca]céreous materials present in the
saﬁple. Stir well with a wooden rod (applicator stick) to evenly
disperse the Lycopodium pollen. Cehtrifqge for one minute and decant.
GLOVES_AND_GQGGLES ARE WORN IN THIS STEP!

Carefullyvplace 10 m1 49% (stock)HF acid into the test tube, stir
with woodén rod until homogeneous and b]ace in boiling water bath
for 30 - 40 minutes. This step removes any silicates present in
the sample. Centrifuge for one minute and decant into a p]ast1c
conta1ner to wh1ch 10% KOH has been added as a neutralizer.

Add 10 m1 of 10% HC1, stir w1th wooden rod and place in a boiling
water bath until sample breéks up into small particles (5 - 15
minutes). This step removes any silica - fluoride precip1tate

present. Centrifuge for one minute and decant.

Wash with 10 ml distilled water, centrifuge for one minute and decant.

Acetolysis procedure follows in which cellulose and hemi-cellulose

materials are removed:

a. Add 5 ml g]acja] acetic acid to the sample, mix on electric
mixer (or with glass rod), centrifuge for one minute and decant.

b. Prepare acetolysfs mixture by slowly adding concentrated sul-
phuric acid to acetic anhydride to form a 1:9 mixture.

€. Add 5 ml of acetolysis mixture to the sample, stir with electr1c
mixer (or glass rod) and place in hot-water bath for 8 - 10
“minutes. Samples to be stained should remain in this mixture
only 1 - 3 minutes. Stir on electric mixer, centrifuge for

one minute and decant.
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For stained samples:

- d. Add 5 ml glatial acétic-acid,-stir, centrifuge fbr one minute

and decant.
e. Wash with 10 ml distilled water, centrifuge for one minute and
decant.

For non-stained samples:

Prepare a slide by placing one drop of_Hoyer‘s medjum‘on a cléan

1abe11ed}s]ide. Add a small representative portion‘bf'the pdl]en
concentrate with a wooden rod, mix with the medfum and cover with
a cover slip. Press the cover slip gently with a needle Probe to

remove air bubbles and disperse concentrate.

Add one drop of safran1n stra1n1ng so]ut1on to the sample and st1r
thorough]y with wooden rod to d1str1bute sta1n Immed1ate]y add
10 m tertlary butyl alcohol (TBA), stir and let sit for ten minutes.

Centrifuge for one minute and decant. Transfer sediment to a‘clean,

~labelled 1-dram vial with TBA. Céntrifuge vial, decant and repeét

if necessary to ensure removal of all the sedimeht.

Add eight drops of silicone oil (2000 cs viscosity) to the vial,

stir with clean, two-inch glass rod and let stand overnight to

evaporate TBA. Prepare a slide by stirring the pollen concentrate
we11; placing a small representative portion on a clean, labelled |
slide in the form of an X and covering with a covek slip.} Press

the cover slip gently with a needle probe to remove air bubbles and
disperse the concentrate. | |

For both stained and unstained samp]es count the slidé-using a micro-

scope and record information on the data sheets (Figure 3).

.



COMMENTS | |
The decantation procedure for sand removal adds about ten minutes

to the time reduired to process each sample. The result is a cleaner
sample with a higher concentration of pollén andvé saving of as much as
one hour per sample in timé spent on microscopic analysis. |

o Time required for complete processing of a single sample includ-
ihg decantation, is approximately three hours. This can be reduced by
batch processing in groups of 6 or 12 samples to 50 to 35 minutes per

sample respectively.
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TABLE 1
COMPUTED SETTLING VELOCITIES, 20° C

S.G Nominal " Calculated 30 Sec

Particle (Qei) Diameter Vs Fall Distance
(n) - T (cm)
L (cm/sec)

Quartz 2.65 62.5 * 0.348 10.449

Pinus 1.2 57 0.0352 1.056

Ambrosia 1.3 18 0.0052 0.156

* Sand-Silt Boundary



TME 0 " TIME 30 sec.

DEPTH

VOL.
0 aQ=P—-A— 0 X
QP A P A
QPA P A
QPA P
QPA P A
QPA p A Q - Quartz
QPA P, | P-Rinus
QP A P A A - Ambrosia
QPA P A
QPA P A
QPA
20cc 10.4cm —Q P A
Q P A P A
Q
QPA | P A
25¢cc] Q P A |13cm _looQPp_A
FIGURE 1. SUSPENSION DISTRIBUTION AT TIME O

AND 30 SECONDS



FIGURE 2. FLOW SHEET FOR POLLEN EXTRACTION FROM SAND-RICH SEDIMENTS
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