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INTRODUCTION

Diatomite is soft porous sediment deposited in water and is mainly composed of mic-
roscopical tiny silica frustules of diatoms. The frustules of the diatoms are of amorphic
silica (SiO, X n H,0). The hardness of the frustule is 4 1/2—6 1/2 on Mohr’s scale but
the thickness varies with the species. The frustules derive from diatoms of the order Cent-
rales or Pennales, the former being rounded, resembling a pillbox in shape, and the latter
elongated (see Plates X and XV). Abundant general information about diatoms is available
e.g. in the works of Patric and Reimer (1966) and Krammer and Lange-Bertalot (1986), and
about diatomites in the paper of Kadey (1975).

'Késkenpdd

Fig. 1. Location map of the diatomite and diatom gyttja sites investigated.
1. Thakkilammensuo mire, 2. Iso Rautasuo mire, 3. Joutavanméen suo mi-
re, 4. Kurkisuo mire, 5. Maunusuo mire, 6. Pengerjoensuo mire, 7. Heton-
suo mire, 8. Hinkkasuo mire, 9. Ukonmurronsuo mire, 10. Housujirven-
suo mire, 11. Kuljunsuo mire, 12. Kelaojansuo mire.



Fresh diatomite is white at its purest, but in nature it is frequently coloured by impuri-
ties. Depending on the humus content, it may be brown or greenish and resemble mud or
gyttja. On ignition, however, the organic matter disappears and the diatomite becomes pa-
le. Drying also lightens the colour of diatomites in a natural state. The reddish brown co-
lour, which is intensified on ignition, is due to the iron content.

Owing to the weight of the overlying sediments, the old diatomites deposited during
the Tertiary or Pleistocene have been compacted and lithified material, the organic matter
having been almost totally eliminated by oxidation since the deposits emerged from water.
Most of the diatomites encountered in Finland are young, i.e. they have deposited since the
last glaciation, and are often covered by layers of peat or gyttja.

In the course of peat geological studies undertaken in 1981 — 1983 (Stén, Korhonen
& Svahnbick 1982, Ristaniemi 1984, Ristaniemi & Stén 1984, Korhonen 1986, 1988) diato-
mites and diatom gyttja were encountered in the parishes of Petdjavesi, Keuruu, Kuorevesi
and Jamsi in Central Finland between Lat 61° 57’ and 62° 22’N, Long 24° 48’ and 25°
15°E (Fig. 1).

DIATOMITE RESEARCH IN FINLAND

Research into Finnish diatomites has been rather modest. The oldest studies are those
undertaken by Ehrenberg in 1838 and 1840 on the diatom assemblages of diatomites in Sa-
vitaipale and around Kymi. In 1861 Nylander published a list of fossil diatoms in Finland
on the basis of the 10 diatomite occurrences studied by Brébisson. PT. Cleve (1891) and
later his daughter Astrid Cleve Euler (1951 — 55) studied the diatoms in Finland including
the assemblages of some diatomite occurrences. The Atlas by Schmidt (1874 — 1959) also
deals with diatoms identified from some Finnish diatomites. According to Ramsay (1909
p. 224) diatomites were known already at the beginning of this century in the areas of Sova-
jarvi and Kuolajarvi and at Brodtorp in Pohja.

Later reports of diatomite deposits are to be found in studies on the history of vegetati-
on and climate and on shoreline displacement. The often rather thin diatomite deposits en-
countered in the course of these studies were dated with pollen analysis (e.g. Aario 1943,
Donner 1957, Lappalainen 1962, Sauramo 1939, 1949, 1951, 1968). Thicker diatomite de-
posits (about 0.2—4.0 m) were found by Kanerva (1956) in Hyrynsalmi. Nieminen (1976)
has described some diatomite occurrences of potential commercial value, the most impor-
tant, even today, being that at Komu, Pyhdjarvi. With the intensification of peat research,
numerous diatomite deposits have recently been discovered at the bottom of mires in Fin-
land (Gronlund 1982, 1986a, b).

All the above diatomites are young occurrences deposited on the bottom of freshwater
basins during the Holocene. However, some old diatomites have also been encountered in
Finland. For example, the diatomite at Naruskajarvi, Salla (Hirvas et al. 1977, Tynni 1982)
is late-Tertiary and was probably moved from its original site by the continental ice. The
diatomite discovered in the Sokli area, Savukoski (Ilvonen 1973) is Eemian in age. This de-
posit, with its diatoms of freshwater species, was found in a 20 — 30 m deep basin in bed-
rock, and is evidently in its original site. Aario (1966) encountered diatomite in a secondary
position at Haapajarvi. According to him, the diatomite deposited in rather cool interglaci-
al or interstadial water. Some salt water and brackish water diatoms are found among the
freshwater species. At Oulainen there is a diatomite with freshwater species that has been
interpreted as interstadial (Forsstrom 1982, 1988).

DIATOMITE RESEARCH IN EUROPE

Elsewhere in Scandinavia, too, there is a shortage of research into diatomites. Foged
(1960) investigated an interglacial diatomite occurrence in Denmark and a postglacial de-
posit in Norway (1970).

South of the Baltic and in Central Europe there are abundant diatomite occurrences,
and many of them, including their diatom assemblages, have been submitted to compre-



hensive studies. Among the earliest are those undertaken by Krasske in the 1930s (Krasske
1933, 1937). In later studies the emphasis has been on diatomite deposits older than Holo-
cene, for example, those of Pleistocene age encountered in Germany. Holsteinian and Ee-
mian diatomites have been studied by Hustedt (1954), Behre (1962), Benda (1963, 1964, 1974)
and Miiller (1974a, b). In places the German diatomites exhibit varved structure, which ma-
kes them suitable for chronological research. Numerous diatomite occurrences have also
been found in Austria and Hungary, for example, those studied by Hajos (1970, 1977a, b).

METHODS

The determination of diatomites, which was undertaken under the microscope using ma-
terial in a natural state, was based on the abundance of diatom frustules. The material was
considered to be diatomite if the field of view of a preparate was almost completely covered
with diatoms and if mineral grains were virtually lacking. Material that contained conspi-
cuously fewer diatoms and possibly also mineral matter was called diatom gyttja. The mic-
roscopic determination of diatomite and diatom gyttja was further checked by submitting
a sample taken from the central part of the deposit to chemical analysis. The concentration
of SiO, was then decisive. The SiO, concentration of diatomite should exceed 60% and
that of the diatom gyttja 20%. The SiO, value of diatom gyttja also includes any silica
incorporated in minerals (quartz). The above procedure was applied in the Geological Sur-
vey of Finland’s diatomite studies (Gronlund 1986a) and investigations of the Soijarvi de-
posit (Gronlund 1986b).

The diatomites were sampled with the cooperation of peat researchers. Most of the samples
were taken with a piston sampler and a version of piston sampler designed for taking un-
disturbed samples of known volume was also used (Korpijaakko 1981). The geologist in
charge of peat research in a particular area is responsible for estimating the diatomite re-
sources in the mires in that area. Some mires were surveyed only at random points, and
for them the estimates of the diatomite and diatom gyttja resources are little better than
indicative owing to the scarcity of research sites.

The emphasis of the present study is on diatomites. They are described from five mires
in Petdjdvesi, two mires in Keuruu, one mire in Kuorevesi and one mire in Jimsa.

The diatom gyttja observed in association with these diatomites are usually simply mar-
ked in the stratigraphic column and, apart from the diatom analysis, are left at that. The
exceptions are the diatom gyttja deposits at Petdjavesi, Keuruu and Kuorevesi, which were
studied in as much detail as the diatomites.

For a few samples, the sintering point, softening point, melting point and fluidizing point
were determined with a Leitz Wetzlar heating microscope (DIN 5173). However, with a ma-
ximum temperature of only 1400°C, the microscope was of limited use.

The particle size distributions of the samples were determined with an automatic par-
ticle analyzer (Sedigraph 5000 D). The procedure is based on accelerated sedimentation and
the use of X-rays. Before measurement the material is treated with hydrogen peroxide to
eliminate humus and is water-sieved on a 62 um screen. The maximum particle size measu-
red by the analyzer is 60 pm.

The specific surface area of each diatomite and diatom gyttja was determined at the
Laboratory of Engineering Geology of Tampere University of Technology. The nitrogen ad-
sorption technique was used on materials ignited at 700°C (cf. Nieminen 1982, Gronlund
1986b).

The chemical composition of each diatomite and diatom gyttja deposit was determined
from the middle of the deposit.

The diatoms from each diatomite and diatom gyttja deposit were analysed at intervals
of 20 cm to establish the diatom stratigraphy. At least 500 diatoms were named from each
sample. The diatom stratigraphies are given as diagrams (Figs. 3 — 14) in which all the
diatoms exceeding one per cent of the total population in abundance follow the data on
lithostratigraphy and depth. The next column gives the pH spectrum of the diatoms and
the curve of the ratio of Centrales to Pennales diatoms. This ratio reflects in broad outline
the ratio of plankton diatoms to littoral diatoms in an assemblage. It also gives a rough



estimate of the water depth, as plankton species generally live in deeper water than littoral
species. The last column in the diagram shows the concentration of humus in diatomite.
This was determined with a spectrocolorimeter from samples taken at three different depths
from four mires in Petdjdvesi — lhakkilammensuo, Iso Rautasuo, Joutavanmiensuo and
Kurkisuo, and two mires in Kuorevesi — Housujarvensuo and Kuljunsuo.

According to their pH preference (Hustedt 1937 — 39), the diatoms were grouped into
five classes as follows:

Alkalibiontic (alkb) — forms which occur at pH values above 7

Alkaliphilous (alkf) — forms which occur at about pH 7, but mainly at pH above 7
Indifferent (ind) — forms which occur at about pH 7

Acidophilous (acf) — forms which occur at about pH 7, but mainly at pH below 7

Acidobiontic (acb) — forms which occur at pH below 7 with optimal occurrences at pH
5.5 and below.

For each site, the pH that prevailed during deposition was determined from the formula
of Renberg and Hellberg (1982):

%ind + 5x%acf+40x%acb
%ind + 3.5x%alkf+ 108x%alkb

index B=

pH=6.40—0.85 log index B
rr=091,S., = £0.30

The diatomites at Ihakkilammensuo, Hinkkasuo and Housujdrvensuo were dated with
the “C method. The ages are given in the diatom diagrams of these sites (Figs. 3, 10 and
12).

DESCRIPTION OF THE SITES, RESOURCES OF DIATOMITE AND DIATOM GYTTJA

I Petajavesi
1) Thakkilammensuo mire

Thakkilammensuo (map sheet 2234 08, x = 6907.5; y = 562.1) is an overgrown ancient
lake, about 3 km north of Petédjdvesi church. Topographically the mire is located in a dep-
ression between till-covered hills (Fig. 1). It lies at 126—130 m a.s.l. and slopes southwestwards.
The brook flowing though the mire drains into Lake Jamsédnvesi (Stén, Korhonen & Svahn-
bick 1982).

Diatomite was studied at peat research site P6 in the northern part of the mire (Stén
et al. 1982). At the research site the diatomite layer is 275 c¢cm thick and is underlain by 15
cm of peat, below which there is mineral gyttja. lhakkilammensuo contains an estimated
162 500 m? of diatomite within an area of about 13 hectares. The humus concentration in
the upper part of the diatomite is 17.0% and in the basal part 17.3% (Fig. 3).

2) Iso Rautasuo mire

Iso Rautasuo (map sheet 2234 08, x = 6909.1; y = 566.0) lies about 6 km northeast
of Petéjévesi church (Fig. 1). Topographically the mire is surrounded by till-covered hills.
Its surface is at about 135—144 m a.s.l. and slopes southwards, where the mire is bounded
by Lake Saarijarvi (Stén et al. 1982).

Diatomite was studied at peat research site P7, which is located on the western shore
of Lake Pieni Saarijarvi (Stén ef al. 1982). At this study site the diatomite is about 130 cm
thick. It is overlain by about 65 cm of peat and underlain by diatom gyttja. Iso Rautasuo
contains an estimated 99 000 m? of diatomite within an area of about 11 hectares. The hu-
mus concentration in the upper part of the diatomite is 30.5% and in the middle 25.0%.
The humus concentration in the diatom gyttja below the diatomite is 7.75% (Fig. 4).



3) Joutavanmiensuo mire

Joutavanmdiensuo (map sheet 2234 09, x = 6917.0; y = 562.3) lies about 10 km north
of Petéjévesi church (Fig. 1). Topographically the mire is surrounded by gently sloping till-
covered hills. The surface of the mire is at 165—175 m a.s.l. and slopes partly southeastwards,
partly northwestwards (Stén er al. 1982).

Diatomite was studied at peat research site P4, which is located southeast of Lake Kui-
vaslampi (Stén er al. 1982). At the study site, the diatomite is 120 cm thick. It is overlain
by 20 cm of diatom gyttja, which in turn is overlain by 130 cm of peat. Below the diatomite
there is mineral gyttja underlain by sand. The Joutavanmaensuo contains an estimated 16 000
m? of diatomite within two hectares. The humus concentration in the upper part of the
diatomite is 34.8% and in the basal part 25.5%. The corresponding figure for the diatom
gyttja is 20.3% (Fig. 5).

4) Kurkisuo mire

Kurkisuo (map sheet 2234 09, x = 6916.6; y = 564.1) lies about 11 km north of Petdja-
vesi church (Fig. 1). Topographically the mire is located in a depression between moraines.
Its surface is at 166—175 m a.s.l. and it drains into the river flowing through the mire (Stén
et al. 1982).

Two profiles were sampled to study diatomite, one at site P1 in the northern part of
the mire and another at P2 on the western shore of Lake Kurkilampi (Stén et al. 1982).
At site PI the diatomite is 80 cm thick and is underlain by about 115 cm of diatom gyttja.
At site P2 the diatomite is thicker, extending from 205 cm to 590 cm in depth. Owing to
confusion in sampling at site P2 there is a gap of about 1 m in the sample profile, and so
the diatom analyses and other procedures are based on samples from P1. Kurkisuo con-
tains an estimated 411 600 m?® of diatomite within about 12 hectares. The upper part con-
tains 25.5%, the middle part 26.3% and the basal part 20.0% humus (Fig. 6).

5) Maunusuo mire

Maunusuo (map sheet 2234 05, x = 6907.6; y = 556.3) lies about 6 km west of Petdja-
vesi church (Fig. 1). Topographically the mire is located in a valley between steep hills. The
surface of the mire is at about 171—181 m a.s.l. and slopes sharply northwards, excluding
the southernmost part, which slopes southeastwards (Ristaniemi 1984).

The diatomite at Maunusuo was studied at point A500 of the basic line of peat research
(Ristaniemi 1984). At the study site, the diatomite is 2 m thick (150—350 cm) and is over-
lain by gyttja and peat. Below the diatomite there is 20 cm of diatom gyttja underlain by
silty gyttja. The estimated diatomite content at Maunusuo is 86400 m? (Fig. 7).

6) Pengerjoensuo mire

Pengerjoensuo (map sheet 2234 06, x = 6912.5; y = 556.8) lies about 8 km northwest
of Petdjévesi church (Fig. 1). Topographically the mire is located in a clay-silt area of the
Pengerjoki river valley. The surface of the mire is at about 123—126 m a.s.l. and slopes
southeastwards, the same direction in which the waters drain (Ristaniemi 1984).

The diatom gyttja found in Pengerjoensuo was studied at peat research site A400+0,
which is in the middle of the mire. At the site the diatom gyttja layer is about 220 cm thick
and is overlain and underlain by fine-grained detrital gyttja. Pengerjoensuo contains an
estimated 67500 m? of diatom gyttja (Fig. 8).

II Keuruu
7) Hetonsuo mire

Hetonsuo (map sheet 2234 03, x = 6914.0; y = 2541.2) lies about 10 km northeast of
the centre of Keuruu (Fig. 1). The mire covers an area of 39 hectares at 134—137 m a.s.l..
In the west it is bounded by Kypardvuori, a hill over 200 m high; elsewhere it is rimmed
by moraines. The surface of the mire slopes southwards, the same direction in which the
waters drain through Lake Kypirilampi, a pond in the mire (Korhonen 1988).
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Diatomite was studied at peat research site A400 + 200. At this site diatomite and dia-
tom gyttja alternate, the maximum thickness of the diatomite being 70 cm (at a depth of
120—190 cm). The estimated diatomite content at Hetonsuo is about 40000 m? (Fig. 9).

8) Hinkkasuo mire

Hinkkasuo (map sheet 2234 05, x = 6908.1; y = 2553.4) lies about 20 km west of the
centre of Keuruu (Fig. 1) and covers an area of 56 hectares. The surface of the mire is at
166—171 m a.s.l. and slopes north-northwestwards (Korhonen 1988).

Diatomite was studied at peat research site A1500, where the diatomite layer is 160 cm
thick and is underlain by 130 cm of diatom gyttja. The estimated content of diatomite is
about 80000 m? (Fig. 10).

9) Ukonmurronsuo mire

Ukonmurronsuo (map sheet 2234 06, x = 6912.5; y = 2554.4) lies about 20 km northe-
ast of Keuruu church (Fig. 1) and has a surface area of 201 hectares. Its surface is at 139—150
m a.s.l. and slopes northeastwards, the same direction in which the waters also drain. In
the east the mire is bounded by an esker, Syrjanharju, in the southwest by a hill Ukonmur-
ronméki, and elsewhere by moraines (Korhonen 1988).

Diatom gyttja was studied at peat research site Bl, where its thickness is about 130 cm.
It is overlain by 150 cm of peat and underlain by silt. The estimated diatom gyttja content
in the mire is 1000 m?3 (Fig. 11).

III Kuorevesi
10) Housujarvensuo mire

Housujdrvensuo (map sheet 2233 03, x = 6882.1; y = 2543.6) lies about 20 km north
of Kuorevesi (Fig. 1). It covers 17 hectares and slopes southwestwards. The mire’s waters
drain through another mire, Herdsuo, into Lake Sammalisjarvi. The surface of Housujar-
vensuo is at 131—137 m a.s.l. (Korhonen oral comm.).

Peat research was conducted at five sites. Diatomite was studied at site P1, where it is
about 2 m thick and underlain by gyttja. The estimated diatomite content is 48 000 m3. The
concentration of humus in the upper part of the diatomite is 17.5%, in the middle 22.5%
and in the basal part 17.8% (Fig. 12).

11) Kuljunsuo mire

Kuljunsuo (map sheet 2233 02, x = 6872.9; y = 2544.9) lies about 10 km north of Kuo-
revesi (Fig. 1). The mire covers 81 hectares and its surface slopes gently westwards at
105—108 m a.s.l. (Korhonen oral comm.).

Diatomite was studied at peat research site BS00 + 0, where it is 40 cm thick and is
underlain by 130 cm of diatom gyttja. The estimated diatomite content is about 12750 m?3.
The concentration of humus in the upper part of the diatomite is 45.5%; in the upper part
of the diatom gyttja it is 32.8%, in the middle 31.3% and in the basal part 16.3% (Fig. 13).

IV Jamsia
12) Kelaojansuo mire

Kelaojansuo (map sheet 2233 02, x = 6875; y = 2549.3) lies about 18 km northwest
of Jamsa church and covers 59 hectares. Two brooks, Kelaoja and Ruotsinoja, flow through
the mire, and Lake Kelalampi, a small pond, is located at its western margin. The surface
of the mire is at 105—108 m a.s.l. (Korhonen 1986).

Diatomite was studied at peat research site A100, where its thickness is about 140 cm.
The estimated diatomite content of the mire is 88000 m? (Fig. 14).
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PHYSICAL AND CHEMICAL PROPERTIES

The use of diatomite is based on its characteristic physical and chemical properties. The
purity of diatomite also affects its commercial value. Diatomite has a number of uses (M6l-
der 1960, Kadey 1975, Gronlund 1986), the most important (about 60%) being as a filter
aid owing to its high mechanical filtering capability. Diatomite is also used as an absorbent
because of its high absorptive capacity. It can absorb water 1/2—3 times its weight. The
absorptive capacity increases if the water bound to silica is removed, e.g. with calcination
(Durham 1973). Recently diatomite has increasingly been used as a filler, particularly in
the building industry. It is also used as an insulator and abrasive, and as an extender in
fertilizers and ceramics.

Diatomite is comparable to quartz in hardness and can only be dissolved by strong al-
kalies and hydrofluoric acid.

Melting temperature

The melting point of diatomites generally varies between 1400 and 1750°C, depending
on the composition. Some impurities lower the melting point a great deal (Durham 1973).
Owing to the high melting points, diatomite is an excellent fireproof insulator. It also has
low thermal conductivity.

Table 1. Sintering points, softening points, melting points and fluidizing points of diatomites studied.

Mires studied Depth cm L 2. 3: 4.
1. Thakkilammensuo 200—220 1120° 1160° 1410° 1450°
2. Iso Rautasuo 140—160 1140° 1450° >1400° >1400°
3. Joutavanméensuo 210 >1400° >1400° > 1400° > 1400°
4. Kurkisuo 400—420 1200° 1240° >1400° > 1400°
5. Maunusuo 210 1180° 1440° > 1400° >1400°
10. Housujdrvensuo 240—260 1390° 1440° >1400° > 1400°
11. Kuljunsuo 240 > 1400° > 1400° > 1400° > 1400°
12. Kelaojansuo 200—220 1220° 1400° > 1400° > 1400°
1. Sintering temperature 3. Fusion temperature
2. Softening temperature 4. Fluid temperature

Melting points were determined with a heating microscope and the results obtained are
listed in Table 1. Since the equipment could not be used at temperatures exceeding 1400°C,
the melting points were only determined for eight sites. At each site the melting point and
the fluidizing point exceeded 1400°C, which prevented us from obtaining precise values.
The sintering point and the softening point of the diatomite at Joutavanmédensuo and of
the diatom gyttja at Kuljunsuo were also high and exceeded the range of the heating mic-
roscope.

Particle size distribution

The particle size distributions of the sites studied are shown in Fig. 2. In Table 2 the
grains are grouped into three classes: those with a diameter of less than 2 um, those with
a diameter between 2 um and 20 um, and those with a diameter exceeding 20 um. Only
the diatomite at Soijédrvi had been submitted to grain size distribution measurements befo-
re (Gronlund 1986a). In that paper, Gronlund (1986a) discussed the difficulty of determi-
ning the correct grain size distribution of diatomites. The present findings corroborate the
results from Soijarvi. It is evident that when the technique developed for ball-like grains
is used, the proportion of diatoms or diatom chains, 20 um in size, is underestimated, and,
correspondingly, the proportion of diatoms measuring less than 2 um is overestimated. What
is more, diatoms may break during the measurement, thus further increasing the number
of small grains.
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Fig. 2. Particle size distributions. Site numbers as in Fig. 1.
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Table 2. Particle size distributions of diatomites at sites studied.

Mires studied Depth cm <2 um 2—20 pm >20 um
1. Thakkilammensuo 200—210 40% 55% 5%
2. Iso Rautasuo 150—160 60% 39% 1%
3. Joutavanmaiensuo 230—240 42% 57% 1%
4. Kurkisuo 270—280 65% 30% 5%
5. Maunusuo 370—375 50% 50% 0%
6. Pengerjoensuo 370—380 54% 43% 3%
7. Hetonsuo 150—160 40% 59% 1%
8. Hinkkasuo 160—170 45% 40% 15%
9. Ukonmurronsuo 220—230 350 61% 4%,
10. Housujarvensuo 220—230 51% 47% 2%
11. Kuljunsuo 250—260 57% 41% 2%
12. Kelaojansuo 220—240 37% 50% 13%

Specific surface area

The adsorption method is based on measurement of the gas adsorbed on the surface
of the sample at low pressure and temperature. The method gives an accurate surface area
of the particles and also allows the surface structures of the particles to be estimated (Nie-
minen 1982). The specific surface area is affected by porosity, grain size, iron compounds,
organic matter, mineralogical composition and weathering degree (Nieminen 1982). The spe-
cific surface area is usually only large if the matter is porous. It can be used to classify
fine-grained (fractions less than 1 mm in grain size) soils.

The specific surface areas of the diatomites and diatom gyttja studied are given in Tab-
le 3. The highest values were recorded from diatom gyttja at Pengerjoensuo and Ukonmur-
ronsuo, 28 500 m?/kg and 33 100 m2/kg, respectively. The specific surface areas of the di-
atomites at Maunusuo and Hinkkasuo are somewhat higher than 20000 m2/kg, and those
of the other sites are from 10300 to 14400 m2/kg. There is thus a marked fluctuation in
the specific surface areas measured. Since the sites are very similar in terms of diatom as-
semblages the difference in specific surface areas must be due to some other factor. One
may be the difference in degree of frustule fracturing between the sites. The proportion

Table 3. Specific surface area of diatomites determined with
a nitrogen adsorption method from samples ignited at

700°C.

Mires studied Depth cm m?/kg

1. Ihakkilammensuo 240—260 ~ 10300
2. Iso Rautasuo 135—140 ~ 10800
3. Joutavanmaiensuo 240 ~ 14100
4. Kurkisuo 240—260 ~ 14300
5. Maunusuo 190 ~ 21000
6. Pengerjoensuo 350—355 ~ 28500
7. Hetonsuo 180—185 ~ 13000
8. Hinkkasuo 195—200 ~ 22500
9. Ukonmurronsuo 250—255 ~ 33100
10. Housujarvensuo 220—240 ~ 12500
11. Kuljunsuo 210 ~ 14400
12. Kelaojansuo 260—280 ~ 14200
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of fragments in the assemblage is difficult to establish, but the higher the number of fractu-
red diatoms the higher the specific surface area.

Reference material on the specific surface areas of diatomites is lacking. The diatomite
at Soijarvi (Gronlund 1986) is the only one with data on specific surface area. Its specific
surface area of 28 800 m2/kg was obtained from diatomite ignited at 700°C. The basal part
of the Soijérvi diatomite occurrence contains alkaliphilous diatoms, and the bulk of the
deposit is characterized by acidophilous Melosira lirata and M. distans. Fragments account
for a high proportion of the assemblage (Gronlund 1986).

Chemical composition

Table 4 gives the chemical compositions at the sampling sites. The samples were taken
from material in a natural state. The chemical composition was always determined from
diatomite, even in those successions that contain diatomite and diatom gyttja. The only
exception was Kuljunsuo, where the determination was done on a sample taken from im-
mediately below the diatomite. As well as silica, the samples were analysed for aluminium,
iron, calcium, magnesium, sodium, potassium and organic matter. A common feature sha-
red by all the results is the high abundance of organic matter (14.3—41.8%), as shown by
the loss — on — ignition (Table 1) and concentrations of humus (Figs. 3—14), and the low
abundances of accessories. Only the diatomite at Ihakkilammensuo has aluminium and iron
concentrations clearly higher than those in the other diatomites. The samples from Penger-
joensuo, Ukonmurronsuo and Kuljunsuo mires classified as diatom gyttja also exhibit high
silica abundances. Microscopic examination showed that the samples from Pengerjoensuo
and Ukonmurronsuo contained some mineral grains but that the Kuljunsuo sample did not.
It is thus clear that, once the organic matter is eliminated, the diatom gyttja at Kuljunsuo
could be converted into a high quality diatomite. On the other hand, in certain applicati-
ons, for example, as a soil improvement agent, mineral matter is no obstacle. Clayey diato-
mite is also very suitable as raw material for the brick industry.

Table 4. Chemical compositions of the diatomites studied.

Mires studied Depth ecm | Sio, | ALO; | Fe,0; | CaO | MgO | Na,O | K,O |Loss on

ignition
T
1. Thakkilammensuo 200—205 | 65.4 7.54 3.07 1.81 1.21 1.65 1.54 16.9
2. Iso Rautasuo 150—155 | 70.0 2.23 0.99 0.58 0.28 0.38 0.35 23.5
3. Joutavanmdiensuo 230—235 | 71.5 2.07 0.66 0.42 0.08 0.06 0.07 25.1
4. Kurkisuo 270—275 | 72.2 2.24 0.96 0.53 0.19 0.28 0.26 23.6
5. Maunusuo 190—195 | 64.8 0.76 0.50 0.34 0.08 0.04 0.03 31.4
6. Pengerjoensuo 350—360 | 58.7 2:33 2.05 0.24 0.23 0.25 0.28 34.5
7. Hetonsuo 170—180 | 60.8 2.01 1.37 0.18 0.22 0.19 0.19 34.1
8. Hinkkasuo 150—160 | 60.2 1.38 1.50 0.11 0.23 0.17 0.12 35.7
9. Ukonmurronsuo 200—210 | 53.5 1.72 0.79 0.13 0.25 0.18 0.18 41.8
10. Housujéarvensuo 220—225 | 62.2 1.86 1.09 0.41 0.13 0.17 0.17 34.1
11. Kuljunsuo 250—255 | 57.5 2.92 2.68 0.54 0.13 0.10 0.10 32.5
12. Kelaojansuo 220—240 | 75.7 3.77 1.71 0.80 | 0.42 0.76 0.69 14.3

DIATOM STRATIGRAPHY

A large number of freshwater species previously classified as Melosira are now referred
to the genus Aulacoseira. The abundance of Aulacoseira species is a feature that characte-
rizes all the above diatomite or diatom gyttja sites some Aulacoseira species being domi-
nant at every depositional stage. Despite many useful recent studies (Florin 1982, Camburn
& Kingston 1986, Haworth 1988) the genus Melosira/Aulacoseira is very difficult to identi-
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fy. In this work the main diatom identification was made under a light microscope. The
species of the genus Aulacoseira were identified according to Hustedt (1930), Grawford (1975),
Renberg (1976), Florin (1980), Camburn and Kingston (1986) and Haworth (1988). These
species were named according to Simonsen (1979) and Hartley (1986).

1) Ihakkilammensuo mire

The diatom stratigraphy of Ihakkilammensuo is shown in Fig. 3. The profile of this
mire is dominated by species of the genus Aulacoseira. The basal part of the diatomite lay-
er is characterized by a decline in Aulacoseira granulata and a simultaneous increase in A.
ambigua. Both species are alkaliphilous in pH ecology and are typical of the plankton of
eutrophic lakes. Halfway up the sequence A. granulata disappears from the assemblage,
and A. ambigua does the same a little later at a depth of about 80 cm. At a depth of 200
cm in addition to these species acidophilous species of the genus Aulacoseira , are also pre-
sent, including such as A. distans, var. alpigena, A. lirata and A. lirata var. perglabra. Of
these, the abundance of A. lirata exceeds 80% in the upper part of the deposit. Other Aula-
coseira species are A. italica, A. italica var. subarctica and A. italica var. valida. The deposit
also contains littoral species, of which the most significant are the genus Pinnularia, Cym-
bella hauckii, Diploneis finnica and Tabellaria fenestrata, which is common throughout vir-
tually the whole deposit.

A total of 147 taxa and 109 species of 29 genera were encountered in the deposit. The
diatomite contained 133 taxa, 98 species and 28 genera. Calculated from the formula of
Renberg and Hellberg (1982), the pH that prevailed during deposition was 5.8 at a depth
of 160 cm and 6.8 at a depth of 280 cm.

The #*C age of the bottom part of the diatom deposit is 7760 £ 90 years BP (Su-1794)
at a depth of 270 to 280 cm and 2760 * 70 years BP (Su-1743) at a depth of 50 to 60 cm.
The sediment thickness between the dated layers is 230 cm, indicating a sedimentation rate
of 0.5 mm per year.

2) Iso Rautasuo mire

The diatom stratigraphy of Iso Rautasuo is shown in Fig. 4. At this mire, diatomite de-

posited with acidophilous diatoms as the prevailing species. The diatomite deposit is cha-
racterized by an abundance of species of the genus Aulacoseira. Aulacoseira lirata domina-
tes in the lower and middle parts of the deposit. In the upper part it is joined by A. lirata
var. lacustris. Other Aulacoseira species are A. lirata var. perglabra, A. italica and A. ambi-
gua. The two last mentioned are alkaliphilous. Diatoms of the genus Achnanthes are also
common in the deposit, e.g. the indifferent species A. conspicua, A. levanderi and A. recur-
vata.
A total of 141 taxa and 110 species of 30 genera were found in the Iso Rautasuo deposit.
The diatomite contained 106 taxa, 75 species and 24 genera. Calculated from the formula
of Renberg and Hellberg (1982), the pH that prevailed during deposition was 5.7 at a depth
of 150 cm.

3) Joutavanmaensuo mire

The diatom succession at Joutavanmaéensuo is shown in Fig. 5. The diatomite deposit
at this mire, too, is dominated by acidophilous diatoms of the genus Aulacoseira, with A.
distans var. alpigena and A. lirata as the prevailing species. Other species of the genus Au-
lacoseira found in this deposit are A. lirata var. lacustris, A. lirata var. perglabra, A. italica
and A. italica var. valida. Littoral species, such as Frustulia rhomboides, Cymbella gracilis
and Anomoeoneis serians var. brachysira are also encountered. The Joutavanméaensuo de-
posit contained 128 taxa and 99 species from 25 genera. The diatomite had 116 taxa, 87
species and 24 genera. Calculated from the formula of Renberg and Hellberg (1982), the
pH during deposition was 6.5 at a depth of 210 cm.
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4) Kurkisuo mire

The diatom succession at Kurkisuo is shown in Fig. 6. The basal part of the diatomite
deposit is dominated by alkaliphilous Aulacoseira ambigua, A. granulata, Amphora ovalis
var. libyca and Fragilaria construens, which also predominate in the diatom gyttja at the
bottom of the mire. At a depth of about 290 cm the situation changes, and the upper part
of the diatomite deposited with acidophilous diatoms as the prevailing species. Aulacoseira
lirata is dominant. Other species encountered in the upper part of the deposit are Tabellaria
fenestrata, Eunotia veneris and the alkaliphilous A. italica. The Kurkisuo deposit contai-
ned 169 taxa and 136 species from 30 genera. The formula of Renberg and Hellberg (1982)
gives pH 5.7 for the diatomite (depth 280 cm) and pH 7.3 for the diatom gyttja (depth 360 cm).

5) Maunusuo mire

The diatom stratigraphy at Maunusuo is shown in Fig. 7. The deposition of diatomite
at this mire started with alkaliphilous diatoms as the prevailing species. Aulacoseira ambi-
gua predominated along with A. italica, A. italica var. valida, Fragilaria construens and
F. construens var. venter. In the surficial part of the diatomite there is a shift in species
as A. ambigua declines rapidly and the acidophilous diatoms gain ground. A. /irata domi-
nates in the surficial part of the deposit with an abundance exceeding 60%. It is accompa-
nied by A. lirata var. lacustris, A. distans var. alpigena and the alkaliphilous A. italica, which
is a persistent member of the assemblage.

A total of 147 taxa and 117 species from 24 genera were found in the Maunusuo deposit.
The diatomite contained 135 taxa, 109 species and 24 genera. Calculated from the formula
of Renberg and Hellberg (1982), the pH that prevailed during deposition was 5.7 at a depth
of 170 cm and 7.0 at a depth of 310 cm.

6) Pengerjoensuo mire

The diatom stratigraphy of the diatom gyttja at Pengerjoensuo is shown in Fig. 8. Only
minor changes took place during deposition of the diatom gyttja in this mire. Virtually
the whole deposit is dominated by the alkaliphilous Aulacoseira ambigua with an abun-
dance of 90%. It is accompanied by two alkalophilous species: Fragilaria construens and
F. construens var. venter.

The diatom gyttja at Pengerjoensyo contained 105 taxa and 83 species from 23 genera.
Calculated from the formula of Renberg and Hellberg (1982), the pH prevailing during de-
position was 6.8 at a depth of 420 cm and 7.8 at a depth of 320 cm.

7) Hetonsuo mire

The diatom succession in the diatomite/diatom gyttja at Hetonsuo is shown in Fig. 9.
The lower part of the diatomite/diatom gyttja layer in this mire is characterized by an alka-
liphilous diatom flora. Aulacoseira ambigua, A. italica, A. italica var. subarctica and Fragi-
laria construens are the dominant species. A. ambigua remains fairly bundant in the as-
semblage throughout deposition. Similarly, A. /irata is a common species in virtually the
whole deposit. At a depth of about 4 m the acidophilous diatoms start to increase in abun-
dance. Up to a depth of about 2 m they account for 30—40% of the assemblage. From
this depth upwards they continue to increase in abundance, until right at the surface of the
diatomite deposit they account for 80% of the diatom population. Centrales diatoms, which
prevailed throughout deposition, decline in the very uppermost part of the deposit. Euno-
tia pectinalis, E. pectinalis var. ventralis, E. robusta and E. veneris are the species of the
order Pennales, and, at the same time, littoral species in the surficial part of the deposit.

A total of 199 taxa and 155 species from 31 genera were encountered in the deposit stu-
died at Hetonsuo. Calculated from the formula of Renberg and Hellberg (1982), the pH
that prevailed during deposition was 5.9 at a depth of 140 cm (diatomite) and 6.4 at a depth
of 220 cm (diatom gyttja).
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Stratigraphy
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Stratigraphy

Depth (m)
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Fig. 9. Diatom diagram of Hetonsuo mire. Selected species and pH spectrum. Symbols as in Fig. 14.
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Fig. 10. Diatom diagram of Hinkkasuo mire. Selected species and pH spectrum. Radiocarbon ages are 5470 + 70 yr BP (Su-1740) and 3020 + 70 yr BP (1739). Symbols as in Fig. 14.
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8) Hinkkasuo mire

The diatom succession of diatom gyttja/diatomite at Hinkkasuo is shown in Fig. 10.
The diatom gyttja and the lower part of the diatomite in this mire deposited during the
dominance of alkaliphilous diatoms. The main species are thus Fragilaria construens, F.
construens var. venter, Aulacoseira ambigua and A. italica. The abundance of A. ambigua
is highest in the basal part of the diatomite deposit, at a depth of about 2 m. The diatomite
succession continues with alkaliphilous diatoms as prevailing species until half way up the
layer when they start to decline and the acidophilous diatoms, A. lirata and A. lirata var.
lacustris in particular, gain ground. In the very uppermost part of the diatomite the abun-
dance of alkaliphilous diatoms increases slightly once more. The whole deposit studied at
Hinkkasuo contained 117 taxa and 90 species from 22 diatom genera. The diatomite had
103 taxa, 80 species and 22 genera. Calculated from the formula of Renberg and Hellberg
(1982), the pH was 6.1 at a depth of 100 cm, 7.4 at a depth of 200 cm (diatomite) and 7.3
at a depth of 300 cm (diatom gyttja). The “C age of bottom part of the diatom deposit
at a depth of 205 to 215 cm is 5470 £ 70 years BP (Su-1740). The corresponding age at
a depth of 110 to 115 cm is 3020 *= 70 years BP (Su-1739). The sediment thickness between
the dated layers is 105 c¢m, indicating a sedimentation rate of 0.4 mm per year.

9) Ukonmurronsuo mire

The diatom succession at Ukonmurronsuo is shown in Fig. 11. Examined under the micro-
scope the material seems to contain abundant diatoms. However, chemical analyses reveal
that the SiO, concentration (53.5%) of the deposit overlying silt at Ukonmurronsuo is cle-
arly less than 60% and thus sufficient to warrant the term diatom gyttja for the sediment.
The basal part of the deposit is dominated by an alkaliphilous diatom flora, with Aulaco-
seira italica as the dominant species. In the upper portion of the deposit, at a depth of about
2 m, the diatom population changes radically and acidophilous species become dominant.
A. lirata var. lacustris, A. lirata, Eunotia veneris and E. robusta prevail. A total of 108 taxa
and 84 species from 22 genera were encountered in the diatom gyttja deposit at Ukonmur-
ronsuo. Calculated from the formula of Renberg and Hellberg (1982), the pH that prevailed
during deposition was 5.4 at a depth of 170 cm and 7.3 at a depth of 270 cm.

10) Housujirvensuo mire

The diatom succession at Housujdrvensuo is shown in Fig. 12. The diatomite exhibits
a diatom flora that is trophically almost constant. Acidophilous diatoms prevail throug-
hout the succession, with Aulacoseira distans var. alpigena and A. lirata as dominant spe-
cies. Other species are A. lirata var. lacustris, A. italica, A. italica ssp. subarctica and, in
the upper part of the deposit, Tetracyclus lacustris and Eunotia bidentula. The diatomite
at Housujdrvensuo contained 135 taxa and 101 species from 26 genera. Calculated from
the formula of Renberg and Hellberg the pH at deposition was 5.5 at a depth of 240 cm
and 5.6 at a depth of 340 cm.

The “C age of the diatom deposit is 7620 = 90 years BP (Su-1793) at a depth of 370
to 380 cm, 6620 * 80 years BP (Su-1742) at a depth of 320 to 325 cm and 2910 £ 70 years
BP (Su-1741) at a depth of 200 to 210 cm. The sediment thickness between the oldest and
the youngest dated layers is 180 c¢cm, indicating a sedimentation rate of 0.4 mm per year.

11) Kuljunsuo mire

The stratigraphy of the diatomite/diatom gyttja at Kuljunsuo is shown in Fig. 13. The
basal and middle parts of the diatom gyttja layer are dominated by alkaliphilous diatoms,
with Aulacoseira ambigua, whose abundance in places reaches 90%, as the prevailing spe-
cies. At the very bottom of the layer, A. granulata also occurs. In the upper part of the
layer, at a depth of about 250 cm where the diatomite begins, the diatom flora changes ra-
pidly, and acidophilous species become dominant. The transition zone is dominated by Fra-
gilaria construens var. venter, which is still an alkaliphilous species. In the surficial part
of the deposit there are diatoms that are already distinctly acidophilous, for example, Aula-
coseira lirata, A. distans var. alpigena and A. lirata var. perglabra. A total of 113 taxa and
89 species from 27 genera were encountered in the diatomite/diatom gyttja deposit at Kul-
junsuo. Calculated from the Formula of Renberg and Hellberg (1982), the pH at depostion
was 6.2 at a depth of 230 cm (diatomite) and 6.8 at a depth of 310 cm (diatom gyttja).
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12) Kelaojansuo mire

The diatom succession at Kelaojansuo is shown in Fig. 14. The succession begins with
alkaliphilous diatoms as dominant species. These include Fragilaria construens, F. const-
ruens var. venter and Aulacoseira ambigua. Alkaliphilous diatoms prevail only for a short
distance, as at a depth of 300 cm the proportion of acidophilous diatoms already begins
to increase. The middle part of the deposit is dominated by Aulacoseira lirata, with an abun-
dance of nearly 70%. It is accompanied by A. italica, A. italica var. subarctica and A. itali-
ca var. valida, of which the latter two are alkaliphilous. The very uppermost part of the
diatomite layer is dominated by the acidophilous A. lirata var. lacustris. A total of 102 taxa
and 84 species from 23 genera were encountered in the diatomite. Calculated from the for-
mula of Renberg and Hellberg (1982), the pH that prevailed during deposition was 6.3 at
a depth of 200—220 c¢cm and 6.4 at a depth of 280—300 cm.

SUMMARY OF DIATOM STRATIGRAPHY WITH SPECIAL REFERENCE
TO AULACOSEIRA (MELOSIRA) ASSEMBLAGES

The following diatoms of the genus Aulacoseira were named from the diatomite or dia-
tom gyttja occurrences described:

Aulacoseira Thwaites 1848
(Melosira Agardh 1824)

Aulacoseira ambigua (Grun. in Van Heurck) Simonsen 1979

Syn.: Melosira ambigua (Grun.) O. Miiller, Hustedt 1930, p. 256, Fig. 108

— a common plankton species in eutrophic lakes

— alkaliphilous (Foged 1980)

— occurs as dominant species in diatomite or diatom gyttja deposit at sites 1, 5, 6, 7, 8, 11
— encountered in the assemblages at sites 2, 3, 4, 9, 10, 12

— PL. IX, Figs. 1 and 2

— PI1. XII, Figs. 7, 8 and 9.

Aulacoseira distans var. alpigena (Grun. in Van Heurck) Simonsen

Syn.: Melosira distans var. alpigena Grun., Hustedt 1930, p. 263, Fig. 110
— acidophilous

— dominant species in a diatomite or diatom gyttja deposit at sites 3, 11
— in the assemblages at sites 1, 2, 3, 4, 5, 6, 7, 8, 11

— PL X, Fig. 3

Aulacoseira distans var. tenella (Nygaard) R. Ross

Syn.: Melosira distans var. tenella (Nygaard) Florin

Florin 1981, Pl. 2, Figs. 8—18

— acidophilous

— encountered in the assemblages at sites 2, 3, 5, 7, 8, 11
— PI. XII, Figs. 12 and 13

Aulacoseira granulata (Ehrenb.) Simonsen

Syn.: Melosira granulata (Ehrenb.) Ralfs., Hustedt 1930, p. 248, Fig. 104

— occurs in Finland in plankton of the bigger lakes (Mdlder & Tynni 1967)
— thrives in eutrophic to oligotrophic waters (Molder & Tynni 1967)

— alkaliphilous (Foged 1980)

— occurs in the assemblages at sites 1, 4, 11

— PI. XII, Figs. 1, 2 and 4

Aulacoseira italica (Ehrenb.) Simonsen

Syn.: Melosira italica (Ehrenb.) Kiitz., Hustedt 1930, p. 259, Fig. 109
— alkaliphilous (indifferent) (Foged 1958, 1964)

— dominant species in diatomite or diatom gyttja deposit at sites 8, 9
— found in the assemblages at sites 1, 2, 3, 4, 5, 6, 7, 10, 11, 12

— PI. XIII, Figs. 1 and 2
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Aulacoseira italica ssp. subarctica (O. Miill.) Simonsen

Syn.: Melosira italica ssp. subarctica O. Miiller, Hustedt 1930, p. 259, Fig. 109
— encountered in the assemblages at sites 4, 6, 7, 10, 12

— PIL XI, Figs. 3, 4 and 5

Aulacoseira italica var. valida (Grun. in Van Heurck) Simonsen

Syn.: Melosira italica var. valida Grun., Hustedt 1930, p. 259, Fig. 109
— alkaliphilous (Lowe 1974)

— occurs in the assemblages at sites 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12
— PIL X, Figs. 2

— PI. XIII, Figs. 3 and 7

Aulacoseira lirata Ehrenb.) R. Ross.

Syn.: Melosira lirata (Ehrenb.) Kiitz., Florin 1981, Pl. 3, Fig. 19

A. distans var. lirata (Ehrenb.) Bethge

— acidophilous (Foged 1972)

— a dominant species in diatomite deposits at sites 1, 2, 3, 4, 5, 7, 8, 10, 12
— found in the assemblages at sites 6, 9, 11

— PIL X, Fig. 1

— PI. XI, Figs. 1 and 2

Aulacoseira lirata fo. biseriata (Grun.) Haworth

Syn.: Melosira lirata fo biseriata (Grun.) Camburn, Camburn & Kingston 1986 p. 25. PL.
3, Figs. 45 and 46

— acidophilous?, indifferent?

— occurs in the assemblages at sites 1, 2, 3, 4, 5, 6, 7, 8, 11

— PIL. XII, Figs. 6, 11, 14 and 15

Aulacoseira lirata var. lacustris (Grun. in Van Heurck) R. Ross.

Syn.: Melosira lirata var. lacustris Grun.

Florin 1981, PI. 3, Figs. 20—25, PI. 4, Figs. 26—32

A. distans var. lirata fo. lacustris (Grun.) Hustedt 1930

M. mikkelsenii Nygaard 1956

— acidophilous (Nygaard 1956)

— occurs as dominant species in diatomites and diatom gyttja deposits at sites 2, 9, 12
— found in the assemblages at sites 1, 3, 5, 7, 8, 10, 11

— PL. IX, Figs. 3 and 4

— PL XI, Fig. 3

Aulacoseira lirata var. perglabra (Ostrup.) R. Ross

Syn.: Melosira lirata var. perglabra (Ostrup.), Florin Florin 1981, Pl. 5, Figs. 32—45
— acidophilous

— dominant in diatom gyttja at site 11

— occurs in the assemblages at sites 1, 2, 3, 4, 5,6, 7, 8

— PIL. XIII, Figs. 3 and 5

The diatomites studied on the basis of diatom assemblages can be divided into three
groups. In the first group, deposition started with the alkaliphilous diatoms as the prevai-
ling species. In the course of deposition the diatom assemblage changed entirely, and the
upper portion of the deposit is dominated by the acidophilous diatoms. Aulacoseira granu-
lata and A. ambigua are clearly dominant among the alkaliphilous diatoms. A. italica, A.
italica ssp. subarctica and Fragilaria construens are also common in the basal parts of the
deposits. The pH values of this part calculated from the formula of Renberg and Hellberg
(1982) vary between 6.4 and 7.4. A. lirata var. lacustris and A. distans var. alpigena prevail
in the upper portion, where the pH values fluctuate between 5.4 and 6.3. This group inclu-
des the majority of the diatomite sites studied: IThakkilammensuo, Kurkisuo, Maunusuo,
Hinkkasuo and Kelaojansuo. In evolution the diatom gyttja deposit at Ukonmurronsuo al-
so belongs to this group. If the whole deposit studied is considered, this group also includes
the diatomite/diatom mire deposits at Hetonsuo and Kuljunsuo.



32

The second group consists of diatomites in which the acidophilous diatoms prevailed
throughout the deposition period. Aulacoseira lirata, A. lirata var. lacustris and A. distans
var alpigena are the dominant species. Deposition took place at pH 5.5—5.7. This group
includes the diatomites at Iso Rautasuo, Joutavanmiensuo and Housujirvensuo.

The third group comprises only one site, i.e. the diatom gyttja deposit at Pengerjoen-
suo, wholly dominated by the alkaliphilous diatoms. Aulacoseira ambigua and Fragilaria
construens are the prevailing species. pH values of 6.8 and 7.8 have been calculated for the
deposit.

Of deposits studied earlier the diatomite at Soijarvi (Gronlund 1986) can be included
in the first group. The basal part of the diatomite in that deposit contains alkaliphilous
diatoms and the bulk of the deposit is characterized by acidophilous Melosira (Aulacosei-
ra) lirata and M. (A.) distans. In contrast, alkaliphilous diatoms prevail in the Rétdksuo
diatomite at Hollola (Gronlund 1982), where Fragilaria construens and F. construens var.
venter of the order Pennales are dominant. Therefore the Ratiksuo diatomite belongs to
the same group as that at Pengerjoensuo.

As shown by the radiocarbon ages the deposition of diatomites in the mires of Thakki-
lammensuo in Petdjdvesi and Housujarvensuo in Kuorevesi started at about 8000 BP. The
deposition of diatomite in Hinkkasuo was preceded by that of diatom gyttja. Before the
present study, the only sites where the onset of diatomite deposition had been dated with
the radiocarbon method in Finland were Viha-Komujarvi and Ratdksuo (Gronlund 1982).
The basal part of the diatomite at Vaha-Komujarvi yielded a “C age of 9440 * 100 years
BP (Su-761), and the diatomite at Riatdksuo 10050 * 180 years BP (Su-912) and 9830 *
160 years BP (Su-911). These ages are clearly too high, probably owing to the hard water,
and thus cannot be compared with the “C ages reported here.

SUMMARY

The areas of Petdjivesi, Keuruu, Kuorevesi and Jamséa favoured the growth of diatoms
and the deposition of diatomites. Silica was abundant and the oxygen content was high
in the basins. Sediments classified as diatomite or diatom gyttja deposited on the basal parts
of the mires in the area. Of the twelve sites studied, nine contain diatomite and three dia-
tom gyttja. At most sites, deposition started with the diatom gyttja, which, as deposition
proceeded, passed into diatomite. The greatest resources of diatomite, 411 600 m?, were as-
sessed at Kurkisuo, Petdjavesi.

The number of taxa identified in the investigated diatomites varied between 102 and
199 and the number of diatom genera between 22 and 31. The richest in species was the
deposit at Hetonsuo, Keuruu, 199 taxa being named from its 31 genera. Centrales diatoms,
mainly species of the genus Aulacoseira, prevail at every site, and in terms of species, the
deposits can be divided into those dominated by either alkaliphilous or acidophilous Aul/a-
coseira species. Aulacoseira ambigua and A. granulata are the prevailing alkaliphilous spe-
cies and A. lirata var. lacustris and A. distans var. alpigena the dominant acidophilous ones.
At most of the sites the deposition of diatomite or diatom gyttja started with predominant-
ly alkaliphilous diatoms. In the course of deposition the diatom assemblage passed into
acidophilous. At some sites, for example at Joutavanmaensuo and Kurkisuo, Petéjévesi, the
change was abrupt. The evolution from an alkaliphilous to an acidophilous diatom assemblage
is characteristic of paludified lakes and ponds surrounded by mires in Finland.

The diatomites encountered are of fairly high quality in terms of chemical composition
and physical properties. The SiO, concentration is high (60.2—75.7%) and the abundance
of accessories is low, excluding that of organic compounds, which is considerable high. The
specific surface area varies between 10300 and 33 100 m2/kg.
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Plate [
Fig. 1. Scanning electron micrograph of diatomite from Ihakkilammensuo mire (depth 250 ¢m). Fig. 2. Scanning electron
micrograph of diatomite from Ihakkilammensuo mire (depth 250 cm).



Plate Il

Plate 11

Fig. 1. Scanning electron micrograph of diatomite from Iso Rautasuo mire (depth 170 cm). Fig. 2. Scanning electron
micrograph of diatomite from Joutavanméensuo mire (depth 250 ¢m).



Plate Il

Plate 111
Fig. 1. Scanning electron micrograph of diatomite from Kurkisuo mire (depth 260 cm). Fig. 2. Scanning electron micrograph

of diatomite from Kurkisuo mire (depth 260 cm). Tetracyclus lacustris var. capitata Hust. in the middle.



Plate IV

%

Plate IV
Fig. 1. Scanning electron micrograph of diatomite from Maunusuo mire (depth 230 cm). Fig. 2. Picture of diatomite
from Pengerjoensuo mire (depth 360 c¢cm).




Plate V

Plate V
Fig. 1. Scanning electron micrograph of diatomite from Hetonsuo mire (depth 160 cm). Fig. 2. Scanning electron
micrograph of diatomite from Hinkkasuo mire (depth 160 cm).



Plate VI

Plate VI
Fig. 1. Scanning electron micrograph of diatomite from Ukonmurronsuo mire (depth 190 cm). Fig. 2. Scanning electron
micrograph of diatomite from Kuljunsuo mire (depth 270 cm). Eunotia pectinalis var. ventricosa (Ehr.) Hust. in the middle.



Plate VII

Plate VII
Fig. 1. Scanning electron micrograph of diatomite from Housujarvensuo mire (depth 250 cm). Fig. 2. Scanning electron
micrograph of diatomite from Housujdrvensuo mire (depth 250 cm). Eunotie robusta var. tetraodon (Ehr.) Ralfs in the

middle.



Plate VIII

Plate VIII
Fig. 1. Scanning electron micrograph of diatomite from Kelaojansuo mire (depth 250 ¢cm). Fig. 2. Picture of diatomite
from Kelaojansuo mire (depth 270 m).



Plate IX

Plate IX
Fig. 1. Aulacoseira ambigua (Grun. in Van Heurck) Simonsen. Fig. 2. Aulacoseira ambigua (Grun. in Van Heurck)
Simonsen. Fig. 3. Aulacoseira lirata var. lacustris (Grun. in Van Heurck) R. Ross. Fig. 4. Aulacoseira lirata var. lacustris

(Grun. in Van Heurck) R. Ross.



Plate X

Plate X
Fig. 1. Aulacoseira lirata (Ehrenb.) R. Ross Scanning electron micrograph. Fig. 2. Aulacoseira italica (Ehrenb.) Simon-

sen Scanning electron micrograph. Fig. 3. Aulacoseira distans var. alpigena (Grun. in Van Heurck) Simonsen Scanning

electron micrograph.



Plate XI

Plate XI
Fig. 1. Aulacoseira lirata var. perglabra (Ostrup.) Florin, Aulacoseira lirata (Ehrenb.) R. Ross. Fig. 2. Aulacoseira lirata

(Ehrenb.) R. Ross. Fig. 3. Aulacoseira italica ssp. subarctica (O. Miill.) Simonsen. Fig. 4. Aulacoseira italica ssp. subarc-
tica (O. Miill.) Simonsen. Fig. 5. Aulacoseira italica ssp. subarctica (O. Miill.) Simonsen. Fig. 6. Aulacoseira lirata var.

lacustris (Grun. in Van Heurck) R. Ross.
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Plate XII

Fig. 1. Aulacoseira granulata (Ehrenb.) Simonsen. Fig. 2. Aulacoseira granulata (Ehrenb.) Simonsen. Fig. 3. Aulacosei-
ra lirata (Ehrenb.) R. Ross, Aulacoseira lirata var. perglabra (Ostrup.) R. Ross. Fig. 4. Aulacoseira granulata (Ehrenb.)
Simonsen. Fig. 5. Aulacoseira lirata var. perglabra (Ostrup.) R. Ross. Fig. 6. Aulacoseira lirata fo. biseriata (Grun.)
Haworth. Figs. 7—9. Aulacoseira ambigua (Grun. in Van Heurck) Simonsen. Fig. 10. Aulacoseira distans var..alpigena
(Grun. in Van Heurck) Simonsen. Fig. 11. Aulacoseira lirata fo. biseriata (Grun.) Haworth. Fig. 12. Aulacoseira distans
var. tenella (Nygaard) R. Ross. Fig. 13. Aulacoseira distans var. tenella (Nygaard) R. Ross. Fig. 14. Aulacoseira lirata
fo. biseriata (Grun.) Haworth. Fig. 15. Aulacoseira lirata fo. biseriata (Grun.) Haworth. Fig. 16. Aulacoseira distans
var. tenella (Nygaard) R. Ross. Fig. 17. Aulacoseira distans var. tenella (Nygaard) R. Ross.
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Plate XIII

Fig. 1. Aulacoseira italica (Ehrenb.) Simonsen. Fig. 2. Aulacoseira italica (Ehrenb.) Simonsen. Fig. 3. Aulacoseira italica
var. valida (Grun. in Van Heurck) Simonsen. Fig. 4. Achnanthes linearis (W. Sm.) Grun. Fig. 5. Tetracyclus lacustris
Ralfs. Fig. 6. Achnanthes peragalli Brun & Héribaud. Fig. 7. Aulacoseira italica var. valida (Grun. in Van Heurck) Si-
monsen. Fig. 8. Eunotia polyglyphis Grun. Fig. 9. Eunotia veneris (Kiitz.) O. Miill. Fig. 10. Fragilaria constricta Ehr.
Fig. 11. Fragilaria constricta Ehr. Fig. 12. Fragilaria construens var. venter (Ehr.) Grun. Fig. 13. Fragilaria construens
(Ehr.) Grun. Fig. 14. Fragilaria construens var. exigua (W. Sm.) Schulz. Fig. 15. Fragilaria construens var. binodis (Ehr.)
Grun. Fig. 16. Fragilaria construens var. binodis (Ehr.) Grun.
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Plate XIV

ia gibba Ehr. Fig. 4. Pinnula-

icostata Cl. Fig. 3. Pinnular

Fig. 2. Pinnularia brev
ria hemiptera (Kiitz.) Cl. Fig. 5. Pinnularia braunii (Grun.) Cl. Fig. 6. Cyclotella stelligera Cl. & Grun. Fig. 7. Achnant-

hes recurvata Hust. Fig. 8. Achnanthes recurvata Hust. Fig. 9. Amphora ovalis var. libyca (Ehr.) Cl. Fig. 10. Pinnularia

Fig. 1. Pinnularia stomatophora Mayer.
nodosa Ehr. Fig. 11. Pinnularia nodosa Ehr.
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Plate XV

Fig. 1. Stauroneis smithii Grun. Fig. 2. Pinnularia mesolepta (Ehr.) W. Sm. Fig. 3. Pinnularia microstauron (Ehr.) Cl.
Fig. 4. Pinnularia microstauron (Ehr.) Cl. Fig. 5. Pinnularia esox Ehr. Fig. 6. Pinnularia subsolaris (Grun.) Cl. Fig.
7. Pinnularia polyonca (Breb.) O. Miull. Fig. 8. Pinnularia gibba fo. subundulata Mayer, Hustedt
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