
ON E S K E R F O R M A T I O N S IN N O U S I A I N E N , 
S W - F I N L A N D 

G U N N A R G L Ü C K E R T a n d O S M O K O N T T U R I 

GLÜCKERT, GUNNAR a n d KONTTURI, OSMO 1 9 7 2 : O n e s k e r f o r m a t i o n s i n 

Nousiainen, SW-Finland. Bull. Geol. Soc. Finland 44, 1—7. 

Two broken radial esker formations with small transversal ridges in the com-
mune of Nousiainen in SW-Finland were the objects of the present investiga-
tion. These esker systems follow the principal directions of preglacial fracture 
zones of the bedrock in the area. The fracture valleys and the stratigraphy 
of the bedrock have locally turned the movement of the continental ice and 
caused transverse cracs in the ice. Many ridges of the radial esker complexes 
are deposited in crevasses and tunnels almost in a right angle to the principal 
ice movement. Under clay and silt deposits there are invisible glaciofluvial 
accumulations and they can be found only by drilling or seismic sounding 

methods. 
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Introduction 

This article is a report of an investigation on 
the occurrence, material and genesis of the 
radial and transverse esker-like glaciofluvial for-
mations in the commune of Nousiainen, north 
of the town of Turku in SW-Finland. In the 
cultivated western part of the commune, the 
most noticeable radial esker system, the Turku— 
Mynämäki—Laitila—Pyhäranta formation, runs 
across the investigation area. In the rocky middle 
and eastern parts of the commune there are two 

broken radial esker complexes with small trans-
verse ridges. These broken systems, stretching 
from Alakylä to Kyläsuo, Kausvuori and Paistan-
oja (I in Fig. 1), and from Nälkänummi to Papu-
mäki and Riitalho (II), were the objects of the 
present investigation. 

The topography of the landscape is varying, 
consisting of cultivated depressed fields and 
rocky areas abounding in forests. The highest 
elevations in the area, 72—74 m a.s.l., occur 
north of Paistanoja (Kellarivuori) and in the 
Nälkänummi—Papumäki area (Mulkkivuori) and 
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Fig. 1. Map showing the investigation area in southwestern Finland. 1 = esker formation and glaciofluvial 
accumulation, 2 = fracture valley, 3 = border of commune, 4 = highest point of rock, 5 = railway, 6 = road, 
7 = river, 8 = the smaller area enlarged is investigated closer (Fig. 2), I = the Alakylä—Kyläsuo—Kausvuori— 

Paistanoja radial esker system, II = the Nälkänummi—Papumäki—Riitalho radial esker system. 

the lowest ones, 5—6 m, SW of Nousiainen. The 
fields in the valleys lie between 10 and 30 m and 
the rocky regions between 25 and 55 m a.s.l. 
The average differences in relative local elevation 
vary from 20 to 40 m. 

Bedrock and Quaternary deposits 

According to Anna Hietanen (1947) and 
Härme (1960), mica shists and mica gneisses are 

predominant rocks in the area of Nousiainen. 
The dips of the foliation and bedding of the 
bedrock often are very steep, mostly 60—80°. 
The general strike of the rocks is approximately 
N 60—75° E. 

The rock crust of Finland is broken into a 
mosaic of pieces forming fracture zones which 
now occur as shear valleys. The principal direc-
tions of the shear zones in the area are NE—SW, 
NW—SE and N—S. Many of them represent 
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preglacial fracture valleys, long and deep and 
filled with clay and silt. These valleys are widest 
at places where two or more fault lines cross each 
other. The foliation of the bedrock often joins 
the NE—SW orientated fault systems. Bedrock 
outcrops seldom occur in these crossing fault 
lines and large valleys, e.g. the one between Nou-
siainen and Valpperi (the Hirvijoki valley), which 
is also partly due to the thick layers of surficial 
minerogenic deposits. The net slip of the main 
fault lines is presented in the map in Fig. 1. They 
are partly based on topographic maps, scale 
1: 20 000, on the morphological observations in 
the field, and on the maps of fault lines prepared 
by Härme (1960, 1961). 

The predominant minerogenic Quaternary de-
posit in the investigation area consists of clay 
and silt accumulations. These fertile sediments 
are laid down in valleys, e.g. in Paistanoja along 
the river Hirvijoki and in Pakainen and Papumäki 
along the river Maskunjoki. The next common 
minerogenic deposit is till, which generally 
underlies the other surficial deposits. Till deposits 
form a thin waterwashed cover over the crystal-
line bedrock, and this cover also conforms to the 
relative elevations of its rock base. In the right 
angle to the ice movement, independent moraine 
formations, such as end moraine ridges, occur 
e.g. in the regions of Pakainen, Kyläsuo and Riit-
alho. Some peat bogs, e.g. Uhlussuo, Luotilansuo 
and Rehtisuo, not very large in extent, are con-
centrated in an area N and SE of the investigation 
area (Fig. 1 and 2). 

Glaciofluvial accumulations 

Glaciofluvial accumulations have the largest 
extent of the surficial minerogenic deposits in 
Finland (Okko 1961 p. 25). Glaciofluvial drift 
occurs especially in the coast regions of the 
country in small quantities. E.g. in the Uusimaa 
administrative district in Finland, it amounts only 
to 3.1 % of whole the land area (Frosterus 1921 
p. 4). According to Moberg (1890 p. 56) and 
Aarnio (1930 p. 2) there are only few glaciofluvial 

deposits in the surroundings of Turku. On the 
other hand, plenty of small local occurences of 
stratified drift have been found in connection 
with the soil mapping of the Quaternary deposits 
in the area (see Lounais-Suomen Seutukaava-
liitto 1968 p. 4 and 1969 p. 34) (Fig. 1 and 2). 

The glaciofluvial deposits have different 
shapes, such as short ridges, hillocks and low, 
widely spread sandy accumulations mostly lying 
as infillings of depressions between rocks. Many 
small glaciofluvial accumulations, belonging to 
the broken systems investigated, can be found 
along the flanks of the rocks, and many of them 
could be interpreted as formations resembling 
shore deposits. The narrow ridges are often 
deposited on the bottoms of fracture valleys. 
Between Kausvuori and Haveri, a ridge formed 
accumulation can be found crossing the shear 
valley of the Hirvijoki. Especially in the zones 
of both the esker systems there are invisible sand 
and gravel deposits under the thin clay and silt 
sediments, most of which can be found only by 
drilling or seismic sounding methods (Fig. 2). 

5 = position of retreating ice margin, 6 = crevasses and 
tunnels in the ice margin following fracture zones, 

tr = transverse esker, I and II, see Fig. 1. 
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Fig. 3. Thin layers of clay (arrows) and silt overly the 
primary glaciofluvial sandy drift of the core in the radial 

esker of Kyläsuo. Photo G. Glückert 29.1.1971. 

Fig. 4. Stratified sandy gravel in the Kyläsuo radial esker 
Photo G. Glückert 29.1.1971. 

Fig. 5. Fine sand overlying stratified pebbly sand and 
gravel in the northern transverse esker of Kyläsuo. 

Photo G. Glückert 29. 1. 1971. 

On high elevated lands and rocky uplands, e.g. 
those SE from Kausvuori and in the Haveri— 
Kyläsuo region, the glaciofluvial drift was laid 
down as irregular hills, thin extensive coverings 
on rocks and infillings between the tops of the 
rocks. 

According to Hyyppä (1966 p. 160) the general 
position of the retreating ice margin ran over the 
area during the stage BII of the Baltic Ice Lake 
in the history of the Baltic Sea, about 8200 years 
B.C. The forms of all glaciofluvial accumulations 
in the investigated area have become strongly 
deformed and more even in connection with the 
melting of the ice and later with the shore activity 
of the stages of ancient Baltic Sea. Extensive 
sandy plains can be found in Kausvuori and at 
the S end of the Papumäki formation (Fig. 2). 

Material 

The main mechanical composition of the drift, 
devided into fine (sand) and coarse (gravel and 
pebbles) material, is marked separately in each 
formation in Fig. 2. Most ridge-shaped accumu-
lations are built up of washed sand and gravel. 
Homogeneous sandy shore deposits overly a thin 
layer of clay, and the latter lies above the stratified 
primary drift. The surface beds of the sand plains 
in Kausvuori and Papumäki formations consist 
of typical fine sand, but coarser primary drift can 
be found in the deeper, basal layers of the core 
(Fig. 3, 4 and 5). 

In the area investigated, sand and gravel de-
posits are in general 2—5 m thick. The 5—10 m 
heavy accumulations of Haveri and Nälkänummi 
made the only exception. According to the 
material inventory of these deposits, the largest 
formations in Haveri and Nälkänummi originally 
consisted of c. 120 000—150 000 m3 sand and 
gravel (see Kontturi 1971 p. 39). These sand and 
gravel resources have strongly decreased, owing 
to the noticeable exploitation during the last few 
years. In Haveri they now amount to c. 100 000 
m3 and in Nälkänummi to c. 60 000 m3. The 
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material has been used mostly to road con-
struction and house building activity (Fig. 6). 

Technically useful material can be found in 
the formations of Alakylä, Kausvuori and Kylä-
suo, c. 30 000 m3 in each. The large, thin covered 
sand deposits of Varvanummi can be reserved 
e.g. as protection areas of ground water resources 
or refreshment areas. The core of this formation 
consists of c. 25 000 m3 of technically useful 
coarse material, the other sand and gravel ac-
cumulations in the region are quite small and of 
poorly sorted drift. They are only of a local 
importance in the view of total sand and gravel 
consumption. 
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Fig. 6. Cumulative grain size curves presenting the 
mechanical composition of stratified material in the esker 
formations of Papumäki (1—4), Kyläsuo (5—7) and 

and Alakylä (8—11). Anal. Ö. Kontturi. 

Genesis 

The influence of the topography of bedrock 
to the regional distribution of eskers in the land-
scape has earlier been discussed e.g. by Strand-
mark (1889), Leiviskä (1928), Brenner (1944), 
Hyyppä (1954), Eriksson (1960) and Aartolahti 
(1968). The foliation and bedding as well as the 
fault zones have a local influence to the move-
ments of the ice and thus to the distribution and 
orientation of the esker formations in Nousiai-
nen. According to the observations of striations 
in the area, the direction of the ice movement has 
been from NNW or 320—350° (Fig. 7). The 
varying relief and stratigraphy of the bedrock in 
Alakylä, Nälkänummi and Papumäki has caused 
in the ice margin several cracs in the directions 
of the valleys in spite of the different main 
direction of the ice movement (Fig. 1 and 2). 

According to the general opinion the main 
esker systems follow the trends of fault lines, and 
the formation of eskers is in genetic relation to 
the crustal movements. The esker have been 
formed in radial fractures of the bedrock, and 
these fractures were caused by the block move-
ments of the earth's crust (Hyyppä 1954, Granö 
1958, Ohlson 1958, Härme 1961 and Kukkonen 
1969). 

The 4 km long main esker formation of the 
system I in Nousiainen lies between Kyläsuo, 

Fig. 7. Glacial striation (320°) and crescentic gouges on 
gneissose bedrock in Kyläsuo, Nousiainen. 

Photo G. Glückert 15. 12. 1970. 

Haveri and Kausvuori. Parallel to the radial 
Mynämäki—Laitila esker and the ice movement, 
the Kyläsuo—Kausvuori complex was deposited 
along one of the most noticeable fracture valleys 
between Kyläsuo, Kausvuori and Paistanoja (Fig. 
1 and 2). This esker formation was mainly due 
to the differences between the bedrock topo-
graphy and the speed of the movement of the 
ice in the valley and on both its sides (Okko 
1945 p. 47). This caused cracs and crevasses in 
the ice just on both sides of the valley. E.g. in 
Alakylä the glaciofluvial accumulations occur on 
the western side of the NE—SW orientated 
valley and in Paistanoja on the eastern side of 
the NW—SE directed valley. 
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The direction of the retreat of the continental 
ice sheet in the region is characterized by nu-
merous striaes on bedrock exposures, small end 
moraines and some radial and transverse esker 
formations (Fig. 2). The retreat of the ice margin 
did not take place continuously. There were 
halts of short durations, when the material was 
deposited subaquatically in open transverse cre-
vasses and tunnels of the thinning tongue of the 
ice sheet. No separate advances of the ice have 
been noticed in the area investigated. 

The NW—SE orientated Kyläsuo—Kausvuori 
radial esker is connected with three short lateral 
ridges running in the directions of the transverse 
or NE—SW directed fracture lines (tr. in Fig. 2). 
They can be considered as transverse or lateral 
eskers, and they were formed subglacially by the 
cracing of the ice (Hyyppä 1954 p. 45, Eriksson 
1960 p. 70, Virkkala 1961 pp. 235—239, 1963 
pp. 42—44 and Aartolahti 1968 pp. 46—48). The 
formation of these transverse eskers can be con-
nected with some transverse cracs in the tunnel 
walls and crevasses, when the ice began to calve. 
These cracs were filled with glaciofluvial material. 
Thus the lateral ridges mostly contain well-
washed and sorted drift. Sometimes the drift in 
the core resembles to some extent waterwashed, 
poorly sorted till, and the ridges then resemble 
end moraines {e.g. in Kyläsuo). According to 
Tanner (1938 pp. 513—514) the transverse eskers 
are deposited at the margin of the ice in trans-
verse cracs or other transverse depressions. 

The deposits of the broken radial Kyläsuo— 
Kausvuori (I) and the separate ridges of the 

Nälkänummi—Papumäki esker systems (II) were 
finally laid down by glaciofluvial meltwater 
streams near the opening of ice tunnels or open 
crevasses at the margin of the slowly retreating 
ice (see Okko 1945 pp. 50—53 and Aartolahti 
1968 pp. 40—45). These eskers consist of quite 
typical stratified sands and gravels (Fig. 3—5). 

The Papumäki and Nälkänummi radial forma-
tions in the Maskunjoki fracture valley lie almost 
in a N—S direction or in a right angle to the 
glacial striation. In this area, however, the broken 
tectonic of the bedrock has to some extent 
changed the deposition of the material and the 
distribution and orientation of separate accumu-
lations (Fig. 1 and 2). 

The local topography impeded and slowed up 
the flow of the glaciofluvial river by forming 
extensive deposits on high elevated rocks, and 
plenty of drift spread on large areas (e.j;. Kaus-
vuori). Besides, an esker branches more often 
on uneven base than on even topography (Eriks-
son 1960 p. 59). 

One of the most extensive glaciofluvial ac-
cumulation in the investigation area, the Varva-
nummi formation, was formed in a more com-
plicated manner than it was assumed earlier 
(see Moberg 1890 p. 58 and Ohlson 1958 p. 14). 
According to the stratigraphy, the Varvanummi 
formation has taken the shape of two separate, 
transverse ridges lying on both sides of the 
river Hirvijoki. These glaciofluvial ridges were 
smoothed to an extensive sand plain and later 
cut into two parts by the river erosion. 
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