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During the Holocene relat ive upl i f t of land in Finland coastal dunes 
were formed at var ious al t i tudes in areas earl ier submerged. Some 
vent i facts found near these dunes, the oldest being about 4000 years 
old, are described f rom the Hanko (Hangö) peninsula and f rom Kala-
joki in Ostrobothnia. The ha rd rock vent i facts have a shiny upper 
surface wi th no facets developed. 
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Stones affected by sand blasting in areas 
wi th former or recent eolian activity have the 
surface typical for ventifacts, some having 
clear facets and therefore called dreikanter . 
However, as Cailleux (1973 p. 53) points out 
»la forme en dre ikanter n 'a rien de caracté-
ristique, tous les auteurs qui ont étudié la 
question sur le terrain en sont d'accord. Ce 
qui est caractérist ique, c'est d 'abord 1'état de 
surface, paraissant bri l lant au soleil ». 
De Geer (1886) described wind-polished stones 
found in dune areas in Skåne and Halland 
in South Sweden and similar stones were 
described by Fegraeus (1886) as occuring near 
the dunes on the Island of Gotska Sandön 
north of Gotland. De Geer observed that 
no facets were developed on those stones 
which rested on sand because the position of 
the stones has changed during the t ime they 

have been subject to sand blasting. Only 
stones more f i rmly at tached to the ground 
have clear facets. Fur ther , the stones are 
usually polished only on one side in contrast 
to vent i facts formed in areas with intense 
cryoturbat ion, where several sides have been 
polished because the stones have been turned 
round on an unstable surface (Cailleux 1973). 

Large areas of southern and central F in-
land were submerged dur ing early Holocene 
times. When, as a result of isostatic upl i f t the 
areas emerged f rom the Baltic, dunes were 
formed on the beaches where suitable mate -
rial, par t icular ly f rom glaciofluvial fo rma-
tions or r iver sediments, was available for 
wind transport . As the shoreline receded the 
beach dunes soon became covered by vege-
tation and inactive, and new dunes were buil t 
up on the f reshly exposed beaches. Thus, 
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t he r e is a series of fossil coastal dunes in 
a reas below the highest beach level, i.e. t he 
l imit of submergence , reaching an a l t i tude 
of more t han 200 m in those pa r t s of t h e 
coun t ry w i th the grea tes t up l i f t . In addit ion, 
dunes w e r e f o r m e d in the per iglacial zone 
on d ry land outs ide the r e t r ea t ing ice marg in 
dur ing the La te Weichsel ian and Ea r ly F l a n d -
r ian substages, pa r t i cu la r ly in Nor th Kare l ia 
and Lapland . But even the i r d is t r ibut ion is 
pa r t ly governed by the closeness of the shore-
line at t h a t t ime. 

As ven t i fac t s h a v e not previously been 
described f r o m the Finnish dune areas a f e w 

Fig. 1. Sites with ventifacts. 

examples a re he re given of some f inds f r o m 
1975 at or n e a r the p resen t coastline. The sites 
at which they w e r e f o u n d a re shown in Fig. 
1. The f i rs t t h r ee a re f r o m the Hanko (Hangö) 
peninsula , which is largely bui l t u p by the 
glaciof luvial ma te r i a l of the end -mora ine of 
the f i rs t Salpausselkä , whe rea s the f o u r t h 
site is in Ost robothnia . The sites a re the 
fol lowing: 

1. Hanko (Hangö), 1 : 20,000 map sheet no. 201108, 
grid reference 6635.3—24°—444.4, altitude < 5 
m. In the bay of Kolaviken in the outskirts of 
Hanko, west of Tulludden, there are several 
beach dunes about 1 m high a few metres 
above the present beach. The dunes are in a 
pine forest with a patchy ground vegetation, 
mainly with lichens and bearberry (Arctosta-
phylos uva ursi). 

2. Sandö, Hanko (Hangö) peninsula, 1 :20,000 
map sheet no. 201109, grid reference 6640.6—24° 
—449.2, alti tude 15 m. Fossil dune about 1.5 m 
high, cut by the main road. Pine forest with 
bearberry and cowberry (Vaccinum vitis-idaea). 

3. Koverhar, Lappohja (Lappvik), Hanko (Hangö) 
peninsula, 1 : 20,000 map sheet no. 201112, grid 
reference 6643.6—24°—455.2, alti tude 20 m. 
Large fossil dune about 2—3 m high, seen in 
gravel pit section east of the main road, resting 
on an even surface of coarse glaciofluvial m a -
terial. Vegetation same as at site 2. 

4. Kalajoki, 1:20,000 map sheet no. 241312, grid 
reference 7126.8—24°—491.4, alti tude < 5 m. 
The present gently rising beach consists of 
coarse sand with some stones up to an alti tude 
of about 5 m. Above this a sub-recent dune 
about 10 m high along the beach, part ly covered 
by lyme-grass (E lymus arenarius). 

For stones to be ef fec t ive ly polished by 
sand b las t ing of t h e eolian ma te r i a l accumu-
la ted in t h e dunes ment ioned above the sto-
nes m u s t h a v e been fo r some t ime at the 
su r face over which t h e sand moved. I t is 
t he r e fo r e n a t u r a l t h a t only a smal l pe rcen t -
age of s tones in a d u n e area h a v e developed 
into vent i fac ts . They were , however , found 
at all sites w h e r e t hey w e r e looked fo r and no 
a t t emp t w a s m a d e to collect a g rea t n u m b e r 
of them. Those f o u n d at sites 1, 2 and 4 w e r e 
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Fig. 2. Photographs of three ventifacts, wi th closeups on the right, f r om sites 2, 3 and 4 f rom top to 
bottom as listed in text . 

all close to the dunes on their windward side 
whereas that f rom site 3 was in the lower 
part of the dune sand, as exposed in the sec-
tion. The size of the ventifacts and the rocks 
they consist of are listed below: 

Site 1. 4 x 3 x 2 cm, red grani te 
1. 5 x 4 x 2 cm, gneiss 

2. 5 x 4 x 2.5 cm, quar tz-fe ldspar-peg-
mat i te (photo in Fig. 2) 

3. 6 x 4.5 x 2.5 cm, red grani te (photo 
in Fig. 2) 

4. 8.5 x 6.5 x 1.5 cm, red grani te (photo 
in Fig. 2) 
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4. 8 x 6 x 2 cm, red g ran i t e 
4. 4.5 x 4 x 1 cm, red g ran i t e 

All ven t i fac t s consist of cobbles or coarse 
pebbles of the local P r e c a m b r i a n rocks, the 
size var ia t ion being r a t h e r small. One cobble 
f r o m si te 4 (see Fig. 2) is a ven t i fac t f o rmed 
f r o m one half of an or iginal ly la rger cobble. 
T h e uneven su r face of the cobble has been 
wind-pol i shed and has i r r egu la r face ts on the 
sur face . T h e rounded unders ide of the vent i -
f ac t shows some ef fec t of w ind blast ing. All 
o ther ven t i fac t s a re well rounded and a re 
c lear ly wind-pol ished only on one side, as 
seen f r o m the two examples in Fig. 2. None 
of the cobbles or pebbles have changed shape 
because of the polishing b u t they all h a v e 
the sh iny sur face typical for vent i facts . The 
u n a f f e c t e d sides of t hem have a m a t surface . 
The compara t ive ly weak inf luence of sand 
blast ing on the ven t i fac t s res t ing on a loose 
uns tab le su r face has not been able to f o r m 
detai led morphological f ea tu re s on the basis 
of which f o r m e r wind-d i rec t ions could be 
de te rmined , as for ins tance on the wind-po-
l ished boulders and stones in Weichsel ian 
in te rs tad ia l deposits n e a r Go thenburg in 
S w e d e n (Hillefors 1961, 1964). 

In addi t ion to the mechanica l e f fec t of 
sand b las t ing on the ven t i fac t s some of the 
sh ine can also be caused by wea the r ing pro-
cesses causing the deposit ion of manganese 
and i ron on the surface , resul t ing in a deser t 
varn i sh (Engel and S h a r p 1958). On the se-
cond ven t i fac t in Fig. 2 f r o m site 3 t he r e is a 
b rown colouring of the uppe r shiny side 
which is missing on the lower side wi thou t 
polish. The re is thus on this vent i fac t , and 
also less c lear ly on some of the others, t he 
f i rs t indicat ion of a varn i sh caused by che-
mical processes re la ted to those found in de-
serts. 

Fig. 3 gives cumula t ive curves for the d u n e 
mate r i a l in the a reas w i th vent i facts . The 
curves of 15 samples analyzed of eolian m a -
ter ia l f r o m Hanko a round site 1 (anal, by 
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Fig. 3. Cumulative curves of dune material . Cur-
ves of samples f rom Hanko (site 1) fall within 
shaded area. The two drawn curves are f rom 

Kalajoki (site 4). 

M a r j a Simola) fa l l w i th in the shaded area 
and the two curves d r a w n in Fig. 3 a re f r o m 
ear l ier publ ished resul ts f r o m t h e Ka la jok i 
dunes (Lemberg 1933, Okko 1949). One of 
these represen t s m e d i u m sand (0 0.20—0.60 
mm) and the o ther represen t s a ma te r i a l be-
tween med ium and f ine sand. All samples 
f r o m Hanko are med ium sand. According to 
the sor t ing index of Trask (1932) and the 
classification of S indowski (1961) the mate r ia l 
in both samples f r o m Ka la jok i and in 13 f r o m 
Hanko are wel l sor ted and in the two r ema in -
ing samples f r o m Hanko modera te ly sorted. 
The eolian mate r i a l in the dunes was t r ans -
por ted by the winds f r o m the sea, a w a y f r o m 
the beach over the cobbles and pebbles. The 
most f r e q u e n t s u m m e r winds on the Hanko 
peninsula a re sou th-wes te r ly and in Ka la jok i 
wester ly , the mean velocities being about 6 
m/sec., s torms wi th velocities exceeding 14 
m/sec. being r a r e in s u m m e r (Keränen and 
Korhonen 1952, At las of F in land 1960). 

The ages of the coastal dunes at which the 
ven t i fac t s w e r e f o u n d can roughly be calcu-
lated using the amoun t of the re la t ive up l i f t 
of l and and the a l t i tudes of the sites. A l inear 
ex t rapola t ion based on the presen t up l i f t of 
land (Käär iä inen 1966) cannot , however , be 
used because it mus t be assumed tha t the r e -
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lative lowering of sea level has slowed down 
during the last few thousand years. This can 
be seen already f rom the geologically dated 
al t i tude of the upper limit of the Litorina 
Sea f rom about 7000 B.P. (Eronen 1974). A 
linear regression f rom this limit, which at 
Hanko peninsula is about 39 m, would give 
an age of about 3700 years for the dune at 
20 m (site 3), of about 2800 years for the 
dune at 15 m (site 2) and about 900 years for 
the dunes at about 5 m (site 1). At Kalajoki 
the limit of the Litorina Sea is at about 108 
m, which gives an age of about 300 years for 
the large dune above the 5 m contour (site 
4) These are minimum ages, the t rue ages 
being somewhat higher. The oldest dune is 
probably about 4000 years old on the Hanko 
peninsula, and the others also somewhat older 
than the dates given above. The ventifacts 
have thus been preserved since the t ime of 

the formation of these dunes. It has been 
estimated that wind-abrasion on hard-rock 
stones on modern beaches requires about 100 
years, the formation of facets even more 
(Flint 1971). Ventifacts like those described 
here may however require less than 100 years 
to be formed. 

In contrast to the Holocene ventifacts des-
cribed above several ventifacts have been 
found in Alpua in Vihanti , about 60 km 
north-east of Kalajoki (found by A. Lumi-
aho, oral communication by P. Markkanen). 
Some of them consist of quartzi te and most of 
them have clearly developed facets. They are 
all worn and come f r o m the local late P re -
cambrian bedrock, which part ly consists of 
quartzites, sandstones and conglomerates. 
Material f rom these rocks has been incorpo-
rated in the till (Hyyppä 1948). 
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