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Introduction 

Examinat ion of a sequence of varved clays 
and silts led to the discovery of fossil animal 
t racks or trace fossils which have not previ-
ously been described f rom Finland. The tracks 
are discussed and related to the sequence 
found at the fossil locality. 

Stratigraphy 

A section at Harassil ta on the boundary of 
Lammi and Koski communes (map no. 2133 
05, x = 675898, y = 55512) where the ground 
surface is at 105 m O.D. (Fig. 1) exposes some 
3.5 m of varved clay deposits (Fig. 2). Here 
the basal 2 m consist of well defined varves 
composed of a l ternat ing buff silt and dark 
brown silty clay couplets. They decrease in 
thickness upwards f rom over 35 mm to app-
roximately 5 mm. Resting on this horizon are 

two contorted bands each 15 cm thick com-
posed of varved clay and silt exactly similar 
to that on which they rest. The lower band 
rests on the undis turbed varves beneath. 
However, the second band lies on a well-
marked eroded surface on the lower horizon. 
The bands show complex overfolding typical 
of that produced by slumping towards the 
direction 168° (average of four readings). Im-
mediately above the folded horizons are 
fu r the r nar row undis turbed varves (3—5 mm 
thick), which become progressively thicker 
unti l at 15 cm above the contorted beds seve-
ral sandy varves up to 15 mm in thickness 
occur. The sand laminae vary in thickness 
across the section. Overlying the sandy var -
ves are f u r t h e r finely laminated brownish 
grey silty clays, with individual couplets be-
tween 1 and 5 mm thick. The laminae become 
progressively less distinct and more clayey 



54 P. L. Gibbard 

Fig. 1. Location map. 
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Fig. 2. Summary diagram of the sequence at 

Harassilta in May 1976. 

towards the top of the section. The s t ra t i -
g r a p h y is u n i f o r m over the whole exposure 
of some 20 m. The t race fossils occur in the 
silty va rves both in the 15 cm above and 30 

cm below the s lumped horizons, a l though 
they are most a b u n d a n t in the la t te r . 

Corre la t ion of the v a r v e sequence wi th t h a t 
of S a u r a m o (1918) is shown in Fig. 3. Accor-
ding to S a u r a m o this place, which lies be-
tween the Sa lpausse lkä mora ines Ss l and 
SsII, some 10 km south of the Second Salpaus-
selkä, was deglacia ted in approx ima te ly 
va rve yea r —300 (about 10,500 B.P.). The 
sur face of the Balt ic Ice Lake at n e a r b y Koski 
based on Sau ramo ' s d i ag ram ini t ial ly stood at 
the BII level of 158 m then dropped to the 
B i l l level of 153 m w h e n the r e t r ea t ing ice 
reached the Second Salpausse lkä (Sauramo 
1958). Therefore , t he re was a w a t e r dep th of 
50 m at Harass i l ta . With the r e t r ea t of the 
ice f r o m the Second Salpausse lkä in va rve 
yea r ± 0 in Sau ramo ' s chronology (10,200 
B.P.), t he w a t e r level d ropped 28 m to the 
Yoldia YI level (Sauramo 1958, Donner 1969). 
This gives a w a t e r level, on the basis of Sau-
ramo 's d iagram, of 125 m at t h e sample site 
and a depth of 20 m. Such a drop in w a t e r 
level would have exposed the su r round ing 
high ground, including the esker hills at L u h -
d e n m ä k i immedia te ly west and no r th -wes t of 
the site (Fig. 1). A section in a road cut t ing 
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varve year + 7 (Fig. 3) and if they do repre-
sent the drop to the YI level form a useful 
s trat igraphical marker . The gradual re t reat of 
the ice towards the nor th accounts for the 
diatactic varves becoming more clayey and 
uniform in thickness upwards. The water 
probably remained f resh for a period af ter 
the drainage of the Baltic Ice Lake owing to 
the close proximity of the ice front . The trace 
fossils occur in the sediments correlated with 
approximately — 40 to + 80 in Sauramo's 
chronology and therefore date f rom the la-
test part of the Weichselian (Younger Dryas) 
and earliest Flandr ian (Donner 1971). 

Trace foss i l s 

The tracks were obtained by splitting the 
sediment, which breaks along the coarser silty 

PLG 

Fig. 3. The varve sequence at Harassi l ta showing 
the proposed correlations wi th Sauramo's (1918) 

varve chronology. 

in these hills (x = 675900, y = 55470), where 
the surface is at 127 m O.D., exposed varved 
clays similar to those at Harassil ta resting in 
and restricted to a kett le-l ike hollow 4 m deep 
in the esker sands. It is likely that the varved 
clays originally covered the hills and that the 
drop in wa te r level caused the slumping of 
sediment seen in the Harassil ta section. The 
slumped horizons correspond to Sauramo's 

Fig. 4. (above) Insect larval t racks in varved silty 
clay at Harassil ta. 

(below) Cast of the t racks f rom Harassil ta. 

• • • -
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bedding p lanes p re sumab ly represen t ing the 
spr ing and s u m m e r accumula t ion . The sedi-
ment contains ve ry l i t t le organic mater ia l . 
The t racks discovered a re shown in Fig. 4. 
Only one type w a s found and consists 
of small regular undu la t ing t ra i l s 0.5 m m wide 
wi th a wave leng th of 3 mm. T h e t racks have 
no p r e f e r r e d or ienta t ion and va ry in densi ty. 
They a re continuous, unb ranched and can be 
t raced across the same bedding p lane for a 
considerable dis tance (over 60 cm in one in-
stance). They occur as indenta t ions in the 
sed iment and can be dis t inguished f r o m root 
mark ings and dry ing cracks by the i r r egu l -
ar i ty , res t r ic t ion to single silt horizons and 
lack of oxidat ion aureoles. Al though found in 
coarse silt to c layey silt sediments they a re 
be t t e r p rese rved and more common in t h e 
la t ter . T h e t racks are exact ly the same in size 
and shape as those described by Gibbard and 
S t u a r t (1974, type f) f r o m Els ter ian (Anglian) 
proglacial lake sediments in England. Iden-
tical undu la t ing t ra i l s in va rved grey silty 
clay sediments f r o m Glacial Lake C h a m p a g n e 
of la te Wisconsinan age in Alaska w e r e 
b rough t to the wr i t e r s ' notice by Dr H. Hy-
vä r inen (Fig. 5). 

R e m a r k a b l y s imilar t racks w e r e des-
cr ibed by Andersson (1897) f r o m Weichsel ian 
sediments in Sweden and he a t t r i bu t ed t h e m 
to chi ronomid midge l a rvae (Arthropoda, 
Insecta, Diptera) . However , as Gibbard and 
S t u a r t pointed out, these l a rvae live in tubes 
bored into the sediment . Such s t ruc tures , 
which would d i s tu rb t h e bedding, w e r e not 
found. It is l ikely t he re fo re t ha t the l a r v a e 
of some other insect genus is responsible, to 
judge f r o m the t racks ' shape, size and re -
str ict ion to s u m m e r layers. Ident i f ica t ion of 
the an imal mus t awa i t s tudies on the benthos 
of mode rn proglacial lakes. 

Fossil an imal t racks and t races have been 
found in proglacial l ake sediments on several 
occasions. Schwarzbach (1938) describes insect 

Fig. 5. Insect larval tracks in sediment of Glacial 
Lake Champagne, Alaska. 

l a rva l or c rus tacean t ra i ls f r o m Germany , 
the la t te r closely resembl ing those found by 
Gibbard and S t u a r t ( type a) and a t t r ibu ted to 
the Isopod Asellus. O the r t ra i ls h a v e been re -
por ted by D a h m and Otto (1953), Ludwig 
(1963) and M u r a w s k i (1964) f r o m G e r m a n y ; 
by Fliri , Hilscher and Markgraf (1971) f r o m 
Austr ia , and by Gibbard and S t u a r t (1974) 
f r o m England. Such t races seem the re fo re to 
be r a t h e r common given the appropr i a t e con-
ditions. Appa ren t ly f resh , f a i r ly deep w a t e r 
wi th re la t ive ly f ine gra ined sed imenta t ion in 
spr ing and summer seems to be most sui table 
for an imal life. How length of the s u m m e r 
ice- f ree season, w a t e r depth and lake che-
mis t ry control the divers i ty of the f a u n a is 
not clear. Proglacia l lake w a t e r s a re oxygena-
ted t h roughou t and have a cont inuous inwash 
of cold w a t e r in spr ing and summer . How-
ever, the la rge quan t i t y of f ine ma te r i a l in 
suspension means tha t p r i m a r y food sources 
must be p lanktonic algae in the sur face w a -
ters, aquat ic p lan ts in shal low w a t e r or in-
washed p lant mater ia l , a l though none are 
preserved. 

To the au thors ' knowledge s imilar t r acks 
have not been discovered in m a r i n e sediments . 
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Conc lus ions 

A s e c t i o n a t H a r a s s i l t a e x p o s e s 3.5 m of 
v a r v e d s i l t y c l ay w h i c h c a n b e c o r r e l a t e d 
w i t h t h e B a l t i c Ice L a k e a n d Y o l d i a S e a s e -
q u e n c e s of S a u r a m o (1918). T w o s l u m p h o r i -
zons d a t i n g f r o m v a r v e y e a r + 7, p r o b a b l y 
d e r i v e d f r o m n e a r b y h i g h g r o u n d , a r e t h o u g h t 
to r e c o r d t h e f a l l in w a t e r l e v e l f r o m B i l l t o 
YI . T r a c e foss i l s p r o b a b l y p r o d u c e d b y 
b e n t h o n i c i n s e c t l a r v a e a r e f o u n d f r o m t h e 
s u m m e r b u f f c l a y e y s i l t h o r i z o n s of t h e d i a -
t a c t i c v a r v e s . T h e t y p e is c h a r a c t e r i s t i c a n d 
is i d e n t i c a l to t r a i l s f o u n d f r o m s i m i l a r p r o g -
l a c i a l l a k e e n v i r o n m e n t s i n E n g l a n d , S w e d e n 
a n d A l a s k a . A l t h o u g h b o d y foss i l s h a v e b e e n 

f o u n d in v a r v e d s e d i m e n t s , f o r e x a m p l e F l i r i 
et al. (1971) a n d S a u r a m o (1928), t h e y a r e r e -
l a t i v e l y r a r e a n d i t i s h i g h l y u n l i k e l y t h a t 
a n i n s e c t l a r v a w o u l d b e p r e s e r v e d . H o w e v e r 
i t is c l e a r t h a t b e n t h o n i c o r g a n i s m s l i v e i n 
p r o g l a c i a l l a k e s e v e n t h o u g h t h e y m a y n o t d o 
so p e r m a n e n t l y . F u r t h e r i n t e r p r e t a t i o n m u s t 
a w a i t eco log ica l s t u d i e s on m o d e r n g l a c i a l 
l a k e s . 
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