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Introduction 

L a m m a s l a m p i is a smal l lake s i tua ted in 
sou thwes t e rn Vantaa , some 12 k m NW of 
Hels inki (60° 16' N and 24° 48' E). I t is ap -
p rox ima te ly 300 X 200 m w i t h i ts th resho ld 
a t 31.8 m above the p resen t sea level. 

The pu rpose of th is w o r k is to descr ibe 
wi th in a chronological f r a m e w o r k t h e va r ious 
stages of the Bal t ic as re f lec ted by t h e inves-
t igated sed iment profi le , and to deal w i t h t h e 
palaeoecological deve lopment of t h e a rea in 
connect ion w i th the h is tory of t h e Bal t ic and 
the isolation of L a k e Lammas l amp i . 

No detai led shorel ine invest igat ions using 
m o d e r n me thods have been car r ied out in 
V a n t a a and, in this respect , the p resen t re -
sul ts subs tan t ia l ly complement t h e previous ly 
exist ing ideas concerning the shore l ine dis-
p lacement in the Hels inki a rea (see e.g. H y y p -
pä 1937, 1950; also S a u r a m o 1958, pp. 132— 
152). 

Holocene environmental development 
in Vantaa 

The mel t ing of the Weichsel ice lead to the 
submers ion of most of the ice- f reed areas, 
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Fig. 1. Palaeogeography of western Vantaa during the Ancylus and Litorina transgressions and the 
location of the study site (M. Nünez): 1 = Dry land at the time of the Ancylus transgression maximum, 
2 = Dry land at the time of the Litorina transgression maximum, 3 = Areas covered by the Litorina 
Sea at the transgression maximum. Lake Lammaslampi (L) can be seen at the lower left marked with 
close hatching. The map illustrates that the Lammaslampi basin formed at the beginning of the Lito-

rina phase a shallow bay off a narrow sound within the existing Vantaa archipelago. 

this also apply ing to the Hels inki distr ict 
including Vantaa . Deglaciat ion was fo l lowed 
by land up l i f t wh ich though s lowed-down, 
still cont inues today. T h e isostatic up l i f t has 
t he r e fo r e p layed a s ignif icant p a r t in the 
deve lopment of the surf ic ia l deposits in the 
district , t he wide va l ley-p la in of the V a n t a a 
r iver provid ing a character is t ic local sub-
s t r a t u m fo r the sediments of the var ious 
Balt ic stages. 

As the icesheet r e t r ea t ed the Balt ic bas in 

became an i ce -dammed lake: the Bal t ic Ice 
Lake which even tua l ly receded to the ocean 
level about 10 200 yea r s ago. A l though this 
event m e a n t a 28-m drop in the w a t e r level, 
Van taa and the whole Hels inki dis t r ic t still 
r emained unde r the w a t e r s of the subsequen t 
Yoldia Sea. The w a t e r level at th is s tage 
was about 80 m h igher t han today (Hyyppä 
1950) b u t by the end of the Yoldia per iod 
severa l sker r ies had a l ready emerged in Van-
taa. 
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The highest Ancylus s t r a n d m a r k s in Van -
taa a re found at a l t i tudes of 50—60 m. Dry 
l and w a s still r a r e in the dis t r ic t : in t h e v i -
cinity of L a m m a s l a m p i Ancylus s t r a n d m a r k s 
occur on the slopes of Långbackaberge t , Hä-
mevaara , w h e r e the 62-m s u m m i t stood only 
a couple of me t res above the wa t e r . H y y p p ä 
(1950, p. 44, Fig. 34) ment ions the occurrence 
of Ancylus L a k e ra ised beaches a t 40—48 m 
a.s.l. in Östersundom, to t h e east of Helsinki . 
T h e Ancylus lake s tage t e rmina t ed w i t h a 
rapid regression (Eronen 1976). 

Dur ing the Li tor ina per iod the sea covered 
those a reas in Van taa s i tua ted u p to 30—35 
m above the presen t sea level. Li t t le is k n o w n 
about the changes in w a t e r level or the ex t en t 
of the preceding in f lux of s l ight ly sal ine 
wa te r , which has been ident i f ied w i th the 
Mastogloia phase (cf. E ronen 1974). At L a m -
mas lampi this phase is indicated by b rack i sh-
w a t e r d ia toms wi th in an o therwise f r e s h 
w a t e r f lora . 

The Li tor ina t ransgress ion was fe l t in the 
Hels inki distr ict . I ts peak took place a round 
7 000 B P a f t e r which the shorel ine displace-
m e n t seems to h a v e been a cont inuously 
regress ive one, giving g radua l ly shape to the 
presen t landscape. 

Because of the re la t ive ly long per iod of 
submergence and the lack of m a j o r l ake or 
pea t deposits, the en t i re Holocene vegeta t ion 
deve lopment in the area cannot be in t e r -
p re ted f r o m organogenic sediments . The 
pa laeogeographica l m a p of wes te rn Van taa 
as seen in Fig. 1 shows tha t by the beginning 
of the Li tor ina period t he r e was enough d ry 
land fo r the spread of vegeta t ion into the 
area. In th is respect the p lan t subfossi ls f o u n d 
in the L a m m a s l a m p i core a re of pa r t i cu la r 
in teres t (see p. 76). 

The period of the Li tor ina Sea corresponds 
to the Holocene cl imatic op t imum, w h e n 
the rmophi lous t rees (Corylus, Ulmus, 
Quercus, Tilia) w e r e m o r e common t h a n 
today in the archipelago then f o r m e d by 

Vantaa . The fores ts of this per iod w e r e 
charac ter ized by a dominance of deciduous 
t rees. 

With the cl imatic t r end to colder and m o r e 
h u m i d condit ions some 2 500 years ago 
coniferous t rees became dominan t in t h e 
Van taa forests . Bu t due to the sou the rn 
s i tuat ion of the a rea the the rmoph i lous 
species did not d i sappear and, fo r example , 
oak and hazel a re still common a round 
Lammas lampi , hazel even occurr ing as 
groves. 

Prehistoric man in Vantaa during the 
Ancylus and Litorina periods 

The a r r iva l of Mesoli thic m a n in sou the rn 
F in land can be da ted to a r o u n d 9000 BP, or 
at least to the f i r s t half of the n i n t h mi l len-
n ium BP; for example the si te of P i s inmäki 
in K e r a v a (c. 20 km NE of Lammas lampi ) 
belongs to this per iod (Nunez 1978, a, b). So 
f a r Van taa has not y ie lded any such ea r ly 
sites, and it is possible t h a t the lack of d ry 
l and kep t m a n a w a y un t i l t he Ancy lus re -
gression had uncovered the V a n t a a a rch i -
pelago as a more f a v o u r a b l e env i ronmen t (see 
Fig. 1). The re are, however , severa l sites 
da tab le to the Li tor ina period, among them 
the recent ly described sites of Ki l t e r i and 
Jönsas, only about 3 k m to the east of L a m -
mas lampi (Nunez 1978 c). I t is un l ike ly tha t 
h u m a n se t t l ement i n t e r f e r e d m u c h wi th 
n a t u r e be fore the in t roduct ion of agr icul ture , 
and even then man ' s impac t upon the envi-
r o n m e n t m u s t have been r a t h e r localized 
unt i l m o r e advanced in tens ive me thods w e r e 
adopted du r ing his tor ical t imes. 

Methods 

Cores fo r s t r a t ig raph ica l research w e r e 
collected in F e b r u a r y 1977 by bor ing at the 
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Fig. 2. Lammaslampi: pollen stratigraphy. 
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cent re of the pond, w h e r e the dep th was 
about 3 m. The uppe r p a r t of the sed iment 
column was re t r i eved wi th a Liv ings tone 
corer and the lower one w i th a b rass pis ton 
sampler . T h e t hus obta ined p rof i l e ex tends 
f r o m the topmost l ayer to a g r ey clay layer . 
The th ickness of the clay was not measured . 

Pol len p repa ra t ions w e r e m a d e f r o m 
samples t aken a t 10-cm in te rva ls f r o m the 
profi le . Abou t 200 A P w e r e counted fo r most 
levels b u t at some points t h e count only 
reached to s l ight ly over 100 AP. S tockmar r ' s 
Lycopodium t ab le ts w e r e employed to cal-
cula te absolute pollen concentra t ions . 

Dia toms w e r e examined a t in te rva ls of 
5—-10 cm f r o m t h e lower por t ion of the 
profi le , f r o m the base to the lower layers of 
the m u d s deposited a f t e r isolation. 

Composi t ion of the sed iment co lumn 

The f i r s t f ou r me t r e s of t h e sed iment col-
u m n f r o m L a k e L a m m a s l a m p i consist of 
g y t t j a (humus content m o r e t han 20 °/o) being 
i n t e r r u p t e d a t 6 m by a c. 20 cm th ick layer 
of clay g y t t j a indica t ing the L i to r ina t r ans -
gression. Below the t ransgress ive layer the 
h u m u s conten t g r adua l l y d iminishes to 20 % 
(the m a x i m u m conten t of clay gy t t j a ) at 7 m 
below the w a t e r surface , to 6 % (resp. g y t t j a 
clay) a t 7.8 m and to 2 °/o (resp. clay) a t 8.2 m, 
i.e. at t he base of the column studied. A small 
amoun t of ca lc ium ca rbona te be low 7 m 
af fec ts the loss-on-igni t ion va lues (see Fig. 2) 
which should be lowered by about one 
percent un i t a t 7 m and by 2 pe rcen t un i t s 
at the base. The h u m u s conten t of the basa l 
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Fig. 4. Cumulative curve of the clayey silt from 
the base of the core (8.2 m), drawn according 

to areometrical results. 

clay does no t d i f f e r f r o m tha t character is t ic 
to the Ancylus sediments of sou thern F in land 
in genera l (see Gardemeis te r 1975, p. 46), 
whe rea s in the over lying sed iments i t is re -
m a r k a b l y h igher t h a n the average values, 
which indicates shal low w a t e r condit ions a t 
the t ime of deposit ion, t owards the end of 
the Ancylus stage. 

The cumula t ive cu rve of Fig. 4 represen t s 
the size composit ion of the basa l clay f r o m 
8.2 m below the wa te r sur face . The p ro -
por t ion of clay-size (less t han 0.002 mm) 
f rac t ions is 28 % , which is less t han the 
clay content genera l ly character is t ic of the 
Ancylus sed iments in sou the rn F in land (see 
Gardemeis t e r 1975, p. 45). 

The loss-on-ignit ion at 550°C for 1 h was 
recorded f r o m samples t aken at every 10 cm 
along the profi le . The mine ra l composit ion of 
the clayey base was de te rmined by x - r a y 
d i f f rac t ion . F ive rad iocarbon de te rmina t ions 
se rved to da te the local shorel ine displace-
ment . 

To f ind out the minera logical composition 
x - r a y d i f f rac t ion analyses w e r e m a d e f r o m 
the core a t points 7.2, 7.7 and 8.2 m be low 
the w a t e r sur face . 

Quar tz was the pr inc ipal mine ra l com-
ponen t t h roughou t the sample series. I t was 
fo l lowed by plagioclase, potass ium fe ldspar 
and mica. Judg ing by the d i f fuse ref lect ion 

(at 10.4—10.0 Å) of the mica (biotite) in the 
unhea ted samples and by the s h a r p and m o r e 
intense one at 10.0 Å in the samples hea ted 
to 550°C, smal l amoun t s of ve rmicu l i t e a re 
p robab ly mixed in the crys ta l l ayers of the 
mica. Very w e a k ref lec t ions of chlori te, 
amphibo le and calcite were also recorded. 
The a m o u n t of calcite decreased towards the 
surface . No ref lect ions of this mine ra l w e r e 
observed in the d i f f rac t ion d i ag ram f r o m t h e 
7.2 m sample be low the w a t e r sur face , 
a l though the HCl test still indicated its p r e -
sence. The minera logical composit ion does no t 
d i f fe r in pr inciple f r o m tha t f o u n d ear l ie r in 
the Q u a t e r n a r y clays of sou the rn F in land 
(see Sover i 1956, Gardemeis te r 1975). T h e 
minera logy of the sed iments indica tes a 
source of u n w e a t h e r e d , pr inc ipa l ly acid 
rocks, typical of the P r e c a m b r i a n bedrock 
in sou the rn F in land . According to H ä r m e 
(1959, 1969) the local bedrock consists ma in ly 
of migmat i t e s (quar tz - fe ldspar schists w i th 
grani t ic veins). The sou theas te rn r im of t h e 
postorogene massif of Bodom gran i t e lies 
only 3 k m NW (i.e. agains t the direct ion of 
the movemen t of the Pleis tocene ice sheets) 
f r o m Lake Lammas lampi . Ca rbona te -bea r ing 
rocks occur in the area as smal l lenses, 
main ly in connect ion w i th the qua r t z - f e ld spa r 
schists and diopside gneisses. 

Pol len s t r a t i g r aphy 

The pollen analysis did not p rov ide enough 
g rounds to da te the sediments , the lower 
levels being pa r t i cu la r ly d i f f icu l t to in te rp re t . 

The pollen f lo ra at the base of t h e prof i le 
is typical of the Holocene cl imatic o p t i m u m : 
at the dep th of 8.2 m the propor t ion of Pinus 
is over 40 °/o, b u t also Betula and Alnus a re 
respect ively over 30 °/o and 10 % wi th 3 % 
XJlmus, 4 % Corylus and 2 % Quercus. By 
8 m P inus has decreased to s l ight ly over 
30 °/o and Betula to a l i t t le less t han 30 %>, 
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b u t Alnus has on the o ther h a n d increased 
to over 25 °/o w i th Ulmus and Corylus at 6 °/o 
and 7 % respect ively. No other i m p o r t a n t 
changes occur above the 8-m level for a long 
in terval . 

T h e described pollen f lo ra does not qu i te 
f i t t he genera l f r a m e w o r k re f lec ted by the 
n a t u r e of the sediments , t h e d ia tom analysis 
and the rad iocarbon dates. The base of the 
prof i le is a clay tha t according to its d ia toms 
was deposited into the Ancylus Lake . The 
t rans i t ion f r o m the f r e s h - w a t e r Ancylus Lake 
to the s l ight ly sal ine Mastogloia phase took 
place a round 8 000 rad iocarbon yea r s ago in 
SW Fin land (see Eronen 1974, 111—114). A 
sample f r o m a clayey m u d layer (6.75—6.60 
m) dated the Mastogloia phase at L a m m a s -
l ampi to 7 740 ± 170 BP. A second da t e of 
7 450 ± 160 B P was obta ined f r o m a sample 
20 cm h igher in the prof i le . If the r a t e of 
sed iment accummula t ion had r ema ined re -
la t ively unchanged, sed imenta t ion a round 
8 000 B P would h a v e occurred a t a dep th 
of abou t 7 m, i.e. some 20 cm below the 
ment ioned level. Since m a j o r changes in the 
r a t e of sed imenta t ion a re not likely, the base 
of the sample column most p robab ly dates 
to 8 000 BP. 

However , the pollen s t r a t i g r aphy does not 
qu i te agree w i th the above in te rp re ta t ion . 
A r o u n d 8 000 B P a clear rise of Alnus should 
be observable in the pollen d iag rams of 
sou the rn F in land (cf. Donner 1971; Eronen 
1976). The base of the sample column should 
be older than this event , fa l l ing wi th in the 
Pinus Pol len Assemblage Zone for south-
wes te rn F in land (cf. Donner 1971) or, crono-
s t ra t igraphica l ly , wi th in the Boreal chrono-
zone (cf. Mange rud et al. 1975). In v iew of 
the cont rad ic tory n a t u r e of the pollen f lo ra 
it m u s t be concluded t h a t the base of the 
sed iment series is r ich in re-deposi ted pollen. 

The re fo re pollen analysis is of l i t t le he lp 
in da t ing the basal por t ion of the profi le . 
The same type of p rob lem has been observed 

before , fo r example in t h e Bas tube rg bog 
n e a r Porvoo (see E ronen 1974: 177 and sup-
plement) w h e r e Alnus pollen also occurs 
a b u n d a n t l y all the w a y down the base of t h e 
prof i le . W h e n the rad iocarbon de te rmina t ions 
po in ted to a da te over 8 000 BP, the re too the 
in t e rp re t a t ion was re-deposi ted pollen. Al -
r e a d y as ear ly as 1949, S a u r a m o advanced 
the opinion t h a t pollen analysis of sou the rn -
F inn i sh c layey Late-glacia l deposits did not 
give a correct p ic ture of the vegeta t ion de-
ve lopment on account of th is re-deposi t ion 
phenomenon . Appa ren t l y some Postglacia l 
c layey sediments a re r ich in re-deposi ted 
pollen, too. Donner and Gardemeis t e r (1971) 
have shown tha t the clay deposits of Somero, 
in SW Finland, w e r e v e r y r ich in E e m in te r -
glacial pollen. Simi lar ly i t is p robab le t h a t 
some of the Late-Weichsel ian and ear ly 
F l a n d r i a n clays a re also r ich in in te rs tad ia l 
(Peräpohjola?) pollen. 

T h e f i r s t clear pollen s t ra t ig raph ica l 
horizon in the lower p a r t of the prof i le is 
the beginning of the cont inuous Tilia curve 
a t a d e p t h of 6.4—6.3 m. This horizon h a s 
yielded a rad iocarbon age of 7 450 ± 160 BP. 
I t does not d i f f e r s ignif icant ly f r o m the da te 
obta ined f r o m a comparab le horizon a t 
Gal l t räske t , a small lake in Kaun ia inen , 
abou t 6 k m to t h e SW of Lammas lampi . T h e 
da te obta ined at Ga l l t r ä ske t was 7 410 ± 250 
(Hel-351, E ronen 1974). On the basis of these 
two dates, the spread of Tilia in the Hels inki 
dis tr ict took place 7 500—7 400 rad iocarbon 
years BP. 

Total pol len concent ra t ion w e r e pre l imi -
nar i ly ca lcula ted w i t h the he lp of S tockmar r ' s 
Lycopodium tablets . The basa l por t ion of the 
prof i le gave concentra t ions a round 100 000 
gra ins pe r cm3. Moving u p w a r d s along the 
prof i le the va lues s teadi ly increase, though 
showing b road f luc tuat ions , un t i l t he level 
of the Picea r ise: f r o m 100 000/cm3 a t the base 
to over 400 000/cm3 at t h e lower port ion of 
the upper core and over 650 000/cm3 at 4.3 
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m, close to the level of the Picea rise. Above 
this point, in the Pinus-Picea R. (SW Finland) 
P.A.Z. the values decrease so t h a t the topmost 
sed imen t layers h a v e pollen concent ra t ions 
of 200 000—300 000 gra ins per cm3. 

The considerable f luc tua t ions in absolute 
pollen concentra t ions are appa ren t ly re -
la tab le to the sed imenta t ion condit ions of the 
basin . A n y h o w the resul ts show common 
t r a i t s w i th those r epor ted by Donner (1972) 
in his invest igat ions at Lake Vako järvi . 

Macrosubfossi ls 

The L a m m a s l a m p i samples w e r e not ex-
amined for macrofossi ls , b u t never the less 
R. Uusinoka accidental ly found a couple. 
These w e r e discovered whi le b reak ing up the 
sed iment for g ranu lomet r i ca l analysis. One 
of t h e m was a Myriophyllum spicatum leaf 
f r o m a dep th of 7.6 m and the o ther a 
f r a g m e n t of an oak leaf. Both f inds are 
descr ibed in more detai l e l sewhere (Aalto 
and Uus inoka 1978). 

The oak leaf is pa r t i cu la r ly in teres t ing. I t 
was f o u n d wi th in a m u d d y clay m a t r i x at a 
dep th of 8.1 m. As ment ioned ear l ie r th is 
por t ion of the prof i le mus t h a v e been de-
posi ted over 8 000 years ago. T h e dia toms 
at this level a re typical of the Ancylus Lake 
stage, b u t the pollen f lo ra does not qui te 
agree wi th the res t of the s t ra t ig raphica l 
evidence. 

The percen tage of Quercus a t t he level 
w h e r e the subfossi l leaf was f o u n d was only 
2 °/o. The quest ion now arises: is it possible 
t h a t oak a l ready g r e w in the dis tr ict over 
8 000 years ago? Genera l ly Quercus does not 
occur ve ry a b u n d a n t l y in pollen d iag rams 
f r o m sou thern F in land , and even this w e a k 
represen ta t ion no rma l ly fa l ls wi th in the 
cl imatic opt imum, i.e. R.P.A.Z Betula—Alnus 
—Corylus—Ulmus (8 000—2 500 BP) fo r SW 
Fin land according to Donner (1971). In o ther 

words , oak was not ve ry common in sou the rn 
F in land over 8 000 years ago. An a l t e rna t ive 
possible exp lana t ion would be t h a t the oak 
leaf is not in p r i m a r y position. The pol len 
f lora most p robab ly contains redeposi ted 
mater ia l . Bu t the p rese rva t ion of a leaf 
t h roughou t a glaciat ion episode is cer ta in ly 
a r a r e event , and the re-deposi t ion of such 
leaf wi th the clay is h ighly improbab le 
a l though not en t i re ly impossible. 

Dia tom s t r a t i g r aphy 

Dia tom analysis was appl ied to ident i f ica-
tion of the var ious s tages of the Bal t ic as wel l 
as the quest ion of the isolation of L a m m a s -
lampi. Fig. 3 p resen ts t h e gene ra l s t r a t i -
g r a p h y of the d ia toms and the i r associations. 

The lower p a r t of t h e p rof i l e a t dep ths 
be tween 8.1 and 7.1 m is charac ter ized by the 
dominance of c lear w a t e r forms, showing tha t 
these sediments w e r e deposi ted dur ing t h e 
Ancylus Lake stage. The most common 
species w e r e Melosira islandica ssp. helvetica, 
M. arenaria and Stephanodiscus astraea. 
Other species of clear w a t e r association w e r e 
amongst o thers Cymatopleura elliptica, C. 
solea, Gyrosigma attenuatum, Campylodiscus 
noricus, C. noricus v. hibernica and Diploneis 
mauleri. Ep i themiae w e r e also well r e p r e -
sented. The i r impor tance decreases f r o m 7.5 
m u p w a r d s whi le p l ank ton f o r m Melosira 
islandica ssp. helvetica rises to a m a x i m u m 
(38 %>) at 7.3 m; Melosira italica also occurs 
a b u n d a n t l y at this level. The subsequen t 
deve lopment be tween 7.2 and 6.9 m, wi th the 
m a x i m a of Melosira arenaria (20 %>) and 
Surirella capronii (35 °/o) a t 7.0 m, a l ready 
indicates a dist inct l i t tora l zone. 

A t 6.9—6.7 m brackish w a t e r d ia toms m a k e 
the i r appearance . F i rs t occur bo t tom f o r m s 
such as Nitzschia tryblionella and N. scalaris, 
and la te r a t 6.7 m epiphyt ic forms, fo r 
example , Mastogloia smithii, Synedra pule-
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hella, Cocconeis scutellum, C. pediculus and 
Rhoicosphaenia curvata. In addit ion to these 
the occurrence of b rack ish w a t e r bo t tom 
fo rms as Navicula pe reg r ina and Pleuro-
sigma salinarum is w o r t h ment ioning. This 
d ia tom communi ty suggests a shal low bay 
env i ronmen t (see Flor in 1946, Alhonen 1971: 
11—12) and on chronological bases i t can 
be t aken to represen t the Mastogloia phase 
in the d ia tom s t r a t i g r aphy of Lammas lampi . 

The brack ish wa te r fo rms are replaced a 
l i t t le h igher in the prof i le (6.6—6.4 m) by f r e sh 
w a t e r benthonic fo rms (Surirella capronii, 
Pinnularia nobilis, Campylodiscus noricus 
and C. noricus v. hibernica), bu t f r o m the 
dep th of 6.3 u p w a r d s the brack ish wa te r 
fo rms become again i m p o r t a n t in a rapid 
succession. The f lora is at this point charac-
terist ic of a Ch/peus-lagoon, compris ing the 
fol lowing species: Campylodiscus clypeus, 
Surirella striatula, Anomoeoneis sphaero-
phora, Nitszchia scalaris, Diploneis smithii 
and Amphora mexicana v. maior. Ep i themiae 
also g rew in th is shal low lagoon of t h e Li-
tor ina Sea, especially E. sorex (see also Flor in 
1946; Alhonen 1971, 1972). 

The isolation of L a m m a s l a m p i f r o m a 
lagoon of t h e Li tor ina Sea can be observed 
a t the 5.9 m level, w h e r e the Clypeus-f lora 
prac t ica l ly disappears . Nitzschia scalaris 
cont inued to g row in the pond for some 
t ime, whe rea s Campylodiscus clypeus no 
longer occurs above 5.6 m. The fo rmat ion 
of an isolated basin is most clearly ref lected 
in the d i ag ram by Tabellaria fenestrata, T. 
flocculosa, Melosira granulata v. angustissima 
and M. italica. 

Stages of the Baltic and shoreline 
displacement 

At the t ime of the Ancylus t ransgress ion 
m a x i m u m around 9 000 years ago, the vi -
cinities of L a m m a s l a m p i w e r e still covered 

by dozens of me t res of wa te r . The regression 
of the Ancylus L a k e took place be tween 
8 900 and 8 500 B P (Eronen 1974). Dur ing this 
regression per iod the h ighes t points of the 
s tudy area emerged as an archipelago. The 
lower ing of the w a t e r level can be seen 
in the L a m m a s l a m p i sediments as an increase 
in the i r organic m a t t e r content . In the 
d ia tom s t r a t i g r aphy the even t is ref lected 
by an increase in l i t tora l species. 

No exact in fo rmat ion concerning w a t e r 
level f luc tua t ions dur ing the per iod com-
pris ing the end of the Ancylus Lake stage, 
the Mastogloia phase and the beginning of the 
Li tor ina Sea s tage can be obta ined f r o m the 
L a m m a s l a m p i profi le . I t is apparen t , as m e n -
tioned above, t ha t L a m m a s l a m p i was a fa i r ly 
shal low basin th roughou t this period. Pos-
sibly no m a j o r w a t e r level changes took place 
be tween c. 8 500 B P and c. 7 500 BP. The 
basin was a n y h o w connected to the Balt ic 
dur ing this per iod: the d ia toms indicate t ha t 
Lammas l amp i did not become an independen t 
bas in be fo re the Li tor ina t ransgress ion. 

The Mastogloia phase (cf. E ronen 1974, p. 
146), preceded the Li tor ina Sea. This is shown 
by the appea rance of a f e w brackish wa te r 
species wi th in an o therwise typical »Ancylus-
f lora». It has been s ta ted ear l ie r t ha t it had 
not been possible to i den t i fy the Mastogloia 
phase in previous invest igat ions of cores 
t aken f r o m the coastal a reas of the Gulf of 
F in land (see E ronen 1974). However , this 
phase is de tec table a t L a m m a s l a m p i as a 
s l ightly sal ine phase be fo re the c lear ly sal ine 
Li tor ina Sea. The ear ly Mastogloia phase was 
da ted to 7 740 ± 170 BP, b u t the ac tua l da te 
for the beginning of the phase is p robab ly 
somewha t older because the da ted mate r i a l 
was t a k e n f r o m above the t rans i t ion level. 
The same t rans i t ion level has been dated in 
SW Fin land to 8 070 ± 250 B P (Eronen 1974), 
this agreeing wi th the idea tha t the beginning 
of the phase is somewha t metachronic . 

S imi lar ly the beginning of the Li tor ina 
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s tage is also metachron ic : the da te previously-
obta ined for the beginning of this phase in 
coastal sou thern F in land is 7 400—7 300 B P 
and a r o u n d 7 000 B P for the Os t robo thn ian 
coast (Eronen 1974). T h e da tes f r o m L a m -
mas lampi a re thus in ag reemen t wi th the 
prev ious dates. T h e increase in salt w a t e r 
d ia toms — the so-called Clypeus f lo ra — at 
L a m m a s l a m p i takes place at 6.2—6.3 m. T w o 
rad iocarbon de te rmina t ions h a v e been f r o m 
the in te rva l 6.4—6.2 m in the prof i le : 7 450 ± 
160 B P (6.4—6.3 m) and 7 310 ± 170 B P (6.3— 
6.2 m). On this basis the da te fo r the be-
g inn ing of the Li tor ina Sea is a round 7 300 
BP. 

The beginning of the Li tor ina Sea is asso-
ciated w i th a t ransgress ive even t t ha t a f -
fec ted sou theas te rn Fin land, reaching to the 
Hels inki distr ict . The ampl i tude of th is 
t ransgress ion a t Ga l l t r äske t has been 
calcula ted to a round 2 m (Eronen 1974). The 
t ransgress ion at L a m m a s l a m p i can be esti-
ma ted to about the same m a g n i t u d e even 
though its u p p e r and lower l imits a re not 
readi ly avai lable . T h e t ransgress ion is c lear ly 
indicated by the change to more mine ra l - r i ch 
sed iments at the beginning of the Li tor ina 
s tage (see the loss-on-ignit ion cu rve in Fig. 
2). By in te rpo la t ing the »bend» of the loss-
on-igni t ion curve it is possible to es t imate 
the da t e of the local Li tor ina t ransgress ion 
m a x i m u m to about 7 000 BP. The a l t i tude 

of the h ighes t Li tor ina shore at L a m m a s -
lampi w a s p robab ly 34—35 m, or 2—3 m 
above the threshold (cf. E ronen 1974; Nünez 
1978 b). 

At the L a m m a s l a m p i isobase the Li tor ina 
t ransgress ion had a l ready ended before 6 500 
BP, w h e n the eus ta t ic r ise of the ocean 
slowed down al lowing the local isostatic u p -
l i f t to become dominant . The bas in b e c a m e 
isolated f r o m the Bal t ic in 6 550 ± 170 B P 
according to t h e rad iocarbon date . Most of 
the brackish w a t e r d ia toms at this level (5.9— 
5.8 m) give w a y to smal l lake species, b u t 
even a f t e r isolation a f e w halophi lous species 
cont inued to g row in the lake un t i l the i r 
d i sappearance at 5.6—5.5 m level da ted to 
6 160 ± 160 BP. The re is an ear l ie r r ad io-
ca rbon da t e fo r the isolation of L a k e Gal l -
t räsket , which is s i tua ted closeby at 31 m 
a.s.l. According to this da te Ga l l t r äske t w a s 
isolated f r o m the Li tor ina Sea 6 180 ± 230 
B P (Eronen 1974). These dates suggest t h a t 
the shore d isp lacement in the area was r a t h e r 
slow be tween 6 500 and 6 000 BP. 

The isolation level is also observed in the 
loss-on-ignit ion cu rve as a clear increase in 
organic ma t t e r . 
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