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ABSTRACT 

The present paper presents sediment descriptions and pollen-analyses from 
8 points of investigation inside the same basin (Aamosen, West-Zealand), 
partly from localities near the shore, partly from the central part of the basin. 
The investigation covers the Pre-boreal , Boreal, and the beginning of the 
Atlantic periods. 

The results of the pollen-analyses are given in tabular form, with the numer
ical values of the individual occurrences of the species. 

A discussion and interpretation of the results of the investigation are given 
in Vol. I of this paper. 



I. INTRODUCTION 

The geological and pollen-analytical material here presented comes from the 
West-Zealand bog Aamosen, which lies between the towns of Holbrek, Sorn, 
and Slagelse (see Vol. I, Fig. 1). The area is drained by the Hallebyaa. A geo
logical description of the bog and the surrounding country is given in V. 
MILTHER's paper : "Nordvestsjrellands Geologi" (1943, p. 74 ff.). In THERKEL 
MATHIASSEN's publications : "Stenalderbopladser i Aamosen" (1943) and 
"Nordvestsjrellands Oldtidsbebyggelse" (1959) a full account of the topo
graphy and history of the area has been given. 

The field work which is the basis of this presentation of the material took 
place between 1943 and 1951. With each section in the following it is stated 
when and by whom the field work was done. The laboratory work was done 
by the author between 1945 and 1960. 

A discussion and interpretation of the geological and pollen-botanical facts 
are given in Vol. I of this paper. 

The archaeological material from the settlement Verup 5 has been presented 
by KNUD ANDERSEN ("Verupbopladsen" 1961). 



II. METHODS AND FORMS OF 

PRESENTATION 

The pollen samples were taken partly in open sections, partly with a "Hiller 
peat-borer". Details of the method are given by TROELS-SMITH (1955 b, p. 14). 
With each series of samples a description of the layers is given. For the Nil0se 
and Verup sections this description is rather summary, but for the sections 
Aamosen; N. 1.000; 0.2.840, and Ul.0.; S.13.00 ; V.6.25, it was made ac
cording to the principles introduced by TROELS-SMITH (1955 a). Full measure
ments of the sections only exist for Ul.0. The deficiencies in the field work 
which strike one today are understandable when the date of the Verup in
vestigation (1943-44) is taken into consideration, as the requirements for the 
measurement of sections and the description of sediments have since been 
made much more stringent. On the basis of the original notes, and aided by 
the observations made in the laboratory on the physical and chemical character 
of the samples, as well as on their contents of macrofossils and traces of 
culture, a more detailed description of the sections in agreement with the 
principles in the above mentioned sediment-system has been worked out. The 
system of symbols in the section drawings here presented are also according to 
TROELS-SMITH's system (see Vol. I , Pl. I). 

All vertical measurement is from "DANSK NORMAL NuL" (average sea 
surface), except in the section for the large flint pick. 

The method of treatment of the samples in the laboratory is a modification 
of Erdtman's Method (G. ERDTMAN, 1936), and both the treatment and the 
preparation of the slides has been fully described by TROELS-SMITH (1955 b, 
p. l 5). In certain cases, however, there are some small changes. The orthodox 
treatment by boiling with hydrofluoric acid (HF) (AsSARSON & GRANLUND 
1924) - in the few cases where HF-treatment was necessary on account of 
the heavy clay content - has thus not been used. Instead the KOH-treated 
material was left standing with cold HF for one or several days, until the 
clay had dissolved, as with this more gentle treatment the pollen does not 
shrivel up so much. (cf. WELTEN, 1958, p. 256). In the last few years KOH
treated material has not been used for counting, as the fear formerly felt that 
the Erdtman Method wou ld destroy particularly thin or tender pollen exines, 
as well as Pediastrum , were proved to be unfounded. Thus a greater part of 
the original sample can be kept in reserve for possible later investigations. 

For each sample, record was kept of all observations, both before and during 
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the treatment, as well as of the course of the treatment itself during its different 
phases. This can be a great help when determining the sediments. It must 
here be stressed that the chemical treatment and the making of the slides are 
very important steps in the laboratory work , and the time spent on making 

the best possible slides is recovered many times during the microscope work 
proper, which is not only made easier, but also more reliable. 

The laboratory work was done during the years 1945- 60. For the main part 
of the work ( over 90 %) a binocular Leitz Ortholux microscope with built-in 
lamp was u sed (condenser: numerical aperture 0,95). The rest of the optical 

equipment is as follows : 

I. Winkel-Zeiss obj ective, 7 mm apochromatic; numerical aperture 0,65 ; 

22 x magnification. 
II. Leitz fluorite objective, 7 FL. ; numerical aperture 0,85 ; 58 X magnifica

tion. 
III. Leitz objective, oil immersion 2 mm apochromatic ; numerical aperture 

1,32 ; 90 x magnification. 
A. Leitz periplane ocular; 8 x magnification. 
M. Leitz periplane ocular ; 8 x magnification, with calibrated scale. 
St. Leitz periplane ocular ; 6 x magnification, with calibrated scale. 

For the analyses carried out in 1960- 61 a pair of Leitz eye pieces ; 6,3 X 

magnification made for use with spectacles were also used by way of experi

ment. 
The following combinations were used: 

For the counting: Combination I - A; magnification about 220 x . 
For determination and description: Combination III - A ; magnification about 

900 X . 

For ordinary size measurement : Combination II - M ; division of scale 2,38 µ . 
For determination and description - measuring of details: 

Combination lII - M; (division of scale 1,5 µ) and combination III - St. 
(division of scale 0,75 µ). 

A Leitz oil-immersion objective 2 mm apochromatic; numerical aperture 

1,40; 90 x magnification , and in connection with this an oil-immersion con
denser, numerical aperture 1,40, was at the disposal of the laboratory, and 
also a Leitz phase contra fitment with xenon lamp in combination with the 

ortholux microscope. 
For the analytical work carried out in 1945-46 (Verup 5, P.33, Analyses 

11-31) various other optical apparatus was used, but as this material was 
revised, first in 1954, and again in 1959, together with all the rest of the 

material, it seems reasonable to consider the determinations as made under the 
same optical conditions. 
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As the standard of the method as well as the personal efficiency of the 
investigator naturally improved during these years, the analyses made in 
1945-46 differ in some details from the rest of the material. Thus Cladium 
Mariscus was not at that time separated from the rest of the Cyperaceae, and 
though we have measurements of all the Cyperaceae from these analyses, I 
have refrained from calculating a curve for Cladium based solely on the size 
of the pollen grains. The same is the case with Glyceria. Nor has the green 
algae Botryococcus or charcoal dust been recorded in this part of the diagram. 

All the analyses (except Verup 5; P.33, Nos. 11- 31) have been made on 
acetolysed and stained slides, while the material counted in Verup 5; P.33 , 
Nos. 11 - 13 was partly KOH-treated stained material, partly acetolysed un
stained material, as a certain reservation, as mentioned before, was felt at that 
time about the effects of the Erdtman-treatment. 

In the four diagrams for Verup 5 and the diagrams for the large flint pick 
and Ul.0. at least 1000 pollen grains from forest trees (excluding Cory/us) 
were counted in each analysis, while in the diagram for Aamosen; N. l.000; 
0.2.840 and the Nil0se diagram 2000 (excl. Cory/us) was the minimum!). All 
pollen and spores found in the counting were noted, also Pediastrum and 
Botryococcus colonies, as well as a number of unidentified micro-organisms. 
The presence of charcoal dust was also registered, and notes were made of 
plant-hairs, pieces of wood, etc. Pollen specimens which could not be directly 
identified were measured, and their position noted, and if, by a later revision, 
they could still not be identified, a description was made according to the 
IVERSEN & TROELS-SMITH pollen-morphological system (I 950), and the speci
men was photographed or a drawing was made of it. Rare specimens of pollen, 
as well as po!Jen whose occurrence seemed irregular were likewise measured 
and their position noted. In all the samples pollen of Gramineae, Typha and 
Tilia were systematically measured. (In Verup 5, P.33, Nos. 11- 31 , however, 
Tilia and Typha were not measured, but here all the Cyperaceae were meas
ured). Cory/us pollen was finally measured in all the analyses as a basis for 
comparison of size. JOO Cory/us pollen per analysis were measured, and only 
if there were not enough in a suitable condition for measurement was the 
number smaller. 

In the repated revisions by far most of the unidentified pollen looked for 
was found in the position specified. 24 pollen grains in all out of a total of 
672 could, however, not be recovered. Of these 22 are from the Verup-dia
grams, chiefly from the KOH-treated material. The older slides from Verup 
were in several cases partly dried-out, which made recovery of recorded 
pollen difficult or impossible, while all the later slides, where centrifugation 

1) An error in the addition was found during the revision in Analysis No. 20 for Aamo
sen; N.1.000; 0.2.840. The total should here be only 1997,5. The same is the case with 
Analyses No. 5 and No. 11 from the large flint pick. After revision the totals are here found 
to be resp. 955,5 and 996,5. 
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in warm water-free glycerine was used, were in first-class condition, and the pol
len grains showed hardly any change in size (cf. SvEND TH. ANDERSEN, 1960). 
All the recovered pollen was identified and referred to family, genus or species. 

To discuss the criteria for the individual determinations, and to give descrip
tions and pictures of all exceptional specimens can not be done within the 
framework of this paper, nor is publication of the measurements possible. 
But notebooks as well as original samples, all the slides, records, measurements, 
notes, drawings, and photographs are filed at the Department of Natural 
Sciences of the National Museum, where they are available. 

The result of the pollen analyses are presented in Tables I-IX. Each table 
refers to one diagram, and gives the numerical values of the occurrence of the 
different species of pollen and spores. 

In the tables the phanerogams (Spermatophyta) come first, arranged alpha
betically according to family. Inside the family the pollen which I have not 
yet been able to determine as to genus and species is put first. Pollen classified 
under genus or species is then arranged alphabetically so that pollen only 
classified by genus is put before the species of the same genus. 

After this comes pollen identified as such, but which it has not been possible 
to specify more accurately because of corrosion (a.i.d.), being folded up (a.i.p.) 
or being concealed (a.i.1.)1). 

The next section in the tables comprises the vascular cryptogams (Pterido
phyta) arranged according to family in the same way as the Spermatophyta, 
irrespective of their class2). 

Mosses (Bryophyta) are represented only by Sphagnum species, while the 
following section, collected under the heading Thallophyta is more hetero
geneous, comprising green algae (Chlorophyceae), characeous plants (Chara
ceae) and Fungi, so that the numbers here refer respectively to the number 
of colonies of Botryococcus and Pediastrum3), Oospores of Characeae found 
macroscopically, and to spores of Tilletia sphagni. 

After this comes a new group comprising "Hystrix" and a series of un
identified microorganisms, given under their temporary "nicknames". Finally 
the charcoal dust found microscopically is given. 

1) a.i.d. = ad indeterminabile destructum 
a.i.p. = ad indeterminabile plicatum 
a.i.l. = ad indeterminabile latitans. 

2) In Table VIII, the Nil0se diagram, only spores of ferns belonging to Polypodiaceae sp. 
have been counted to a number corresponding to 500 pollen grains of forest trees (excl. 
Cory/us). The number of actually counted specimens is put in parenthesis under the number 
found by extrapolation. The same is the case for analyses J 8 and 23 from Verup, P. 20 
(Table IV), as well as those from Ul.0. (Table Vil). 

3) In cases where there has been mass-occurrence of Pediastrum and/or Botryococcus, 
recording of these has only been done for the part of the analysis which corresponds to at 
least 500 pollen-grains of forest trees (excl. Cory/us). In the table this is indicated by the 
real number being added in parenthesis below the number found by calculation. 
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As for the vascular plants, the nomenclature and system is according to 
RYLANDER (1941). Ephedra cf. distachya L. and Rubus fruticosus L. are how
ever exceptions. For these see WELTEN (1957) and RAU NKIA:R (1934) respect
ively. For the lower plants the arrangement and names are according to 
ENGLER UND PRANTL (l888- 1915). 

In the tables the term "cfr." (abbreviation for "confer") is used in the 
sense " in agreement with" in morphological respect. For example "Ranunculus 
cfr. Lingua L." is to be understood to mean that the pollen given this designa
tion is from a plant of the genus Ranunculus, and that it is identical with 
pollen from Ranunculus Lingua L. in every respect, but as the scale of variation 
for pollen from Ranunculaceae is considerable, the possibility of it belonging 
to other species can not be altogether excluded. Similarly "cfr. Lycopus euro
paeus L." means that the pollen in question is morphologically identical with 
Lycopus europaeus L. , but the possibility that it may be another plant of the 
Labiate family can not as yet be entirely excluded. 

Presentation of pollen-analytical material in the form of tables is not un
known, but as a rule it is done as a supplement to diagrams and given with 
values in percentages (BRORSON CHRISTENSEN 1949; A. ANDERSEN 1954; H. 
KROG 1954; V. MIKKELSEN 1954). I have here chosen to present the whole 
material in tabular form with the numerical values given, in order to make the 
material more easily accessible1). 

1) Sv. TH. ANDERSEN (1961) has used the same method of presentation. 



III. DESCRIPTION OF SECTIONS 

1. Localities from the Shore Zone of the Aamose Lake 

A. The Verup-Kompleks; Verup 5 

The complex of settlements and small isolated sites with flint debris designated 
Verup 5 was exposed when the bog was being harrowed in order to obtain 
peat for fuel in the summer of 1943. It has been registered in Department I 
of the National Museum, and given the number A.41935. Its location can be 
seen on the map, Vol. I, Fig. 1 (No. 4). Investigations of the area were made 
by the National Museum in 1943 and 1944 by C. L. VEBA:K, and a report on 
the archaeological excavation exists (J. No. 108/46). J. TROELS-SMITH, with 
the assistance of ALFRED ANDERSEN and Lis FRYD, carried out the geological 
investigation from 20/7 to 26/8, I 943. Fig. 2 in Vol. I shows a plan of the 
excavation. In the trial ditch, running approximately north-south, several 
series of pollen samples were taken from the west wall - on the plan indicated 
by P.5, P. I 0, P.15, P.20, P.25, P.28,30, and P.33. For each of these series 
there is a description of the layers. In the trial ditch from P.5 to P.15 no arte
facts or traces of culture were found in the excavation, and no analyses from 
these series were therefore made, except a few from P. l O and P.15 for the 
purpose of orientation. 

The small type in the following descriptions of deposits refers to observa
tions made in the laboratory during the treatment of the samples and during 
the counting. 

P.33 (Table I and Vol. I: Fig. 2 and Pls. II- III). 

Kote : 
(Height above 

sea-leve l) 

25,06-24,75 m 

24,75-24,47 m 

Layer No. : 

12 

11 

Peat, fragmented, highly decomposed. 
lim .s up.4. 
color: brownish black. 
Estimated composition: Tl44. 

Swamp peat. 
lim.sup.l. 
Swamp peat, dark, containing gyttja. 
col or: blackish brown . 
Estimated composition : Th22, DJ +, Dh +, Dg I, 
Ld21, anthrax ( + ). 
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Kote: Layer No.: 

24,47-24,36 m 10 

24,36-24,215 m 9 

24,215-24,115 m 8 

24,115-23,38 m 7-2 

24, 115- 23,955 m 7 

23,955-23,905 m 6 

23,905- 23,855 m 5 

23,855- 23,78 m 4 

23, 78-23,41 m 3 

23,41 - 23,38 m 2 

23,38-? m 

Swamp peat - lighter in colour. 
lim.sup.l. 
Swamp peat, containing gyttja. 
color: brown. 
Estimated composition: Thl2, DI + , Dh +, Dg I, 
Ld21, anthrax( + ). 

Swamp peat, dark in colour - many intertwined 
rootlets and rhizomes ; remains of culture. 
Ii m.sup. l. 
Swamp peat containing gyttja and drift. 
color: dark brown. 
Estimated composition: Th21, DI +, Dh 1, Dg I , 
Ld21, rud.cult.1, anthrax ++. 

Calcareous mud and swamp peat; spotted , un
even transition, as the swamp peat has filled 
small craks and hollows in the calcareous mud. 
lim.sup.2. 
color: greyish brown. 
Estimated composition: Thi!, Dh + , Dg + , LdlJ , 
Le 2, part. test. (moll.) ( + ). 

Calcareous mud, greyish white, greenish. 
lim.sup.2. 
All samples calcareous; in the lowest sample (No. 9) 
many spores of Chara sp. 
Estimated composition: Thi + , Ld0J, Le 3. 
Calcareous, some sand and many characeae; clay and 
charcoal dust found microscopically. 
Jim.sup.I. 
Estimated composition: ThL + , Ld0J , Le 3, Ga +, 
As ( + ), anthrax ( + ). 
Calcareous, a single spore of Chara sp. 
Jim.sup.I. 
Estimated composition: Thi +, Ld0J, Le 3. 
Calcareous with fine sand, no Characeae. 
Lim.sup.I. 
Estimated composition: Thi +, Ld0J, Le 3, Ga +. 
Calcareous with fine sand and clay, few Characeae. 
Jim.sup. I. 
Estimated composition: Thi + , Ld0l, Le 3, Ga +. 
(Ag + As) + . 
Calcareous with fine sand, many spores of Chara sp. 
Jim.sup.I. 
Estimated composition: Thi + , LdOJ, Le 3, Ga + . 

Sand. 
lim .sup.2. 
Estimated composition: (Ga + Gs) 4. 

In all the calcareous samples the pollen material was in a good state of 
preservation, while the upper layers of swamp peat showed increasing pollen 
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destruction, until, in sample No. 31, it was so great that it would be futile to 
count the samples found higher up. 

Analyses Nos. 10- 31 were carried out in 1945- 46, and they have been 
published before in "Studies in Vegetational History in Honour of Knud 
Jessen 29th November 1954" (SvEND J0RGENSEN 1954); analyses 1- 9 were 
carried out in 1956- 57 1). The conditions connected with preparation of slides 
and analytical work were mentioned in the section on Methods. It should be 
added that the occurrence of Populus in analyses 10- 31 must be treated with 
reserve, as it was while analysing these samples that the difference in the 
construction of the exine of the Populus pollen and the Cyperace pollen first 
became clear to me, and I began to separate Populus from Cyperaceae. 

P.28.30 (Table IT and Vol. [: Fig. 2 and Pls. IV-V) . 
Kote : Layer No. 

24,895- 24,395 m 

24,895- 24,825 Ill 

24,825-24, 755 m 

24, 755- 24,485 m 

24,485- 24,42 Ill 

14- 10 Swamp peat. 
lim.sump.4 . 

14 

13 

12 

11 

The samp les contained heavi ly decomposed rootfelt. 
Corrosion of pollen was great (up to 33 %); in No. 35 
there was much charcoal dust, in No. 36 only a little. 
Es timated composition: Th 32, DI ( + ), Dh + , D g I, 
Ld31, anthrax( + ). 
Swamp peat, hardly as decomposed as in layer 14. 
lim .sup.l . 
Pollen corrosion small (2- 3 %). Charcoal dust in a ll 
samples; in Nos. 33 and 34 macrosco pic charcoal as well. 
Estimated composition: Th22, DI ( + ), Dh +, Dg I , 

Ld2J, anthrax ++. 
Swamp peat, as in layer 13. 
lim .sup.1. 
Pollen corrosion here, however, greater (10- 20 %). 
Charcoal dust in all samples, and in the lowermost 
(No. 22) macroscopic charcoal as well. 
Estimated composition: Th2-32, DI( + ), Dh + , Dg I, 
Ld31, anthrax( + ). 
Drift gyttja, containing swamp peat. 
lim.sup .1. 
Rather decomposed rootfelt present in samples 20 a nd 
21. All samples contained fine sand and fragments of 
charcoal, as well as great quantities of charcoal dust, 
in No. 19 bits of wood as well. Pollen corrosion from 
5- 15 %, increasing going upwards. Traces of chalk in 
No. 19. 
Estimated composition: Th2J, DI + , Dh 1, Dg I , Ld2I, 
Ga + , rud.cult.1, anthrax I. 

1) The small deviat ions which occur between the description of some layers in the sect ion 
from 1954 a nd the above description are due to observations made during the examination 
of the remainder of the material in 1956-57. 

2 
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Kote: 

24,42-24,395 m 

24,395-23,48 m 
24,395-24,36 m 

24,36-24,19 m 

24,19- 24,09 m 

24,09-23,99 m 

23,99-23, 63 m 

23,63- 23,48 m 

Layer No. : 

10 

9- 4 

9 

8 

1 

6 

5 

4 

Calcareous mud with swamp peat. 
lim .sup.2. 
Chalk, fine sand and fragments of charcoal found in 
sample No. 18. A seed of Urtica dioeca L. was found, as 
well as spores of Chara sp. and a cocoon of Piscicola 
geometra L. Fine clay and quantities of charcoal dust 
found microscopically. Pollen corrosion considerable 
(I 3 %). 
Estimated composition: Th2J, Dh + , Dg + , Ld2J, Le 2, 
Ga + , As ( + ), rud.cult. + , anthrax ++. 

Calcareous mud. 

The sample very calcareous, it contained sand and a sma ll 
amount of charcoal as well as spores of Chara sp. Char
coal dust was observed. Pollen corrosion practically nil. 
lim.sup.2. 
Estimated composition: Thi + , LdlJ, Le 3, Ga + , 
anthrax + . 
All samples highly calcareo us, spores of Chara sp. 
common; in the lowest sample (No. 14) fine clay was 
found microscopically. Pollen corrosion remarkably 
great (20- 30 %). 
Jim.sup.I. 
Estimated composition: Thi + , Ld3J, Le 3, lowermost 
in the layer also As ( + ). 
Both samples highly calcareous. Many fragments of 
shell s of molluscs as well as operculi of Bithynia sp. A 
single spore of Chara sp. In sa mple 13 sand and frag
ments of charcoal occurred, and in both samples fine 
clay and charcoal dust was found. Pollen corrosion 
rather small (2- 3 %). 
lim. sup.l. 
Estimated composition: Thi + , Ldll, Le 3, As ( + ), 
(test. (moll.) + part. test. (moll.)) +, anthrax ( + ), 
upperm ost in the layer Ga + and anthrax + as well . 
Lowermost in the layer (Sample No. 10) fine sand and 
clay as well as a single piece of charcoal were recorded . 
No spores of Chara. No corrosion. 
Jim.sup.I. 
Estimated composition: Th 1 + , Ldll, Le 3, As ( + ), 
(test. (moll.) + part. test. (moll.)) + , lowermost in the 
layer also Ga + , (Ag+ As) +,anthrax+. 
All samples calcareous. A little fine sand was present in 
sample 8. Many spores of Chara sp. in sample 5, but 
otherwise none. No corrosion. 
lim.sup. l. 
Estimated composition: Thi+, Ld0J, Le 3, (in sample 8 
also Ga + ). 
All samp les were highly calcareous and contained fine 
sand. Spores of Chara sp. frequent (lacking, though, in 
sample 4). 



Kote: Layer No .: 

23,48-23,46 m 3 

23,46- 23,415 m 2 

23,415-?m 

lim .sup . I. 
Estimated composition: Thi + , Ld0I, Le 3, Ga + . 

Sand. 

19 

The sample contained a small amount of chalk and 
gyttja. Spores of Chara sp. were found; about 9, of 
sample was sand. 
lim.sup.2. 
Estimated composition: (Ga + Gs) 3, Ld0O,5, Le 0,5. 

Calcareous mud. 
Sample highly calcareous; it contained fine sand (about 
¾); Spores of Chara sp. were found. 
lim.sup.2. 
Estimated composition: Thi + , Ld0l, Le 2, Ga I. 

Sand. 
lim.sup.2. 
Composition: (Ga + Gs) 4. 

From this section, which extends from the layer of sand to the surface of 
the bog in 1943, the uppermost pollen sample in the series could unfortunately 
not be analyzed because of almost total destruction of the pollen. 

The greater part of the analytical work was done in 1954- 55; however, a 
few supplementary analyses were done in 1957. 

P.25 (Table III and Vol. I: Fig. 2 and Pls. VI- VII). 
Kote: 

24,845- 24,675 m 

24,845- 24, 79 m 

24, 79- 24, 73 m 

24,73- 24 ,675 m 

24,675- 24,575 m 

Layer No.: 

12- 10 Culture-layer I ( = Upper culture-layer) in slight
ly humified swamp peat. 

12 The layer heterogeneous, with sand, flint , and fragments 
of charcoal. Pollen corrosion considerable, about 10 %
lim.sup.4. 

II 

10 

9- 8 

Estimated composition: Th22, DI + , Dh + , Dg 1, 
Ld21, Ga + , rud .cult. I, anthrax I. 
The samples contained sand and macroscopic charcoal, 
except sample 24, where charcoal was present only as 
dust. The layer was gyttja- like a nd homogeneous. 
Pollen corrosion moderate (2- 4 %). 
lim.sup. I. 
Estimated composition: Th2J , DI + , Dh +, Dg I , 
Ld22, Ga+, rud.cult. +, anthrax +. 
The layer was heterogeneous ; it contained sa nd a nd 
charcoal fragments. Corrosio n considerable ( J 4 % in 
sample 22). 
Jim.sup.I . 
Est imated composition : Th2-33, DI + , Dh + , Dg 0,5, 
Ld3O,5, Ga + , rud.cult. J, anthrax ++ . 

Swamp peat with seeds of Nymphaea alba, rhi
zomes of Phragmites, and rootfelt. 
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Kote: 

24,675-24,625 m 

24,625- 24,575 m 

24,575-24,50 m 

24,50- 23,775 m 
24,50-24,425 m 

24,425-24,30 m 

24,30-24,20 m 

24,20- 24, 125 m 

24,125- 23,775 m 

Layer No. 

9 The samples contained rootfelt which was only slightly 
decomposed, and microscopic charcoal dust in moderate 
quantities. The corrosion was slight < l %-

8 

7 

6- 2 
6 

5 

4 

3 

2 

lim.sup .l. 
Estimated composition: Th 13, Oh + , Dg 0,5, Ld20,5, 
anthrax ( + ). 
The samples contained a considerable quantity of 
gyttja. Sand was present in sample 19. Only microscopic 
charcoal. Corrosion moderate (5- 6 %). 
Jim.sup . I. 
Estimated composition: Th2 +, Oh + , Dg 2, Ld22, (in 
sample 19 also Ga + ), anthrax ( + ). 

Lower culture-layer with pebbles (pigeon-egg 
size) and flint chips; slightly sandy. A few 
seeds of Nuphar luteum. 
lim.sup.2. 
All samples in this layer contained sand a nd fragments of 
charcoal. Pollen corrosion considerable (5- 26 %, in
creasing upwards). 
Estimated composition: Th2 +, DI I, Oh I, Dg I, Ld2J, 
Ga +, Gg (maj. & min.) +, rud.cult. I, an thrax 1. 

Calcareous mud. 
All samples highly calcareous, with spores of Chara sp. 
In sample 12 macroscopic charcoal was found, in Nos. 
11 and 13 only charcoal dust. Pollen corrosion big, 
considering the type of sediment. 
lim.sup.2. 
Estimated composition: Th! + , Ld2J, Le 3; in sample 11 
part. test. (moll.) + , anthrax( + ); in sample 12, how
ever, anthrax + . 
All samples were highly calcareous, and showed ex
ceptionally great pollen corrosion (up to 26 %). Spores 
of Chara sp. were found. 
lim.sup.l. 
Estimated composition: Thi + , Ld3J, Lc3. 
Samples highly calcareous. Spores of Chara sp. present. 
Pollen corrosion considerable (up to 11 %). Fine clay 
a nd charcoal were found microscopically. 
lim.sup.l 
Estimated composition: ThI +, Ld2J, Lc3, As( + ), 
and in sample 7 anthrax ( + ). 
Sample is highly calcareous, but no spores of Chara sp. 
were found. No pollen corrosion. 
Jim.sup . I. 
Estimated composition : Thi + , LdOJ, Lc3. 
All the samples were highly calcareous and contained 
spores of Chara sp. They all contained some fine sand. 
No pollen corrosion. 
Jim.sup.I. 
Estimated composition: Thl + , LdOJ, Le 3, Ga + . 



Kote : 

23,775- ?m 

Layer No. : 

Sand. 
lim.sup.2. 
Composition: (Ga + Gs) 4. 
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The pollen series P.25 comprises all the deposits from the layer of sand to 
the surface of the bog in 1943. The analyses were carried out in 1955, with 
the exception of samples 1- 6, which were analyzed in 1957. 

P.20 (Table IV and Vol. I: Fig. 2 and Pls. IX- X). 
Kote: 

25,055- 24,945 m 

24,945- 24,615 m 

24,945-24,92 m 

24,92- 24,86 m 

24,86- 24, 77 m 

24, 77- 24, 705 m 

24, 705-24,645 m 

Layer No.: 

15 

14-9 

14 

13 

12 

II 

10 

Culture-layer ("Upper culture-layer") peat-like 
and sandy. 
lim.sup .4. 
Very heavy pollen corrosion (over 70 %). 
Estimated composition: Sh4, Ga + , rud.cult.1, anthrax I. 

Swamp peat, somewhat humified at the top, 
downwards with very dense rootfelt and some 
rhizomes of Phragmites. From the culture-layer 
downwards Sa/ix- and Alnus roots. 
The sample contained a small quantity of fine sand. 
Great pollen corrosion ( 40 %) . 
lim.sup.J. 
Estimated composition: Th3 3, Dh + , Dg0,5, Ld30,5, 
Ga( + ); CD I. 
Like layer 14, but containing no sand. Considerable 
corrosion (about 30 %). 
lim.sup.l. 
Estimated composition: Th33, Dh +, Dg0,5, Ld30,5; 
CD 1. 
Swamp peat, highly decomposed . Structure homogene
ous gyttja or dy-like. Charcoal dust was present in 
samples I 9 and 18. The pollen corrosion was great, 
rising when going upwards to 5 I %. 
Jim.sup. I. 
Estimated composition: Th32, Sh2, CD I, in samples 19 
and 18 anthrax ( + ). 
Swamp peat, highly decomposed, some rootfelt how
ever present. Charcoal dust in both samples. Pollen cor
rosion great (25-35 %). 
lim.sup.l. 
Estimated composition: Th34, Dh + , Dg + , Ld3 + , CD 1, 
anthrax ( + ). 
Swamp peat, rather decomposed . Charcoal dust found 
in both samples. Pollen corrosion relatively small 
(5- 10 %) 
lim.sup.l 
Estimated composition: Th24, Dh + , Dg + , Ld2 +, 
CD 1, anthrax ( + ). 
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Kote 

24,645-24,615 m 

24,615-24,565 m 

24,565-23,905 m 

24,565-24,47 m 

24,47-24,345 m 

24,345-24,245 m 

24,245-24,145 m 

24,145-23,905 m 

23,905- 23,875 m 

23,875-? m 

Layer No. : 

9 

8 

7- 3 

7 

6 

5 

4 

3 

2 

S..yamp-peat, as in layer I 0, but also containing sand, 
charcoal fragments, shells and fragments of shells. Cor
rosion < I %. 
lim.sup.1. 
Estimated composition :Th24, Dh +, Dg + , Ld2 + ,Ga + , 
(test. (moll.) + part test. (moll.)) + , Q) I, anthrax + . 

Transition layer to the whitish yellow calcareous 
mud. 
lim.sup .2. 
Sample calcareous, many spores of Chara sp. Charcoal 
dust was found. No corrosion . 
Estimated composition: Thi 1, Dh +, Dg +, Ldl I, 
Lc2, anthrax( + ). 

Calcareous mud. 

Samples highly calcareous, but only few spores of 
Characeae were found. One particle of charcoal dust 
in sample 11 . No corrosion. 
lim.sup.2. 
Estimated composition: Thi + , LdOJ, Lc3; in sample 
11 also anthrax ( + ). 
Samples highly calcareous. Many spores of Chara sp. 
Charcoal dust in both samples. No corrosion . 
Jim.sup.I. 
Estimated composition: Thi + , LdOJ, Lc3, anthrax(+). 
The sample highly calcareous. Many Characeae. For 
the rest like layer 6, though without charcoal. 
liip.sup. l. 
Estimated composition : Th1 + , LdOJ, Lc3 . 
Like layer 5, but no spores of Chara sp. Fine clay found 
microscopically. 
lim.sup.l. 
Estimated composition : Thi + , LdOJ, Lc3, As( +). 
Like layer 4, but fine sand found in all the samples. In 
the lowermost sample (2) also clay and some shells and 
fragments of shells. Spores of Chara sp. in all samples 
(especially many in sample 4). 
lim.sup. l. 
Estimated composition : Thi + , LdOJ, Lc3, Ga +, (test. 
(moll.) + part. test. (moll.)) + ; in sample 2 (Ag + As) + 
as well. 

Sand, containing a little gyttja. 
lim.sup.2. 
No spores of Chara sp. A few shell fragments . About 
T1Y of the sample was sand. 
Estimated composition: (Ga + Gs) 3,5, Ld00,5, part. 
test. (moll.) ( + ). 

Sand, grey, with many vertically running rhizomes. 
lim.sup.2. 
Estimated composition : Thi + , (Ga + Gs) 4. 
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Series P.20 comprises samples from all strata, from the layer of sand to the 
surface in J 943. Laboratory work was carried out in 1956- 57. On account of 
pollen destruction the uppermost sample fit to be analyzed was sample 23, 
Kote 24,935 m. 

P.15 (Vol. I: Fig. 2 and Pl. XIX). 

At this point of the section neither the "Upper" nor "Lower culture-layer" 
is met with - no traces at all of culture were found in the excavation. But as 
the section forms part of a constructed profile which spans from P.15 to P.33, 
a description of it will be given. This is based in general on field records, and 
only as far as the uppermost layer (layer 5) is concerned do investigations in 
the laboratory enter into the description. In the field no notes were made of 
the composition of the individual layers, and the estimated composition of 
the layers is thus based on judgment. Th.is I have arrived at by comparing the 
series of samples from P.15 with the samples from P.20. 

Kote : Layer No .: 

24,895-24,775 m 5 

24,775-24,655 m 4 

24,655- 24,635 m 3 

24,635- 23,925 m 2 

23,925-? m 

Alder fen peat, homogeneous, slightly humified, 
with some rootfelt. 
lim.sup.4. 
Estitnated composition: TP3, Th31, Q) I. At the top of 
the layer also Ga( + ), anthrax( + ). 
At the top of the layer some grain s of sand and a little 
fine charcoal powder, as well as some highly decom
posed rootfelt was observed. 

Swamp peat, moist Phragmites peat, distinct 
stratification, and a good deal of rootfelt. 
lim.sup . l . 
Estimated composition: Th24, Dh + , Dg + , Ld2 + , 
Q) I. 

Transition layer, lighter in colour. 
lim.sup.2. 
Estimated composition: Thi! , Dh + , Dg + , Ldl I, Lc2, 
Q) I. 

Calcareous mud, with molluscs in spots. Bithy
nia tentaculata, Valvata cristata, Sphaerium cor
neum. Stratification fairly distinct. Some vertic
ally running yellow rhizomes. Here and there 
vertical roots of Alnus and Sa/ix. 
lim.sup.l. 
Estimated composition: Thi+, LdOJ, Lc3, (test. (moll.) 
+ part. test. (moll.)) ( + ), Q) +. 

Sand, grey and coarse. 
lim.sup.2. 
Composition: (Ga + Gs) 4. 



24 

The laboratory work was done from 11th to 15th January, 1960. 
From Verup 5 we also have measurements of sections and series of pollen 

samples from section points P.5 and P.10. As these are of no consequence for 
the dating of the settlement, and as it was thought that they could give no 
further information about the geological conditions, they were not taken into 
consideration. 

Beyond the analyzed pollen series from Sections P.33, P.28,30, P.25, and 
P.20, the results of which are presented in Tables I-IV, a few individual 
samples (6) from finds of archaeological importance have been analyzed. The 
results of these analyses are collected in Table V. 

B. The Nil0se-Kompleks; Brovad Gr0ft (Large Flint Pick)l) 

(Table VI and Vol. I: Fig. I, No. 3 and Pls. XI-XII). 

The large flint pick was found by KNVD ANDERSEN in July 1951, and on 3rd 
August 1951 TROELS-SMITH and the author made a bog-geological investigation 
of the place where it was found. This was about 20-25 m west of Verup 5 
(Vol. I, Fig. I, No. 4) in the western wall of Brovad Grnft, which runs towards 
the Aamoseaa in a south-north direction. 

A vertical section wall was cleared where the large flint pick was found, a 
description of the sediments was made, and a series of pollen samples taken. 
On account of the water level in the ditch and the very slanting sides, the 
height of the section could only be about 0,5 m, and the designation "surface" 
does not refer to the surface of the bog, but to the surface at a point in the 
section, which is the arbitrarily chosen 0-point for the survey. No kote-designa
tions are given. 

The sequence of layers from the surface downwards was: 

Depth: 

0,00-0,21 m 

Layer No.: 

5 Swamp peat. 
nig.3, strf.2, elas.2-3, sicc.2, lim.sup.4. 
color: blackish brown. 
struc.: felted. 
Composition: Th12, Dl + , Dh + , Dgl, Ld21. 
Th: Rootfelt and herbaceous roots. DI: Twigs 
of Alnus. Dh: Leaves of Salix sp., fragment of 
rhizome of Nymphaea alba. fos.sveg.: Fruits of 
Scirpus sp. 
In Sample 14 a piece of a twig of Alnus and a fruit of 
Betula sp. was found when preparing the slides. 

1) The find has been described by KNUD ANDERSEN (see SvEND J0RGENSEN 1954, p. 160. 



Depth: 

0,21 - 0,28 m 

0,28-0,325 m 

0,325- 0,39 m 

0,39- ? m 
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Layer No.: 

4 Swamp peat, containing slight amount of calca
reous mud. 

3 

2 

nig.3 , strf. + , elas.2-3, sicc.2, Jim.sup. I. 
col or: blackish brown. 
struc.: highly felted. 
Composition : Thl2, Dl + , Dgl, Ld21 , Le + , 
part. test. (moll.) ( + ). 
Th : Rootfelt, vertical yellow herbaceous roots. 
Dl : A few small sticks. The chalk occurred in 
small spots in horizontal layers, and a few frag
ments of mollusc shells were found in these. 
Calcareous mud with swamp peat. 
nig.2-3, strf.1-2, elas.1-2, sicc.2, lim.sup.l. 
color: blackish brown. 
struc.: felted. 
Composition: Th 12, Dh + , LdO + , Lc2,part. test. 
(moll.) (+ ).Th: Rootfelt, a few thin, yellow her
baceous roots, a single rhizome of Phragmites. Dh: 
Fragments of leaf-stalks of Thelypteris palustris. 
Calcareous mud with numerous smears from the 
layer above. 
Jim.sup.]. 
color: brownish, speckled with grey. 
Composition: For the calcareous mud (about 
half of the layer) see layer l , for the rest of the 
layer see layer 3. 
Calcareous mud. 
nig. + , strf.2, elas.+, sicc.2, lim.sup.2. 
color: greyish white, in places with a faint green
ish tinge. 
struc.: gritty. 
Composition: ThO +, Ld01, Le 3, test. (moll.) 
(+ ),in sample 1 (Ag + As) + as well. 
Th: Very small amount of rootfelt, a few vert
ical, yellow herbaceous roots; foss. anim. : Shells 
of Bithynia tentaculata as well as operculi of the 
same. 
In sample I a good deal of clay was found during the 
preparation and the analyses of the slides. 

The position of the large flint pick was 0,02- 0,07 m below the surface. In 
the diagram the level where it was found is marked in the sediment columns 
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by a black rectangle on the right side. The horizontal dot-and-dash signatures 
on the left side of the sediment columns indicate the presence of charcoal dust. 

The analyses were carried out around New Year 1952-53, with the exception 
of the samples 4, 5, 7, 9, and 10, which were done in December 1953 and Jan
uary 1954. A revision of the material was made in January 1961 , and on the 
basis of this Table VI was drawn up. 

C. The Kildegaard-Kompleks; Ulkestrup Mose 
(Ul.0.; S.13,00; V.6,25)1). 

(Table VII and Vol. I: Fig. I, No. 6 and Pls. XIII- XIV). 

The settlement, which has been given the designation Ul.0., consists of two 
hut floors from the Maglemosian. 

The archaeological excavations took place during the years 1947-50, and 
were led by KNUD ANDERSEN, who published a preliminary report on the find 
(KNUD ANDERSEN, 1951). In this report the two hut floors are named Ulkestrup 
0st (East) I and Ulkestrup 0st (East) II. 

The bog-geological investigation took place at the same time as the excava
tion, and was mainly done by the author. For the section here examined, the 
field work took place from 31 /7 to 17 /8, I 948. The measurement of the section 
was done by MARTT! SALMI, Helsinki, and the collection of the sample series 
and the description of the layers was done by SALMI, TROELS-SMITH and the 
author. The sample series in S.13,00; V.6,25 taken close by Hut I was chosen 
for pollen-analytical examination because the measurements of the section 
had indicated that the series passed through a "floating island", and it would 
be of interest to date the formation of this "floating island" by pollen statistics 
for comparison with the same phenomenon at Verup. 

The sequence of layers in the section was as follows, from below going up
wards: 

Kote : 

?-24,295 m 

Layer No.: 

Chalk-gyttja with swamp peat. 
nig.2, strf.2, elas. l, sicc.2, lim.sup.2. 
color: greyish white, yellowish; in dry state 
chalk-white. 
struc.: granular, not very coherent, flakes rather 
easily. 
Composition: Th11, Dg + , Ld01,5, Lcl,5, test. 
(moll.) + ,part. test. (moll.) + , anthrax((+ )); 
in samples I and 2 also (Ag + As)(+ ), and in 
samples 4 and 5 also Ga + . 

') The co-ordinates do not refer to the main co-ordinate system for Aamosen (see Vol. I 
Fig. !), but to an arbitrary co-ordinate system for the Ulkestrup excavation. 



Kote : Layer No. : 

24,295- 24,325 m 2 

24,325-24,515 m 3 
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Some rootfelt and rhizomes of Phragmites, a 
little Amblystegium, shells of Bithynia tentacu/ata 
and operculi of the same, Limnaea ovata, Pisi
dium sp . and fragments of mollusc shells. 
All the samples were highly calcareous a nd spores of 
Chara sp. were found in all of them (52 specimens in 
sample 3). Fine sa nd was found in samples 4 and 5. 
Silt and clay was found macroscopically in sample 1 
a nd microscopically in sample 2. In samples 2 and 3 
crystals of pyrites (FeS2) were also found . Small quan
tities of charcoal dust was found in all sa mples. No 
pollen corrosion . 

Swamp peat. 
nig.3, strf. + , elas.l, sicc.2, lim.sup.2. 
color : blackish brown, yellowish; after oxida
tion dark blackish brown. 
struc.: heavily felted , rather coherent. 
Composition: Th14, LdO + , Le(+ ), Ga + , part. 
test. (moll.) + , anthrax ( + ). 
Much rootfelt and many rhizomes and a little 
Amblystegium. Quite a few seeds of Scirpus 
lacustris and Potamogeton sp., operculi of Bi
thynia sp. 
A good dea l of fine sand was found . No pollen destruc
tion . 

Cyanophyce gyttja. 
nig.2, strf.2, elas.2, sicc.2, lim.sup.3 . 
color : brownish yellow with a faintly greenish 
tinge. Numerous vertical darker streaks due to 
oxydation along roots . After a short time under 
the influence of the air the colour turns dark 
olive green, after a longer time blackish green. 
When dried up the layer turns grey-white. 
struc.: finely lamellated, highly coherent and 
elastic. 
Composition: Th11, Ld1 3, Dh + , Dg + , CD 0,5, 
anthrax ( + ), part. test. (moll.) ( + ) ; in sample 7 
also Ga + and (Ag + As) ( + ); in sample 8 
Ga(+ ) and anthrax + , in sample 10, 11 and 
12 also (Ag + As)(+ ). Some fine rootfelt, which 
often occurs in spots ; a few rather narrow, but 
thick rhizomes, and some vertical yellow her
baceous roots. A few bits of leaf-stalks of 
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Kote: Layer No.: 

24,515- 24,625 m 4 

24,625-24,725 m 5 

Dryopteris, a seed of Nymphaea alba, a &eed of 
Cladium, and a seed of Scirpus lacustris. In the 
lowermost 5 cm of the layer apparently some 
more swamp-peat and fine drift ; a single leaf 
of Salix sp. was found here. Determinable 
molluscs: only one operculum of Bithynia sp. 
Sample 7 contained some fine sand, and clay was found 
in the course of the counting. Sample 8 contained a 
small amount of fine sand and a little charcoal dust. 
In samples I 0, 11, and 12 clay was found microscop
ically. In all samples charcoal dust was present in 
rather small quantities, chiefly in the uppermost samples. 
No pollen corrosion. 

Drift gyttja. 
nig.2- 3, strf. + , elas.1 , sicc.2, lim.sup.3 . 
color: in some fresh parts the colour is reddish 
yellow with a faint greenish tinge, but as a whole 
the layer is blackish brown, which is presumably 
due to intense oxydation in spots, aided by the 
loose, incoherent structure of the layer. 
struc.: The layer is fragmented and heterogene
ous, in spots more gyttja-like, or containing 
swamp peat or drift. 
Composition: ThlJ , Ld21, Dgl, Dhl , DI ++, 
Ga + , anthrax + ; in sample 13 also (Ag + As) 
( + ), in sample 16 there is no Ga, and anthrax 
is here ( + ). Small lumps of rootfelt in isolated 
spots, giving the impression of being drift. In 
places narrow, leather-like rhizomes and a fair 
number of herbaceous roots, bits of leaf-stalks 
of ferns, a single sa/ix leaf, and a few pieces of 
stems. A seed of Nuphar luteum and one of 
Scirpus sp. Small sticks, scraps of bark, fish
scales, an upper wing of a beetle (H.11732), a 
number of charcoal fragments . 
Sand and pieces of charcoal were found in samples 
13- 15, clay (microscopically) as well in sa mple 13 . 
Charcoa l dust was present in great quantities in all 
samp les. Pollen corrosion up to 3,2 %. 
Cyanophyce-gyttja. 
nig.2, strf. + , elas. l, sicc.2, lim.sup.2. 
color & struc.: as in layer 3. 
Composition: Th11, Ld 1 3, Dh + , Dg + , an-



Kote: Layer No .: 

24,725- 24,78 m 6 

24,78- 24,84 m 7 

24,84-24,915 m 8 
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thrax(( + )) ; in sample 19 (Ag + As) + as well. 
The layer is in all essentials identical with layer 
3, perhaps with a shade less swamp peat. Seed 
of Potamogeton sp. and fruit of Carex sp . (cf. 
H.11733), leaves of Thelypteris palustris ( cf. 
H.11735). 
In sample I 9 fine clay a nd a little charcoal dust was 
found microscopically. No pollen destruction. 

Swamp peat. 
nig.2, strf. l, elas.l , sicc.2, Jim.sup.I. 
color : yellowish brown. 
struc. : Fibrous and felted, very coherent, splits 
however rather easily up into layers along hori
zontal rhizomes. 
Composition: Th 14, Ld2 + , in sample 21 also 
(Ag + As) +. 
The layer is altogether characterized by rootfelt, 
though some broad rhizomes of Phragmites and 
a few narrow leatherlike rhizomes and herba
ceous roots occur. Many seeds of Nymphaea alba 
(cf. H.11746). 
In sa mple 20 a minute piece of flint (diam. 2 mm) was 
found, and in sample 21 fine clay was observed micro
scopically. No pollen corrosion. 

Swamp peat, slightly decomposed . 
nig.2- 3, strf.J , elas. + , sicc.2, lim. sup.l. 
color : yellowish brown with a faintly reddi sh 
tinge. 
struc. : compact and coherent, but slightly less 
felted than layer 6. 
Composition : Th 24, in sample 23 also Ga ++ 
and anthrax + . 
Chiefly rootfelt, a few rhizomes and stalk-bases, 
a single seed of Nymphaea alba, a considerable 
number of Scirpus lacustris . 
In sample 23 some coarse sand and charcoal dust. No 
pollen corrosion. 

Alder fen peat. 
nig.4, strf.O, elas.O, sics.3, Jim.sup. I. 
color : blackish brown. 
struc. : fragmented and crumbling. 
Composition: Tl4 4, Q) 0,5 ; in sample 24 also 
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Kote: Layer No. : 

24,915-25, 105 m 9 

Ga + ; in sample 25 Ga + and (Ag + As)( + ); 
in sample 24 anthrax ((+ )),increasing to (+ )in 
sample 26. A few pieces of almost decomposed 
wood, some small roots of Alnus, and some 
recent yellow herbaceous roots. 
In sample 24 there was a little fine sand, and in sample 
25 fine sand and some clay (microscopically). Charcoal 
dust was present in all samples, sparsely in sample 24, 
frequently in sample 25, and in enormous quantities in 
sample 26. In sample 24 commencing pollen corrosion 
(0, 18 %), rising in samples 25 and 26 to respectively 

54 % and 57 %. 

Alder fen peat. 
nig.3- 4, strf.0, elas.0, sicc.3-4, lim.sup.4. 
color: dark brown, lighter brown than layer 8. 
struc. : crumbling. 
Composition : Tl44, CD 0,5 ; anthrax + in sam
ples 27 and 29, ( + ) in sample 28, and (( + )) in 
samples 30 and 31 . 
In samples 27 and 29 fragments of charcoal was 
present. Charcoal dust was found in all samples, with 
mass occurrence in samples 27 and 28, frequent oc
currence in sample 29, but was only rather moderately 
present in samples 30 and 31 (2-4 %) - The pollen 
destruction was very severe, up to 68 %, apparently a 
little Jess in the two uppermost samples (44 % and 56 %). 

The laboratory work was carried out from 22/8 to 12/ 11 1960. The pollen 
material was in a good state of preservation with the exception of the samples 
from layers 8 and 9 (the alder fen peat), where, in contrast, the destruction was 
extraordinarily severe. 

The black rectangles on the left side of the sediment column indicate the 
two levels on which artefacts were found. 

2. Localities from. the Central Part of the Aam.ose Lake 

A. The Nil0se-Kompleks; Baad (Boat) I. 

(Table VIII and Vol. I: Fig. 1, No. 2 and Pls. XV-XVI). 

In the spring of 1944 a dug-out canoe was found in Nil0se bog during peat 
cutting, and close by an earthen vessel. The find was excavated for the National 
Museum by Troels-Smith. On the 22nd May 1944 a series of pollen samples 
was taken, and a description of the deposits was made by TROELS-SMITH, with 
the assistance of Lis FRYD. Down to a depth of 1,5 m below the surface (Kote 
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23,105 m) the section was open. The rest of the sample series is from a boring. 
A detailed sediment description will be given here only of the part of the 
section which is of interest in this connection. 

Small type print refers to observations made in the laboratory. 

Kote : 

24,605- 23,515 m 

23,515-22,805 m 

22.805- 22.505 m 

22,505- 21,805 m 

21,805-21,425 m 

21,425-21 ,4247 m 

21,4247-21,29 m 

21,29-21 ,16 m 

Layer No.: 

I 01) 

8 

7 

6 

5 

4 

3 

Peat. Layers of varying composition. 
lim.sup.4. 
Coarse detritus gyttja. Layers of varying com
position. 
Jim.sup. I. 
Detritus gyttja, yellowish grey with very few 
shells. 
lim.sup.2. 
Estimated composition: Thl + , Dh + , Dgl, Ldl3, 
test. (moll.) ( + ). 

Gyttja, greenish brown, without shells, slightly 
increasing content of clay going downwards. 
lim.sup.l. 
Clay particles found microscopically from 22,405 m 
downwards ; from the same level a small content of 
chalk . 
Estimated composition : Thi + , Dgl , Ld03, and from 
22,405 m downwards (Ag + As) ( + )and Le( + ) as well . 

Gyttja, greyish yellow, argillacious. 
Jim .sup. I. 
All samples contained chalk, and from 21 ,615 m down
wards also fine sand. Samples 5, 6, and 9 contained a 
few spores of Chara sp. 
Estimated composition: Thi + , Dgl, Ld03, Le + , 
(Ag + As) + , from 21,615 m downwards also Ga + . 

Layer with many operculi of Bithynia, whitish 
grey. 
lim.sup.2. 
Estimated composition : Thi + , Dgl, Ld03, Le + , Ga + , 
(Ag + As) + , (test. (moll.) + part. test. (moll.)) 1. 

Detritus gyttja, greyish brown to greenish brown, 
with great content of clay and fine sand, faintly 
laminated horizontally. 
lim.sup.2. 
In sample 4 much chalk and many spores of Chara sp. 
Estimated composition : Thi + , Dgl, Ld02, Le( + ), 
(Ag + As)O,5, GaO,5 - in sample 4, though, Lei. 

Gyttja layer, greyish yellow, very sandy and silty. 

1) The layers 10 and 9 have not been analyzed, and are not included in the diagrams. 
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Kote : Layer No.: 

21 ,16-21 ,155 m 2 

21 ,155-? m 

Lim.sup. I. 
Treatment wi th HF essential. The sample also contained 
chalk. 
Es timated composition : Thi + , Dgl , Ldl2, Le( + ), 
Ga + , (Ag + As) J. 

Sand, rather coarse, with pebbles. 
lim.sup.2. 
Estimated composition : (Ga + Gs) 3, Gg (maj. & 
min.)!. 

Clay, varved, with " diurnal" -varves. 
lim.sup.2. 
Estimated composit ion: (Ag + As)4, Ga + . 

The laboratory work was in the main carried out during the years 1957-58, 
only a few preliminary analyses being done in 1954 and 1956. Samples 2 and 4 
were treated with HF. The pollen was extremely well preserved and without 
signs of corrosion. 

B. Aamosen; N.1.OOO; 0.2.840; Bp lb. 

(Table IX and Vol. I : Fig. 1, No. 11 and Pls. XVII- XVIII). 

The field work, which took place from 7 /8 to 15/9, 1950, was done by TROEL:• 
SMITH, with the assistance of KIRSTEN KAssow (MATHIASSEN) and the author. 
Samples and description of the sediments are derived partly from an open 
section, partly from borings. Two sample series were taken through the whole 
sequence of layers. The material from the part of the section between Kote 
23,53 and 22,145 m has been published by TR0ELS-SMITH (1960), and only 
the part which is of interest here will be described in detail. 

Kote : 

24,97-23,58 m 
23,58-23,00 m 

23,00-22,04 m 

22,04-21 ,82 m 

21,82-21,36 m 

Layer No.: 

12 

11 

Peat. Layers of varying composition. 
Coarse detritus gyttja. Layers of varying com
position. 
Detritus gyttja, calcareous. Layers of varying 
composition. 
Gyttja, greyish yellow, faintly greenish. 
nig.1-2, lim.sup.l. 
Composition: Ld1 3, Lcl. 
Gyttja, as in the previous layer, slightly darker 
greyish yellow-olive greenish. 
nig.2, Jim.sup. I . 
Composition: Ld14, Le + , (Ag + As)(+ ). 
The clay found microscopically. 



Kote : 

21,36- 21,32 m 

21,32-21,23 m 

21,23-20,92 m 

20,92-20,70 m 

20, 70-20,63 m 

20,63- 20,575 m 

20,575-20,54 m 

20,54-20,52 m 

20,52-16,705 m 

16,705-? m 

Layer No. : 

10 

9 

8 

7 

6 

5 

4 

3 

2 

Gyttja, slightly argillaceous, blackish grey, 
greenish. 
nig.3 , Jim.sup. I. 
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Composition: Ld04, Le + , (Ag + As) + . 
Gyttja, as in layer 11 , but lighter in colour and 
more clayey. 
nig.2, Jim.sup. I. 
Composition: Ld04, Le + , (Ag + As) + . 
Gyttja, as in layer 10. 
nig.3, lim.sup. I. 
Composition: Ld04, Le + , (Ag + As) + ; from 
21,02 m downwards also Ga(+ ). 
Gyttja, as in layer 9, but more clayey, and with 
some fine sand. 
nig.2, Jim.sup.I. 
Composition: Ld03, Le + , (Ag + As) I, Ga + . 
Gyttja, as in layer 8, but somewhat more clayey 
and sandy. 
nig.3 , lim.sup. I. 
Composition: Ld03, Le + , (Ag + As)l, Ga + . 
Gyttja, as in layer 7. 
nig.2, lim.sup. l. 
Composition : Ld03, Le +, (Ag + As)I, Ga + . 
Gyttja, as in layer 6. 
nig.3, Jim.sup. I. 
Composition: Ld03, Le + , (Ag + As)l , Ga + . 
Sand , slightly mixed with clay, greyish black. 
nig.2, lim.sup.2. 
Uppermost in the layer fragments of Unio- or 
Anodonta shells. 
Composition: (Ga + Gs) 3, (Ag + As) I, part. 
test. (moll.) + . 
Clay, bluish grey, going downwards lighter pearl 
grey, and with varve (Late-glacial clay). 
nig. l, lim.sup.2. 
Composition : (Ag + As) 2, Le 2, Ga + , part. 
test. (moll.) + . 
Clay, sandy, with pebbles; very solid, so boring 
had to be given up (boulder clay?). 

The laboratory work was carried out in the course of 1959, with the ex
ception of sample 16, which was prepared, and of which a single slide (about 
600 AP.) was analyzed in 1952 in another connection. 
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This sample is the only one in the diagram which has been treated with HF, and the 
treatment was carried out according to AssARS0N & GRANLUND (1924). When the sample 
was counted up to 2.000 AP. in 1959, it showed that there were only two pollen grains of 
Populus. This seemed extraordinary when compared with the neighbouring analyses, and 
as this was the only anomaly, it occurred to us that the exine of the Populus pollen might 
not be absolutely resistent to treatment with HF. A new preparation with the before 
mentioned modified HF treatment (p. 6) was therefore made, and exceptionally thin 
slides were prepared. Analyses of these slides showed complete agreement with the former 
analyses of the same sample, but with a Populus occurrence in agreement with the neigh
bouring analyses. The percentage of Populus is therefore calculated on the basis of the 
last analyses (see Table IX, sample 16). That Popu/us did not occur, or was hardly ob
served, in the first prepared slides must in this case be attributed to shrinking or conglom
eration on account of the rough treatment when being boiled with HF. 

The pollen grains were in an excellent state of preservation, and there was 
no corrosion. 
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1 ..................... . 
......... . .... l . . l .................... .. 

1 ....... 1 ....... 1 .. 

1832 1 394 , 5 1433 , 25 1483, 25 2198, 75 

. . .. l 

. ....... . ..... 1 ....... 3 .. . .... 4 .... 9 ...... 13 . ..... 46 .. .. ... 9 .. 

. . . ..................... l . .. .... 2 • . . . l ...... .. .... .... . 4 .. . . ...... .. 

.. . ........... l ...... . .... . ..... l . .. ... . ... . ... l ........... . 

2164 , 5 2026 ' 5 2188 3572 , 25 2495 , 5 2031, 5 1821, 5 1727 , 25 1 515 , 5 16 49 , 5 1667 

I 

·············· ...... . ....... . ! .... ... .. . 

Polypodinceae 970 
Polypodiaceae app ............. .. ................ 35 ..... 3o ...... 29 ... .. 51 ...... 33 ..... 32 ...... 29 . .... • 24 ..... 1 3 . ...... 9 ...... 1 2 ..... 18 ..... . 18 ...... 19 ...... 23 ..... 32 .... 370 .... (522 ) .. .. 115 .. 
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rt , j, p . 
:1 . 1 . 1 . 

ad intl r.itP r ;;i:J. nnbi lc d e t1t 1·uc t.ur:. 
nd J1·d~ tP rmi nAbilc plica tun1 
nd it' t!Pt. E' rrr.i nnbi le l a.t it.ana . 
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TABLE V. 

Ve rup - Komplekse t . V 5 , 
S ingle fi nds . 

NM VIII J.Nr . A 4 219 . 

The figure s i ndicate number s of po l le n g ra i n s 
o r spores . 

The sam ple nu~ber i n t he di agru~ 

The store number o f the samp l e 

SPERMATOPHYTA 

Araliaceae 

P 3o I 

H lo46 

Betula::::ra Eel 1.x L ....... . . ... , ... . ..... • .. • . . • , t. • • 5 

Alnus cfr. g lutinosa (L .) Gaertn •. . • ... •• . •.•. 73 
Betula sp p .•••.•....••. ..... . ..•.••.• •••...•. 195 

Cannabaceae 
Humulus Lupulus L. ... 6 

Caprifoliaceae 
Viburnum Opulus L. 

Chenopodiaceae 
Chenopodi aceae s p ...• • .•......••.• ••••• . •••• 

Com£~~{~~lorae 
Liguliflorae sp. . ... .... .. ...•.....•. ...... . 

Tubuliflorae 
Tubulif l orae sp .. .. .... • .... , .. . . ... . .•... , . 
Artemisia sp • •.. .. ..•. . • .. . .•.•....•..•..••. ( .•• 2 

Corrlaceae 
Corylus Avellana L •••.•..•. •.•... .•• . •.• . •.. (. 755 

Cuoressaceae 
Juniperus communis L • •• •• • ... • • . . • •.••• • • •• • 

Cyperac eae 
Cyperaceae spp ...............•... . • . .. .. . . , , 
Cladium Mariscus (L . ) R.Br •• • ••••.•.••• ... .. 

Ericaceae 

392 
106 

Calluna vulgaris (L . ) Hull • . ..... .... •••. .• . 1 ... 4 

Fagac eae 
Quercus spp. . ........ .. ... .. ....... .... . ... . 32 

Gramineae 
Gramineae spp . ....• . ... .• .. • . .•. . .•••..... . • 45 

Iridaceae 
--~s Pseudacorus L. . .. .. ...•. .. .... . .... .. .. 

Lo ranthaceae 
Viscum album L. 

Nvmphaceae 
Nymphaea cfr. alba L .•. •• . •.• . ••• • •.•• .••. \ .• 16 

Ol eaceae 
--rraxinus exc elsior L ••• •. •.•• .•• ••••••••• ••. i ... 4 

Pinaceae 

P 25 

H lo 4 7 

... 1 

1 29 
180 

... 6 

. .. 1 

. 492 

... 1 

• 283 
•• 84 

••• 4 

59 

74 

1 

1 

P 29 P 33 II 

H lo48 H 3lol 

: ·.isa·:: ::1: · s3~ 
8 •••• 1 ••• 7 

1 ... -I• •• ••• ••• 

1 
1 

1155 ...• 

•• • 1 • ••• 

24 ••. • 
1 . .•• 

3 ••• • 

8 

43 

1172 

• . • 2 

• • 64 
. • • 2 

• . • 2 

lo 

47 

P 3 3 III I P 3 3 I 

H 3lo2 

9 
455 

. •• 8 

.•• 2 . • . 

. . . 1 

llol 

H 3lo3 

•• • 3 
• 538 

. . • 9 

... 1 .. .. 

. . • 1 

1125 

.. • .. . ... .. . 1 

59 . • 3o 
19 4 

3 1 

8 7 

19 . . 33 

• • •••• • •••I .•• 6 • • • ) .. • 1 • • • 

, , , 1 , , • •I ,,,,, ,,•, 

---P-icea Abies (1.) Karst . ·· ······· ······ ··· ···1 · · ······· f ·· · 1 •··1···· ·· ···j·· ···· ···j···· ·· ·· ·j ·· · o,5 •. 
Pinus silvestris L •. . .•• ... . .. . . .•.•. •. . . • • . I· 656 . • • t · 540, 5 •• 519 • . • • • 616 • • . . 554 •..• 55 0 .... 

Po l ygonaceae 
Rumex Acetosa L. vel Acetosella L. vel 
thyrsiflorus Fingerh ....... . ....... . .... , . . . 
Rumex Hydrolapathum Huds . ............. . ... . . 

Potamogetonaceae 
Potamo ge ton spp. . ..••.•..•..• .. •• ••... . •.••. I .. , 1 •. . 

Primulaceae 
Lysimachia cfr. 

RanuncuLaceae 

thyrsifl ora L •.. .... . . , , . • • • 

Ranunculus cfr. repens L. 
Thalictrum cfr. flavum L. 

Rosaceae 

. . . 3 ... l ... 2 .• . l . .. 2 .• . I . .. 5 .•. • 

---F-ilipendula cfr. Ulmar ia (1 . ) Maxim ....... . . 
Po tentilla sp .. . ..... ......... . . .... ... , .. . . 
cfr. Prunus Padus L •••.. •••• • •••• • • •• . ...... 
Serbus cfr . aucuparia L • • ••• .••.• •• • •• .• • ... 

3 . . . J . •• 3 .. . 

••• 2 •• • (:::·i·:::1: ::· 6·: ::i::: ! 

1 

7 
1 

1 ... . 

Rubiaceae 
Galium sp ... ... . . . .. ....... .. .. . . . . .. .. ... , . 

Salicaceae 
- · - Populus tremula 1 ... .. . . . . . ..•. .... . . . . .. .. . ••• 5 

Sal ix spp. . . .. .......... • . . , , .. .. 12 

Tiliaceae 
Tilia co r data Mill. .......... • ... .. . . ... .. . . I .. 18 

TyphacT;~ha l atifolia L • •..•. •..• • . • . . .. • • •. . ..• .• t ... 3 

Ulmaceu~mus spp . ......... .. .. • .. ... ..... .... . ... .... 5o 

Umbelliferae 
Umbelliferae spp . ..... .... ... .. . . . ..• . ...... 

Urt icaceae 
Urtica dioeca L ••.. •.•. •.•....•.•.•.•.• ••••• 

a. i.d.1\ubestemmelige p.Gr.a. Destruktion) • • • • • • • • t • • 19 
a.i.p . (ubestemmelige p.Gr.a. Foldning ) .... •. •.. • . • . • 2 
a . i.L (ubestemmelig e p.Gr.a. s kjult Beliggenhed) ... . 4 

I: Spermat ophyta 

PTERIDOPHYTA 

Eguisetac eae 
Equisetum sp . 

2414 

. . 12 

.. . 7 

•• 2o 

• . • 4 

. . 67 

9 4 
15 

. ...... . . 

•• . 0 ' 75 

. • lo ••• 

• 112 
•• 18 

1 

o,7 5 

.• 15 . •• 

. . • 2 

• • 24 
9 

3 

o,75 

. • 2o 

. .. 1 

74 
17 

1,75 

9 

• • 17 • •. ! ..... .... j ...... ... j ... 1 •• · 1 · ..... ... . 
3 •••. •• 2 •• •.•• 1 ••.••• 2 . •••.• 1 .•.• 

. . • 1 •. •. • • 1 •••.•• 2 • • •••• 1 . •••. •.. •..•• 

2006 , 5 2391,75 2634 , 75 2308 , 75 2425,25 

. . • 2 .. . 1 

Polypodiaceae 
Polypodiaceae spp ......•. .. . . ... . .. . . • .. •••• t·(m)···t·(m)·· · 
Pte r idium aquilinum ( L. ) Kuhn • . • . • . • . . • . • . . . . .. 7 • . . • •• 9 
c fr. Thelypteris Dr yopteris (L . ) Slosson ••..•.. 2 ••. . . . .•..•. 

. . lo 

. . . 1 

.• 31 . 108 .• 25 

••• 3 ••• 5 .. . 1 

r Pt eri dophy ta 768 271 13 35 113 26 

BRYOPHYTA 

Srhagnacea e 
Sphagnum sp .....•.....•...... . .... • .• .• . .• . . 1 ••••.•.•. 1 • . ••.•.•• 1 . • . 1 •.• 1 ... . . . ... 1 ... .... • . 1 ... 2 

r Bryo phyta 

THALLOPHYTA 

Botryococcaceae 
Botryococcus Braunii Kiltzin~ · · ( ~1 ) · · · t · · ( ~L ···I·· ( ~i) · · · 1 · · ( :~) · · · 1 · · ( ~~) · · · ! · · < ~; ) · · · · 

Characeae 
Chara spp . ( Oosporer ) . .. .. . . . . . .• • •.• ••..••. 

Hydro dictyaceae 
Ped iastrum s p p . . . . ... .•.. ... • .... • .... ..•. . · l · 25 0 ..• 

( 143) 
Tillet iaceae 

Ti lletia s pha gni . ... . • ..... . • . .. ... .. .. ..... 

r Thallophyta 

Trrekul s t0v 

1 ) a .. d . nd 
·a .. fl , ad 
a . • 1 . ::: ud 

ndeterrn nab l e destructurn 
ndcterm nnb l e olic~turn 
ndetcrM nab l e ia t itons . 

286 

.. cc 

. • . 3 

1350 . .. I.. lo 
(6 8 0 ) 

1411 96 

. . cc 

32 

14 

... 1 

1 29 

• • 14 

.. . 5 ••. I . • • 4 

•• 22 ••. l . . 15 

78 66 

34 12 



TAJJLE VI, 

Nil0se-Kompleknet. 
Large runt pj ck. 
The ri1~ures lndice.tc n11mbr.r □ of' pollen grra.inei 
or BpllT\l!J, 

Th,:r oa.mph numb,ir ·In the ,Ji n.r:r11m 

'Phe uLcirr, nurnh8r o[" 1.r1c urcr.1pl.e 

GPER!f.ATOPP.YTA 

Are.liaceae 
f-ledera llell.x L, • , , , .... , , , ..• , , , , , , , , , , , •, •, 

Bet,ulaceae 
AJ.nue err. glutino □ r.i (L,) Gnertn .. , , •... 
Bet11la npp •• , , ••.•• , , ••• , , , , •••••••••••. 

Cannnbtcoeae 
Humulue Lupul1is L, 

C110r.1 foli[ICeaQ 
\flburnum Opu.lua L 

Caryo ph ,,1 lOCtlf1() 
Cerastl~m cfr, hclooteold\lS 11r,; Hyl. 

Chenopo~incenio 
Ohenor,odiaceae ~PP• . , .... , , . , , , ... , , • 

Compo2i h\e 
1,-tp;ulifl.or11e 

Liguliflonie spp. 
Tubuliflorr:ie 

Tubuliflorae e,ip ..... , ....... .. 
Arteruleia npp ....• , , , ....... , ...... , , , , .... . 

Corylaoeae 
Corylun /lvello.nn L .• , , ... , , , , , ...... , . 

Cruciferae 
ci"r, Cn:i:-dhlmine pr1,1,tf!nsle L, ......... , 

Ct.1preesacec1e 
Junlpertrn communie 1, ... 

cypernce,1e 
Cyperocf!ae EPP· , , • •,, • • 
cfr. Carex hl rta L, ...•......... , ........ , , , 
Cladium Mariscue (L,) R,Br ... " ........... .. 

EJmpetraceae 
llimpetru:n nigrum L, •...... , , ......•. 

E:ricaceae 
dallunn vulii;nrh (L,) Hull , , ..... . 

Fmgacea.e 
Querc,ni epp, ............. .. 

Gi:-etmineae 

NM VIII J,Nr. A 4:116. 

HP 3271 HP 3274 

. . . . . . . . . 
, 660 . 546 

l ... 

. . . l 

780 lo93 

. . . 1 

.. 21 .. 27 

... 1 ... 

Grrlmineasi epp, ..... .... .. ................. 41 

Labiatr:i.e 
cfr, Lycoru:i e1iropaeus L ••.. , , , , .. , . , , , , , , , . 
Sto.chya sp, , ... , , , , , , ... , , , • • •,.,,, • • · · · • • •, 

Lora'nths.coas 
Visaum 13lbu;n 1, ............... ,. ......... , .. 

Lythro.cei:w 
Lythrum 3alicaria L, •••.••••. 

Nymphaeacene 
Nuphar cfr, luteum (L.} Sm, 
Nymphaen cfr, alhrl L. .. , ........ , .. , .. 

Oleacer:te 
F'NLX-lnue P.xcslsior L. 

Pinaaeae 
---,-iceo Abiee (L,) Kar•st, ......... , ..... , .... . 

HP 3276 

••• 3 
, Jol 

••• 3 

... 1 

.. 37 
1 
1 

• • ' l 

Pinus ailV\lstris L .......................... , 791,? , 635 "' , 6';)1,'), 

Pla.nta.gino.csr,e 
l'lnnta,go meritima L. 

Polygonaeeae 
H.umex Aceto~n L. vel Acetosollll L. 
vol. thyr □ lfl.orun F:lngcrh •• , ... , • , ... . . .. l ... 
Humex Hydrolapathum /fads •... , .. , . , ......... , 

B 9 lo 11 12 lJ 15 16 17 

HP 3277 HP 3278 HP 3279 HP 3280 HP 3281 HP 3282 11P 3283 HP 3284 HP 3286 HP 3287 HP 3289 HP 3290 HP 3291 HP 3292 

... 5 

. 434 

••• 6 

1147 

.. 41 

550 

... .l 

•• 4,5 
. 298 

. 988 , , . 

••• 2 

, . 47 
• 338 

••• 3 

... 1 ... 

1 
4 

879 

.•. l 

• 167 

..• 1 

.. 62 

. 284 

2 

••• 2 

, 991 

' . . 1 

. 153 

.. 72 

. 2'10 

••• J. 

" 332 

8 ....... 6 

. .. 1 ... 

l 
2 ....... 2 

• 91.o 1125 

. . . 1 .... 2 

,307,,,,,286 

... l 

11.l 
234 

.. , ... 

......... . ................. ,. .... .. 
• .. 1 ...... 5 ...... 8 ...... 6 ... 9 ... ,..13 ... 

••• 4 • •• 5 ••• 4 

21 

l8 47 

• • • l ... 1 

... L ... 

••• 6 

39 

54 

46 .. ., .. 67 

92 ··· 1•• '_\l 

.. '" ... 

... , ... 

......... 
' 

55Y,5 640,~ • 

.. ........... 1 
2 

1 
1 

... J. 

, , 80 
, 232 

• • • 3 

I. .. 

L ••• 

••• 2 

.. 93 

. 284 

, '/□ D , • , • :3o3 

)31 • C.'1') 

............. 1 

120 
211 

• '. 3 

, 650 

160 
197 

• • ' l 

513 

. )62 

... 1 

............ 4 

161 
2o l 

•• I 

215 
26,'l 

' ...... 2 

... , ......... .. 

••••• 2.'J,1 ••• , , 33',i 

12 .....• 8 .•• , , 11 ••• G ....... 5 ....... ') 

••• 3 

57 

. 112 75 

. .. l 

1 

5 ';17 

.. • l " 

64 , ..... '31. 

99 , lo.I. 

541,? , , , 510 

.. D 

, l.oG 

••• 1 

-1] 

lrJ 

.. 1 

1011 

.. 1 . "' 

~oG,5 .. , 527,~ ... 515 , , .. 

2 ..................................... 1 
1 l 

Potamogetonac es.e 
Potamogeton spp, .......... " .. , ...... " .. • .... • :', • • • 8 . , , .. 11 . , .. , , tl . .. 7 ,, .... l 3 ....... l ....... • • • 2 .. .!.2 ... 16 ....... 4 Lo 

Primulaaeae 
LysimachiFL cfr, vulguris L, , .. , , , , •.. , , , , .•. 

Ranunculs.crHle 
Ranuncu.l1.11J afr. r0peng L, , , ..... , , . , ... , , , , • 
Thal.'Lctrur.i c rr. fluvum L •.. , , ....•.. , ••..... 

Roeaceae 
----yf1ipend1;l11 efr. Ulmariri. (L,) Maxim, , ...... . 

Potentilln err·, poluetrio (T.,.) Scof'• .. , , , .. . 
Rullue sp, •••••• , • , ••. , ...•.••. , •............ 
Sorbue cfr. aucuparia L. , ......... , ........ , 

Rubiaceae 
Gali um op, ... , , , , , .. , . , , , .. , , , , ..... , • • · · · • • 

Salicaeeao 
Populua tremuln L, .... , , . . , . , .•.... , , ..... 
Salix epp •• , ..••............• ,, .......••... 

Scrophule.riace,se 
Melampyrum pratenee L ............ , ... .. 

§oltma.oBae 
Soli;i.mu~ D,ilcamr1r1~ L. 

§parc;aniacet,J.o 
c ['r, Sri11rgnnium sp .. , . , , , .... , , , ... 

'l'ilir1cem3 
Tllln orr. corrl11tr1 Mlll, ..... , . , ... 

Typhsceae 
Typhu btifolirJ L, 

Ulmaceae 
-rfTmue s~p, •• , •...• , , ...... , , 

Umbolliferae 
Umbellifer:,e 1,pp ... 

Urti.cacene 
Ortica i!ji:rnca L, 

Violncene 
, iD]'a i'!r. , , .. , . , , , , , ... , , , , • • •. , , • • • • • 

a. i. d.' Jlubri:1 terr:11ic, Ll.1,:e p. r;r, u. 
a,i.p, ubeatem1julige p,Gr.u. 
a..i.1-' (ubeoi,em:neli~~a p,Gr,:,i.. 

l: Sperm1:1.tophyt11 

ljr~11t.rir1<;~lon) • , , , , , , . 
FoldninG) .•. , , , , , , , , 
ek,jul t Tleli,11,;enhed) . 

lo 

" lo 

IJ' 5 • 

2391 

... 1 

87 
1.3 

••• 6 

78 
15 

• • L/J 

l 

• .. 1 ...... l ... 

:C4Bo 2U52,75 

:t>nRIDOPHYl'A 

Lycopodicioe,~e 
W,ycono~iu1r, r.ipp, ......................... " ...... , ...... , .... .. 

Q phi oglo □ •~·10 01:lO 
Botrychi·J::1 cfr, Lunari,1 (L,) :iw ••. 

f□ lyooditl.C'e8e 
Polypodi.ace:~G llPP• , , • , , , , , , , , •• , , , , • 2'J .. 36 . . . • . 36 .. , 
Polyp□cllum vulgure 1, •.. , , , ....... , , ...... , • 
Pteridium m1ulli1,1.11n (1.) Kuhn •. , , , •.•....... 
cfr, Th,d;!fl~'-'!'i.n Dryopteris (L.) Slos □ on .. , , ... l 

r Pteridophyta 3o 36 

:BRYOPHYTA 

Sphap;nsoeae 
ci~h!.!f:ff.1:11 :;pp. , . , , . , , , , , , · • • · · · · · · • · · · · · · · • · • • ·'''' '' • ''. 

): J:ryophytr:i 

THAL1,1p:!"t'1'/.. 

!lo tryc CCC C ctC ~!.!e 
?-otryocoec1.ia Tlr1tunii Ki.itzin;,; •.....• , , ••.•... 1,:,4 ..• , 234 .... 104 

.. '. 3 

42 
lB 

... 2 ... 

.. 51 
••• tl 

... 1 ... 

.. 46 

... e 

1? 

.. • 2 ....... J. 

....... 3 

39 
lo 

•• .lo, •••• 16 ••••• 15 

55 
lL 

l ... 

24 
14 

.. , l 

.. 11 ... 

... .l 

.. •. L "' 

" ••• 7 

• •• 3 

16 

• ... L 

,, 
ll 

23 
n 

'27 
lB 

13 
lo 

... 1 

..... J. .. 

..• J. 

, , l.':l , , , , , , ;:5 , , , , . 40 ...... ~'";, ..... , -,,,; .. u 

0' 75 ... 4 ... 6,'-' ... J.,7'J .. '-','1 ..... 1,5 .... 2,5 , ... 1,7:J ... 4 1,25 ••.. 2 ••.•••• 3,25 .... ~.7~ .•• , 6,5 •• 

7 .. , .. 32 • , 28 , • . • • 74 46 

1 •.. 

17 

Hl 

••• 2 

2 ••. 
l .. 

• 44'l . . . 1241 

• .. ·r ••..... , 
... 1 

455 1250 

• J.~';' ...... 81:l .... 1,:,5 ... 
( 77) 

• .. .l 6 ....... ~' 

,'76o 

• • • • • • • • ' l • • • 

• 520 , , , 121 , , , . , '/60 , , , 

... '/ ....... C, ... 
••• L ..... .l. 

528 929 

.'J,, • , , , • l l '/ , , • , • , 69 

.. 64 ., bO ,. , ., ~'i ...... 69 .. , ... 69 ...... 6'1 .. , .... 79 

... (, 

11 ..••.• l.,1 •. ]." 
I. ... .. .L 
I ••• 7 ............. . 

.~l-1',, 1': ,' I. ;ii,, 25 

L ''' ••• 7 

~'42,1 ... 116?, 111.o ..... G7o 'iSl 

• • 1.1 .... l~ lo •• , Ca ••.• 

"'"" L 

1173 1115 ti'P 

71:l ••.•• 112 ••• , . lC'5 ••..• H'.) •. , •• , ·T/ 
(':1;,) 

J~t., ,, •• 14S ...•• 97 

Hydrodi c ty ac ene 
?ed:!.ttstrur,1 npp. ...... ,, ...... iA ..... lG .... l,:,i3 .. , .. "''-' ..... 26c . .. 546 .. , .. 517 .. , .. 764 , .... 74', .. , 1614 .... 184~ . 1790 .... 2Jo3 .... .. .. "5282 ... _\1'5] ... 46-:!7 .... 

Tillst~1c1oe,l!! 
TllL~tiu aphngni ..... 

i:: Thal1oph;1tr; 

TriakuleUv 

Amphi tremr1 

Aeaul i.nfl. 

"Adam" .... 

"□ igi;.r" . , , , . 

"Pere1ply" .... 

"Stikkelh1.,11r" , , ... 

'10rsted, 
@ 
G 

1) t1, l , cl. 
n, I ,J', 
ti,l,1, 

,i..3," 

:.,d indeter11,innlilla da □ tructun. 
atl Lr.dcterminnbile pl1cfltu111 
ml lndotr.rminoliile lr:itltano. 

11-'-l 142 

(4o5) (:-\57) (591) (Oo) (~15';,) (940) (gn) (1490) (1'14r.i) (2olo) 

651 881 1F.i'l2 19'!5 ',\2'71.i 47')4 

' .... 1 ... " '• X '"' C "" C 

• • I • • • • • • • • ... l ... l ... 



'PADU VU . 
Klldcgourrl-Kompl ckoot ; Ulkco tru p L,vnr, 0ot . (Ul . 0 . ) m:. VII I J . N,· . A 4058 • 
!3 . 13 , oo ; V. 6 , 25 
1L'hf! f ieurco i nd i c a t e numbora or pollen r;ruin s 
or a poroo . 

Th e □umple number i n t ho ding rnrn 1 6 8 9 lo 

1't1 c otore numbe r or ,;h e oru11ple I[ 113•~5 H 11346 H 11347 H 11348 H 11349 H 11350 It 10763 H 10 765 H 10767 !I 10 769 

SPERMATOPilYTA 

Aceracooe 
Acer sp .......... , . , . • • • • · · • · • · · · · • • · • · · · · • · • 
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181 .. . . . 24 1 . .. . 403 ... 
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.. . 5 
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.. . 8 

.. 38 
• •• X 
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149 
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The !igurce i ndico.to nu mboro of pollen gruina 
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The samplo number i n Iha d ingrum 
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srrmMATOPHY'rA 

i\oeracoae 
Acor of1·~ plat onoid ou L . .... . ........... , ... 

Aguifoliacaue 
Ilex Aquifoliwn L . ... , •.. , , • • • . ........... • • 

Aro.liaceue 
Hedern Helix L . .... .... .... ... . ... , .......• , 

l 

II 224 2 

Betulac cue 
Alnuo cfr . g lutlnaoa ( L. ) Guertn ..•....... • ...•. 1 
Botulu a pp .................... . ........... • • . 1536 

Ctlnnobocaae 
li umuiuo Lupulus L • . ............. . . , . .... . , . • 

Co.prifolio.ceoc 
Viburnum Opulu s L . ........ , .. . . .. .. .... . ... , 

Che11opodioccao 
Chcno podiaceo.0 opp . . . . . ............. ... .... . 

Ciatuceae 
l-!o l i an·thcmum cfr , nummulurium (L. } Mill, ; Dun . .. 2 . . 

Com£i~tf£f1orae 
Liguli1'lo rCLe upp . . .. . ..... . .......... .. . . .. . 

3 

11 2241 fl 2420 1I 241 9 

. ... 2 
. 18 47 .. . 1547 • . . 1261 

.... 7 

. ... 1 .. 

lJ 2418 

•••• 6 
. lo5o 

•.. 35 

3 

l 

H 2417 

... 21 
• lo83 

.• . 27 

.... 3 

7 

H 2 416 

. , . 28 

. . 925 

... 1 4 

Tubuli1"lo1·ae 
Tu buliflorac opp .... .. , . • •., .. • • • • •., • • • • • • • ............. 2 .. . . . . 3 .... .. 1 ...... 1 ...... 1 .. 
Artom1□1o opp . . ... : •.•....• , .•.• , • • .•. • • • • • • 
Ciraium ep, .••.•.•.•..•.... . . .. ...•.... .... . 
Cirvium cfr . polu□ tre (L,} Scop .• , , . .• . . . ... 

.•.. 9 .... .. 3 ...... 4 .. .... 1 ...... 4 .... .. ,, . .... .. 8 .• 

.... l .. 

Co rnaceo.e 
Cornuc oong uinea L . . .... . .. . . . .. .......... , , 

8 

IJ 2 415 

.... 7 

1 75 
9o7 

.. . lo 

.. .. 1 .. 

1 

.... l 

H 2 414 

.•. 12 

3 70 
608 

.. . 11 

lo 11 

!I 2412 II 2,) lo 

.... 6 ...... 15 

•1 36 
560 

664 
6•1A 

6 

12 

II 2~o0 

.... (I 

598 
fi 27 

1 

.... 2 . . . . . ........... l . . . .. . 2 .. 

.... 3 ...... 3 .. . .. .. 3 . ... . . 1 .. 

. . . . 1 .. 

13 

JI 2406 

. , . l o 

624 
428 

2Ao5 

.... 4 

7o7 
4 31 

15 

H 24o•I 

•.• lo 

693 
370 

16 

II 24o3 

•.•• 7 

671 
417 

.... 4 

17 

H 24o2 

... . (J 

718 
;GG 

l[) 

H 24ol 

.... 2 

.... 1 

19 

H 2400 

.... 7 

. la46 
· . 368 

2 o 21 

Ii 2399 II 2398 

..... .... . .... 7 

740 
550 

665 
439 

.. .. 2 ..... . . l 

22 

H 2397 

• , . 18 

799 
274 

23 

II 2396 

.. . l o 

74 9 
198 

24 

H 2395 

.... G 

9o7 
239 

.... 1 ... ... . 1 

25 

H 2394 

1 

. 1152 

. . 189 

26 

H 239} 

.... 9 

. 1009 
, . 186 

27 

II 2 ~92 

.. .. a 

... . 1 

l .. .. 1 .... . . ...... .... 1 ...... 1 ....... 2 .. .. . . 3 .. .. . . 1 .. 

l .. .... 1 . . . .. . 1 .. 

.. .. 1 .. . . .. 2 .. . . . .. . . ...... . 1 . . . . . . ; . . . . .. . l . . .. 1 . ..... 1 ...... 2 .. 
.... 2 ...... 4 . ... .. 1 .... . . 2 ... . .. 2 .. . . .. 5 .... . . 4 ...... . 1 .... .. 4 .. .... 1 .. .. ... 2 . ... 1 . .... . 3 .. .. . . 5 .. 

28 

2391 

. .. . g 

. 13H 

.. 1r1 
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Coryluc~~;lua Av ellnm1 L , .. . ...... ... ................. 3 ..... 19 .. ... 66 ... 1759 , .. 4156 .. • 4 240 . 3664 . . . 3}21 . 2850 .•. 2281 . .. . ?611 ... 2174 ... lro8 . . . 1525 . . . 1842 ... 1417 .. . 1447 .. . 1432 ... 1108 .. .. 936 . ... . 700 .. .. 911 .. .. 1eo ..... C19 .... 963 . . .. 988 .... 1)81 ... :, 72 ... 

Cro.aeuloceao 
!::iodum Dp • • ••••..•••• , •...•. •...• •..•.• • .. . •. 

Cruaif c r ue 
Cruaiferno ep . ................ .. . , , ... , .. , .. 

CuprcoauCQOC 
Juniperuo communio L . ..... .. ....... . .. , . , .. , , , . . 4 

Cype rncea.e 
Cyporocooe epp . . .... . . ... ........ , , .. . . . , , . , . , . 60 
Clodlum hlariocus ( L . ) R. Br .•. ...• . . ..•.•.... 

El ocngno.ceoe 
Flippopho.O Rhamnoideo L . ...... . .. , , ... , . ......... 3 

Ericaceue 
Culluno vul5orio (L.) Hull ...........•..... .. .. lo 

.... l . ... l 

... }o •.. 2o . . . . • 25 
.... 2 

..• 32 

.... 2 

.... 1 

.•• 59 

.... 9 
•.. 63 
.. .. 5 

... 59 

. ... s 53 
11 

.... 1 .. 

0 ·· ······· · · · · · · ·· ·· ... .. ... . 
•.. 74 . .•.. loG 
.... 6 ... . . . . 9 

. . lol 

. • · . • 6 
. . . 6 3 .. . . .. 5~ 
.... 6 ...... 1 

. • . . 1 • . • .•. 4 •. . .... 5 • • . • . • 9 . . . .•. 9 . . . .. 14 . . . .. 13 . . . .. 22 . •... 14 •. , . . . 11 , . . .. lo . . . ... 6 .. , ... l ' 

. , . tio 

.... 2 
. . . 55 
.. . . 3 

.•. 63 .. . . . 73 
.. . . 2 

... 81 ... 8 7 . . , .. lo2 . . . .. 76 

. . .. 1 . . .. 2 ...... . ... .. .... 1 

.... 4 . . .. .. 9 . . .. . lo , . .. , 13 . . .. . 15 . . . ... 5 .. • . ... 9 .. 

.•. 68 . . •.. . Bo ... 93 ... 88 

.... l . ... . .. 2 . ... B .... 6 

. . .. 7 . .. .... 0 .... 6 .. 

.i'og1:lcc~,:c;un uilvntico. L . .... , ......... , , • ... .. , • • • , . , • • • • • • 
Quercuu 9pp . . ... .. ....... . ... . .... . .. . ... , , , .. , . 3 • • 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ~ . . . . . .... .. .. . . .. ' . . 

. . • . 8 .. .... 12 . .. . . 20 . • . . . 25 .•. .. 39 ..... 77 .... 126 .... 192 ..•.• 200 .... 21 8 . . .. 282 . . . .. 26} • . 313 , . . . 296 • . . , 252 . . . • 232 . . • . 264 
............ .. .... . 1 
•. 2 45 .. . .. 263 . .. . 474 

...... ... ... .. 1 

.. 1136 ... . . 4 08 
l 

•• ~66 . , , . 357 

Geraniuceae 
Geroniu-rn cfr . palus tre L . .. .. ..... , . , . . . . . . . .... l 

Gramineae 
Grami neno opp . . . ...................... . . . .. . .. 1 86 .•.. 125 ...•. 55 • , •.. 74 . .•.. 72 ... .. 87 .. . .. 56 ..... 81 .... loo ...•. 7 9 ..... 122 .. .. 110 . •. .. 91 .. • . ,. 94 . . . .. 89 . . .. 11'1 ... . llo . .. • 135 .•. . 143 . . 140 .. ... 158 .. .. 179 .... 106 ..•. . 1 28 .. .. 125 .. 
Glycoria cfr . fluitan□ (L . ) R . Dr ........... . .. ...... ........... ......... ... . ... ..... . ... .. . ......... . ....... ... ........ .. .. 1 .. .. .. 1 .. 
Glycor iu ofr . maxima (Hartm. } Holmberg . .. .•. 
c 1' r , Pha l urio nrundinacc a L, ...... . ....... . , 

Haloro.goceoe 
Myriophyll um verticillatum L, ..... , .. ... ... , .. .. l .. .... 1 .... . .. 3 . ..... } . . 

Lab.1atac 
~ r . Lycopuo curopaeuo L . . .. . .. , , ..... , , , .. • 

Mentho. cfr. uquntica L, .... , ... . •. . . , .. , . • • • .. • • • • • •. • • • • • • • • • 
St achyo cfr . palue tria L , .•....•. • •. •.. •.•.. 

Li11ncoue 
Alli u m uroinum L . • ..............• . .. • ...•.•. 

Lor11ntlrnoeue 
Vi scum o.l bum L . . ............. . ... . .. ....... . 

l•lymphooaceae 
Nuphor cfr . l utoum (L, ) Sm. . ... • ...... . ..... 
.Nymphaoo cfr . alba L . .. ................... .. 

Oleo.ceo.c 
-----p'r'axinua oxcel aior L. 

Pinncene 
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l . . .. 2 •••..• 1 ...... 2 ...... 5 .. 

. . . . 1 .. 

.... l .. .. 2 

.. • lo ... 21 . ·. 29 

. . .. 1 .... 1 
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. . . 40 
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. · · 57 

.... 2 

~cea Ahieo (L . ) Karst ... . ...... . ............... 1, 5 .... • • .. ... • • • • •.. • .. • .. • • • o , 5 
Pinua ail voot r ia L ...... • ..•...•.. ....... . .. . • 464 .. .. 392 ... , 575 •... 928 •• • lo45 •... 769 . • • • Bo} .. • • 719 .. • • 592 .. • 557 . .. .. 739 , 5 

Plnntagino.coac 
lll an t.ago lunccolata L . .. . ............ .. ... .. 
Plantogo mur i tlmu L ••• •.•..•.••• • , • • •• .• •••. .... 1 . . 

Polygonocena 
Rumex Acetooo L. vcl Acetoaella L. vol 
thyrai1'l orue Finr;crh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . l . . . . . . l .. 
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Honur:ir:u] n.ceuc 
J\ntJmono cfr . Pulsu t1llu L. . ...... , • . . . .. , .. . 
Cal thu po.luo t1·is L . .............. . ...... , .. . 
nonu.ncl.llus a p . ................. , ... .. ... , .. . 
Rununculuo cfr . Ling ua. L. . ..•.. . .. .. .. • ..... 
HD-nunculuo c f1•. repcno L, .... ........ . •..... 
Thnlio·tr urn err . flttv 1.un L . ......... • ... . ..... 

nonu~'?ao 
·--roauccno op . .. . . .......... . ... , . , , .. . . , . , • •. 

Orr:i.tooguu op . •. .. ............. . ....•..•..... 
Filipondula cfr . Ulmariu ( L.) Maxim . . ...... . 
Geum ~µ .... ... ...... .. .....•. . .• , •• ..• , , . • •. 
cfr . l'runu rJ Padua L . ... .. ... . .. .. ........ .. . 
cf r . Rubu0 frulicoou EJ L . ....... ... .... , ... . . 
cf·r . 11ubuo i d nous L . .. .......... . ......... .. 
Sorbuo cf r·. nucuporia L . ................... . 

Hill>Lr1ccnc 
---U-'all um opp . 

Sa.lico.ccnc 
!-'opulut tremulu :;,. . .. . . . . ........ • . .. , .. • • , . 
Sulix opp . . . , . , .. .. , ... • . , .... , .. , .... , . • • • . 
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T,Y P~HIC8J!.£ 
Typba lotlfollo 1 , ..... . ..... , , .. •.... .. .... 1 o , 25 1 , 5 ..... 1 ,7 5 .... 2 , 5 2 , 25 1 , 75 .... o , 75 .... 1,5 .... o , 5 ..... 4, 2 5 .... 1,75 ... . 1 , 5 . , .. 4,25 . ... 3 , 2 5 .. .. 5 , 5 .... 4,5 .... 3 , 5 .... 7,75 .... 4,25 .... 5 , 25 .... 5 

Ul murJeo.e 
---u-lmuo spp . ... ... .... , • • • . ... • • • • • • • • • • • • • · · • 

llmbe lliforoc 
UmfJel.l:t f erae S {Jfl , .•.. . • ..• . , .. . .• •. , •.• . • • •. 

UrtiCA.Ct'llO 
Urticu Oioccu L . . . . .. .... ..... .... . .. . .... . . 

Valcd nnor.:cHtc 
- -vii"Ierionn c:fr . tJumbucifolia Mikou .fil . . .... . 

u . 1. d .ll! u be otemmelige p . Gr . a . Doatrulction} . .. ... , • 1 
n . 1.p. ubeo tommelige p . Gr , a . Foldning) ... •.•.•. . •.. .• 1 . . 
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... . 3 .. . .... 6 

1 .... 1 .. . .... 1 ..... . . .. .. 
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. , 2 25 

.... 2 
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}O 
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Polypoi ~1;;~d11:1c eoc opp . .. .. .. ........ , ....... . .. . . . . 86 ... .. . 95 .. ... 82 ...... 56 .• . .. 51 ... .• 74 .. • .. 4o •. • .. 84 ..... 92 . . . . • 82 . . ... 124 .... 140 .... 113 .. . . 120 . . . .. 98 . . .. 101 .... 134 .... 262 .... 241 .. .. 120 .. .. 131 .... 1n .. .. 109 .. 
( 45 ) (43) (4 2 ) (32 ) ( 26) ( 40 ) ( 22 ) ( 45 ) (57) (41) (92 ) (74) (57) (64 ) (52) ( 62) (74) (156) (120) (67) ( 62 } (5~ ) ( 55) 

. . 171 .. .. 2o2 .. . . 140 .... 22 2 .. .. 25 4 . .. 
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ofr . Thelypto r io Dryo pterio (L . } Slooaon •..•.•.. 3 
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BllYOPIIYTA 

SpbaP;naceue 
Sphagnum app . , .• , , • .• , , • • • . . . . • . . • . . . . • • . . • • • • • • 

E Bryophyta 

TIIALLOPHYTA 

notryococcaceac 
!Jo'tryocoocus Broun ii KU tzing . . . . • . . • . . . • . . . . . . 3 4 7 .. 

(lol) 

Chot·aceue 
c.:burncooe epp . . ...... . • .... , . . ... .... . • • • • • • 
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Pcdioo tru.rn opp . . ..... .. ... .. . . .. .. ....... .. . 
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'l' r:mlcul ........... .. .... . ............... , ...... . .. . 

: ) u . J. ' tl . 
a . l.p. 
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