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1. INTRODUCTION

The flora of the Hamptjirn area is rich in species
and has become an object of floristic excursions from
the section of ecological botany at the University of
Umed founded in 1967. While staying as a fellow
research docent at the department in 1969-1970 the
author started his stratigraphic studies on the palaco-
ecological development of the basin. The evident
traces of human influence upon the fossil pollen
flora and the i)ollenstratigl'aphy on the whole seemed
to offer good opportunities for dating the environ-
mental development. The project EN conseguently
paved the costs of the radiocarbon measurements
and the greater part of the chemical analyses of the
sedimsnts, Since many problems are common to the
ecological part of the actual program within EN
the present investigation is published in this connec-
tion.

The Hamptjirn area with Hamp tarn itself (ca.
1.7 ha) .in the central part is situated about 7 kilo-
metres north of Umed, North Sweden (63°53' N,
20°13’ B) at the edge of Tjilamark village, the pond
itself lying at 64 metres above sea level and the sur-
rounding mire complex reaching an altitude of 64—

70 metres. The mire is surrounded by forested hills:

the top of Hamptjirn. hill to the SE rises to an-
elevation of 95 metres and that of the Tjilamark hill

to the W almost reaches an altitude of 100 metres

above sea level. The slopes and hollows of the hilly
landscape have predominantly a soil composed of

coarse gravel and sandy moraine, lower parts of
moraine of fine sand or partly of sand. Only to the

north an abandoned field of arable land lies close to

the tarn. The bedrock material is granite. The an-

nual rainfall is 500-600 mm, the mean annual

temperature of the coldest month about —7°C and

that of the warmest month about 15°C (from Ang-
strom, 1958). The nearness to the Gulf of Bothnia

brings about a local effect of maritime climate (op.

cit., p. 31) which reveals itself in lower temperatures

and Jess rainfall in summer in comparison with the

normal conditions at this latitude in Sweden.

The prevailing forest types in the areas surround-
ing the mire basin are dry pine heath forests of the
Vaccinium type, moist pine and spruce moss-forests
of the Myrtiflus type (the dominant type) and its
variants, Types resembling grass-herb forests occur
only sporadically at the foot of Hamptjirn hill near
the tarn and below a slope from a nearby hill (Oxalis
acetosella, Geranium silvaticum, Filipendula ulmaria,
Rhytidiadelphus triguetrus eic.),

Prehistoric finds including dwelling sites are
known here and there in the surroundings of Umeai,
though not near Tjdlamark village as yet, however
(according to Visterbotten Museum’s Archives). It
must be kept in mind that no systematic excavations
have been made so far. All information has been col-
lected more or less sporadically, The oldest written
source in “Jordha Boocken wthaaff ‘Westhrabotnen™,
{(printed in 1543) (Nordlander, 1905), mentions four
houses in “Tielemar” village. Since then the name of
the village is found in the literature and it can be
mentioned that it was one of the few places in the
area which escaped being burned by the enemy in
1719-20.




Fig, 1, Aerial photograph of the Hamptjiitn area. ‘A light
marginal fen is clearly visible around the tarn, forming ‘a
narrow minerotrophic lagg against the mineral ground, in the
western part of the basin. The western ombrotrophic Spha-
gt fusetim pine bog (grey) is divided by fen soak a “drig”

2. HYDROLOGY AND VEGETATION OF
THE TARN AND MIRE

The tarn. There is no affluence to the tarn and only
a tiny effluence at the north side of the lake. Be-
cause of a rather great quantity of spring water
flowing down the tarn from the south which is un-
frozen even in winter it may be looked upon as a
spring lake. This supposition is confirmed by fol-
lowing measurements. Though the tarn is wholly
surrounded by mires its water is cnly slightly brown
(the colour value was 40 mg Pt/l on March 30,
1970 and the depth of visibility over 3.5 m on June
25, 1969}, The water is nearly neutral (pH 7.1 on
June 25, 1969), during the winter season the pH
values alternate from 6.4 to 6.5 (measurements made
on February 30, 1969 and on September 18, 1969,
also on January 18, 1970 and on March 30, 1970).
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of sedge mire vegetation (light), R=rich fen on the eastern
gide of the tarn. J-IV =the boring sites of profiles HI-
HIV. (Photographed by Rikets Allminna Kartverk 1968
and published by permission obtained from Rikets Allminna
Kartverk, 18.8.1970).

A

Conductivity, xs, varied correspondingly from 60
microS (a summer result) to 80100 microS {(autumn
and winter results). In the open spring on the
southern side of the pond a pH value 7.4 was meas-
ured on June 25, 19692, On September 18, 1970 the
values were as follows: pH 7.7 and xyy 112 microS.

Some other results can be seen from the data in
Table 1, the values being read from a water sample
on January 18, 1970.

0.02 ppm

Total P

°dH 24
KMnO, ~consumption 83  mg/l
HCO4~ 42,7 ppm
Cl- 1.5 ppm
Kjeldahl-N ' 0.5 ppm
K. 0.5 ppm
Na 2.3 ppm
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Ca 13 .

ppo
Sr below 0.5 ppm
Fe below 0.5 ppm

The amount of Ca 13 mg/] is rather high even if
the winter value is compared with those found by
Lohammar (1938, p. 129, 132, 133, 195) in North
Sweden and it is of the same size ¢lass in the northern
Stratiotes lakes in Norrbotten (Hedlin e# af., 1957,
Hedlin & Tolenen, in prep.) and in Finnish Lapland
(Kotilainen, 1956). The spring-like character of the
water in the tarn may also appear in the O, values
of Jonsson (1959). He found a sudden rise in the
oxygen saturaiion from 30% up to 70% near the
botiom of the tarn (at the surface 100% and at a
depth of 1 m 929%).

The nymphaeid vegetation {(Nymphaea candida,
Nuphar luteum, and Potamogeton natfans) is well

developed in the whole of the tarn, especially-

flourishing is the laver of isoetids: Chara globuiaris
(dominant), Nitella opaca f. atrovirens (pcc), Scorpi-
dium scorpioides (cpp), Calliergon megalophylium,
Drepanoclodus (several species), and Fontinalis anti-
pyretica {pc). Furthermore Calliergorn giganteum (cp)
is growing in the spring water. Four species of
elodeids have been found: Utricidaria minor, Spar-
panium minimum, Potamogeton pusillus and P. al-
pinus. The helophytic vegetation is poor in species
and fairly sparse, the most important are the fol-
lowing: Phragmites communis (pc), Carex lasiocarpa,
C. rostrata, Cicuta virosa, and Eguiseumn fluviatile.

The Hamptjirn mire. The mire is rather complex
and both ombrotrophic and minerotrophic vegeta-
tion is represented (Fig. I). Along the north and
west margins of the tarn the mire vegetation con-
tains the most extended bog elements. Lesser parts
of such vegetation are found to the south of the
tarn. These boggy areas are changed into a minero-
trophic lagg next to the woody vegetation. The Pinus
dwarf shrub type predominates. The hollow vegeta-
tion is extremely sparsely represented at least in the
purely ombretrophic virgin vegetation but one must
bear in mind that ditches and peat-diggings may have
changed the boggy vegetation to drier stages. Never-
theless there are still 10 be seen areas with such
plants as: Scheuchzeria palustris, Sphagnum bal-
ticum, 8. rubellum, and §. tenellurn {on the north bog
part H 3.9, x5y 13 microS and on the western part
pH 4.0, x4, 2 microS on September 18, 1969). Only

Fig. 2. Pollen diagram from core profile H I. Explanations:
d=silt, 5=clay-gyttja, 6=coarse detritus gyitja, 7= peaty
gyttja, 8= Carex-Sphagnum peat, 9= Sphagnum peat, For
details, see text, Abbreviations; @ = assimilis, d = dilatata, fm =
filix-maas, §=spinulosa. - :
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in hollows can Sphagnum cuspidatum and §. lind-
bergif be found {pH 3.7 and xs, 0 microS). Around
the tarn there is a minerotrophic mire belt with a
number of different plant communities: at the south
and east margin and in the lagg the fen vegetation
is mainly of the rich fen type with Carex diandra,
Parnassia palustris, Sphagnum confortum, 8. warn-
storfii, 8. jensenii var. annulatum, Cinclidium sty-
gium, and Scorpidium scorpioides. In other parts it
is of the poor fen type: Carex lasiocarpa, C. rostrata,
C. limosa and on the brink of the water C. diandra
and Phragmites communis, moreover Menyanthes
irifoliata, Scheuchzeria palustris, Rhynchospora alba
and among bryophytes Drepanocladus exannulaius,
Sphagnum fallax, S. angustifolium, S. papillosum, S.
riparium, S. obtusum, S. lindbergii, S. pulchrum,
and S. majus. Through the western mire part from
the forest lagg to the tarn a mesotrophic-oligo-
trophic fen area is clearly distinguishable on the
aerophoto. The vegetation of this part becomes
gradually poorer from the proximal part (Tricho-
phorum alpinum, Phragmites, Carex chordorrhiza,
Drepanocladus revolvens, D. badius, Oncophorus
virens, Sphagnum warnstorfii; pH 6.0) to the distal
and lower patt (Carex lasiocarpa, Trichophorum
caespitosum, Sphagnum pulchrum, S. subfulvum, S.
majus, pH 4.6). .

A rich fen with a clearly soligenous character is
found on the eastern side of Hamptjarn. It slopes
downward to the tarn at a rather conspicuous angle
and in the shape of a irough from the margins to
the centre. The water from the centre gave a pH
value of 6.3 and xyy 91 microS on September I8,
1969. Of the flora can be mentioned Selaginella
selaginoides, Juniperus communis (in plenty), Erio-
phorum luasifolium, Carex diandra, Molinia, Poly-
gonum viviparum, Potentilla erecta, Parnassia palust-
ris, Crepis paludosa, Solidago virgaurea, and Cirsium
heterophylium, Campylium stellatum, Drepanocladus
intermedius, Scorpidium scorpioides, Sphagnum teres
and S. warnstorfii are predominant in the bryophyte
communities. Among other mosses may be mentioned
Rhizomnium perssonii, Plagiomnium rugicum, P.
rostratum, Cinclidium stygium, Oncophorus virens,
Paludella squarrosa, Tomentypnum nitens, Calliergon
richardsonii, C. sarmentosum, Drepanocladus badius,
D. procerus, D. revolvens, Sphagnum subfubbum, S,
centrale, Riccardia pinguis and still nearer the sur-
face of the tarn 8. contortum and 8. obtusum.

3. METHODS

For the measurements of pH a glass clectrode Beck-
man pH meter E 280 A has been used in field (ex-
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cept for the winter measurements of the water made
in laboratory with a Radiometer (Copenhagen) pH
meter 26; for the determination of the conductivity
a YSI Model 31 Conductivity Bridge meter and for
the reading of the oxygen content (also measured in
the field) a YSI Model 54 Oxygen Meter have been
used. Specific conductivity (#y) has been reduced for
hydrogen ions according to Sjors (1952).

Russian peat samplers (5 cm and 10 ¢m in dia-
meter) which are adaptations of the model described
by Jowsey (1966; see Tclonen, 1967) were used in
taking samples for pollen analysis. The samples were
boiled in KOH except for those from the upper

layers in the H I series, where also the usual aceto-

Iysis was used. As to the simple procedure its benefit
was that the size of pollen grains was better pre-
served and the perine of fern spores generally was
retained. The samples were mounted in glycerol jelly
celoured with saffron and the glasses were fixed
with nail polish, Critical or important microfossils
have been documented on microphotographs taken
with a Wild M 20 with phase contrast illumination,
Zeiss Contenia with interference contrast illumina-
ticn etc. Exacta Varex with scientific sight was used.
In most cases films have been either Agfa Agepe FF
or Agfa Copex Ortho, Samuelsson’s ([970) micro-
photographic instructions have in general been fol-
lowed, as far as possible,

The construction of the diagrams corresponds,
with a few minor exceptions, to that described by
Sorsa {1965, pp. 317-318; see also Tolonen, 1967 p.
223). The amounts of counted pollen vary according
to pollen density; more than two preparations were
not counted: the arboreal pollen count in the HI
diagram is in average 317, that in the HII dia-
gram being 288, The most important among the hand-
books used at the determination are the following:
Beug (1961), Erdiman, Berglund & Praglowski
(1961}, Erdtman, Praglowski & Nilsson (1963) and
Faepri & Iversen (1964), -

The 4C-datings from four samples in the Hamp-
tjarn I series were carried out by Dr Lars Eng-
strand in 1969 in the radiocarbon laboratory of
Stockholm station. The ages have been calculated
according to TE =5 568 £ 30 years for 14 using the
PDRB-standard, The corrects on 13C are as follows: 13C
in St-3109= —311%, 1BC in S5t-3110= —3.05%,
BC in St-3111= —3.469% and 13C in St-3112= —
2.52%. The uppermost 14C-samples have been taken

Fig. 3. Pollen diagram from co.re profile HII Strata; 3=
shell containing sand; 4=clay and silt; J=clay-gyitja; 6=
cparse-detritus gyttja, Abbreviations as in Fig. 2.
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with a spade, the lowest ones with a Russian peat
sampler {10 cm diam.) and with a Reissinger piston
drill (see Faegri & Iversenr, 1964, p. 55) (12 cm in
diameter). '

4. DESCRIPTION OF SEDIMENTS

Hamptigrn I

Depth below
bog surface
{metires)

Stratum

number Description

0 -1.25 8 Sphagnum peﬁt, decomposition

grade H 1-5
1.25-1.50 8 Carex-Sphagnum peat with
Bryales remains H 3-6
1.50-1.90 7 Mud-like coarse-detritus gyttja

with moss remains

1.90-2.45 6 Coarse-detritus gvttia

{brown-gresn - green)
2.65-3.00 5
3.00-3.35 4

Clay-gyttja

Clay {in the bottom-most part
mixed with sand)

Hamptigrn I

Pepth below
lake surface
{metras)

Stratum

number Description

2.20-3.35 6 Coarse-detritus gyttja

(brown-green - green)

3.35-3.60 5 Clay-gyttja
3.60-4.15 4 Clay and silt
4,15-4,20 ) Fine sand — Sand,
5, ZONING

Previous studies, e.g. by von Post (1906 and 1930)
and by Malmstrém (1923) have shown the outlines
of the development of forests of southern and cen-
tral Norrland. The pollen-analytical leading levels
{lednivder) from a to e of von Post are as follows:
The level e represents the beginning of the pollen
curve for Alnus, the 4 level means a large Betula
maximum during the postglacial warm period, the ¢
level is the rational limit of the Picea curve (Pc?),
the @ and b levels are Picee maxima above the ¢
level. From these Ievels, which von Post considered
to be synchronous over large areas, in fact only the
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¢ and e levels have proved to be so clear that they
can be discerned without doubt in all diagrams (see
J. Lundqvist, 1968, p. 181-185). The e level is, as far
as is known, relatively synchronous, too. The age of
the ¢ level is obviously rather constant within smaller
areas but it becomes vounger westwards, a problem
which will be treated later on in this papet.

In 1930 the pollen zonation for Central Norrland
was published by Booberg, A more exact and certain
dating was worked out by Fromm (1938). The zones
of Booberg have proved to be suitable in South and
Central Norrland in general (J. Lundqyvist, op. cit.,
p. 181), but in my opinien there is no easily found
equivalent for them either in the Hamptjirn dia-
grams or in those of Visterbotten constructed by
Granlund (1943) or in those of the coastal regions
of Norrbotten by Fromm (1963). It is obvious that
the shares of Berula and Pinus at Peo level and
beneath are somewhat irregular and do not coincide
in the system of Booberg. On the other hand the
zones from I-VI of Booberg can again be deter-
mined in a pollen diagram from Adak, the inland
of Visterbotten by G. Lundgvist (1957).

It seems likely that one must separate two different
pollen diagram types for Norrland: one for the coast-
land, anocther for the inland. The fact is clearly visible
in the material of Angermanland by P. Huttunen &
M. Tolonen (1972). In this paper the zone system
of T. Nilsson (1964) has been employed, in spite
of the fact that it has been worked out for South
Sweden, J. Lundqgvist (1959) has earlier done 50 in
Jimtland. The intention is to define the zones in
accordance with climatic indications and not after
the course of the pollen curves, e.g. Pcd,

a. Zone SA (Sub-Atlantic)

The zone boundary SA/SB is determined after the
clear decline of the curves for Betula, Alnus and
QM where coniferous trees, especially spruce, in-
crease. It is younger than the ¢ level of von Post,
on the basis of the sedimentation age in this basin
it is 2 5004+ 100 B.P. or about 550 B.C, The zone has
been divided conventionally info two: SA 1 extends
from the sudden rise of Picea 1o its second maximum
(which corresponds to the b level of von Post), and
SA 2 from the Picea maximum to the present. In the
upper part of SA 1 the shares of Alnus, QM and
Corylus are reduced to nearly zero. The transition
SA1/SA2 (or the b level?) has been MC-dated to
about 800 a.p. The result corresponds to the 14C.

datings from Jimtland made by J. Lundqvist (1959, .

P- 183). In the general diagram by Fromm (1938)
the b level was dated approximately to the birth of
Christ,

b. Zones SB and AT (Sub-Boreal and Atlanticum) -

The zone boundary SB/AT has been- tentatively
drawn on the basis of the rising curves for QM +-
Corylus and Alnus. In the curve of Polypodiaceae
a clear rise is also to be seen (cf. Sorsa, 1965, p. 404).
A radiocarbon measurement has given an age of
45701100 B.P. or 2620 B.C. to the zone boundary.
The #C-sample was taken just from the isolation
point of the lake, which with reference to its altitude
(61 m) from the boundary of Ancylus and Iitorina
(7000 years ago at 120 m height}_is 4510 years,
calculated according to the chronology in't_he land
uplift curve of Granlund (1943, pp. 127, 150). If the
results of Fromm (1970) in his investigation on the
varve chronology are considered, we have to add 200
years, in which case the age would be 4710 years,
As it is more likely that T3 for radiocarbon is 5 730
years (e.g. Godwin, 1962) the age of the dated sample
frem Hamptjirn ought to be 4 707 years, The dating
result seems to be relatively certain and it also sup-
ports the assumption that other 14C.datings in the
diagrams are fully reliable. The zone boundary SB/
AT itself can be situated somewhat lowe_r, because
in Jimtland it has been tentatively dated to 3100 b.c.
(J. Lundqvist, op. cit.). Whatever the fact is, it is
clear that the 4 level of von Post (1930) {or the Betula
maximum of the climatic optimum) cannot be used
as a basis for zoning in the Hamptjirn profiles. In
both of them, one maximum lies admittedly at the
same stratigraphical point just below the Picea rise,
being about 3400 years old, but both Sandegren
(1924) and Fromm (1938) have geochrenologically
dated it as early as to 4200 p.c. Both Beiula
maxima, in HI at a depth of 2.3 m and in HII at
3.5 m and at 4.0 m suits the time limits of J. Lund-
qvist (1969) 5 000-2 000 B.C., but they have scarcely
more than a local dating value, Equally indistinct
is the Befula maximum of zone IIT of Granfund in
the diagrams of Tavelsj8 (north of Umed) and Byske
(Granlund, 1943, p. 130, 133).

6. STRATIGRAPHIC INTERPRETATIONS

9. The immigration of spruce « .

As to the dating results of the general spread of
spruce Pe®=2970+100 B.P. or 1020 BC, (HI:
185 cm) and to the starting of the continuous pollen
curve (208 ecm) 3360+ 100 B.P.=1410 B.C, they
are well in harmony first and foremost with each
other but also with the chronology from the coastal
area of Angermanland expressed by Fromm (1938,
Fig. 7, p. 379). The former dates from 1000 B.c. and
the latter 1300-1400 m.c. According to G. Lund-
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quist (1957, Fig. 5, p. 16) the beginning of the
continuous curve of Piceg in Adak 190 kmm NW of
Umed is 1045 p.¢. The definite spruce invasion is

_however obvicusly some hundreds of years younger,

since the curve rises by 5% and more about 25 cm
above the dated level, In the promille diagram with
several radiocarbon measurements by Konigsson
(1970) from Byske, North Visterbotten, the “tail”
of Picea has been dated to 3300 B.P. and Pc? to
3000 B.P.

The results from the Hamptjirn mire are Well in
accordance with the isochronous Picea fronts in Fin-
land by Aartolahti (1966, p. 375, see also Moe 1970).
The sections of the line for 3000 B.P. in Finnish
Lapland and in SW Finland can be extended to
Ume4 and Byske. In this case the tentative line runs
close to the adjacent lines. By means of the reliable

. radiocarbon datings of Piceez advance in Angerman-

land it scems to vary from 2 300 to 3 000 B.P. (Hut-
tunen & M. Tolonen, 1972). In the noérthern parts
of Giivleborg county the immigration of spruce
took place at about 800-400 B.c. (G. Lundqvist,
1963, p. 103-150) and in Jimtland from 650 B.C. 10O
some time after the Birth of Christ (J. Lundqvist,
1569, p. 183). Pc® shows a tendency to transgress in

" time towards younger dates from the coastal areas

westwards, being in western parts of Virmland

" 480 B.C., in the middle 210 B.c., and on the west coast

of Bohusliin 300 a.p. (Fries, 1951). At Namdalen in
Nord-Trgndelag (64°30° N, 11°45’ E) the great spruce
expansion took place as late as 1300 A.p.; obviously
scattered occurrences of Picea had existed earlier
(150 A.p. and 2300 B.c.) (Brynhild Vorren, 1970).

One must also take into consideration the earlier
appearznce of Picea up to 3% at a level of 275-
305 ¢m of Atlantic origin.

With reference to the methods employed a con-

tamination is out of question, and spruce is sup-

posed to have grown in rather small quantities in the
surroundings, The diagram of Granlund (1943, p. 132)
from Mulltjirnmyr in Degerfors where spruce occurs
in ten samples at the deposits of the climatic optimum
supports the idea that the same conditions prevailed

in parts " of WVisterbotten. Analogous small ap-

pearances of early spruce have seldom been met, e.g.
in Nerrbotten (Fromm, 1965, Fig. 205, p. 203), in
Angermanland (Fromm, 1938, Fig. 2, p. 368, Fig. 7,

p. 379), in Jamtland (J. Lundqvist, 1969, Fig. 175, .

p. 366), in Giavleborg ceunty {G. Lundgvist, 1963,

- Fig, 116), in Kopparbergs county (G. Lundgvist,

1951, Fig. 123, p. 177 and also in - Virmland (J.
Lundqvist, 1958, Fig. 130, p. 191, Fig. 114, p. 169).
It must be brought in mind that older pollen-

analytical studies have mostly been worked out from

41725112

49

samples taken with the Hiller bore, which is liable
to contamination. The results must therefore be a
little uncertain. '

b. Occurrence of certain plants, especially

' culture-indicating pollen types (CIF)

Hippophaé, One pollen grain has been found in the
H II profile just at the isolation level. In somewhat
older brackish water sediment of the H I series there
was found a nearly complete hair (Fig. 18). After
the water of the basin cha:nged from sait to fresh
the plant disappeared.

Ceratophyllum. Close to the brackish water limit
in limnic sediments eight spines of Ceratophyllum
demersum have been found and two more of the
same species at the upper zone boundary SA/SB.
The species indicates a greater electrolyte content
or at least a higher alkalinity of water during the
time it existed, a fact that is supported by both di-
atom analysis and other palaeolimnological analyses.

From the Humulus/Cannabis type Cannabis has
been identified after distinctive marks given by God-
win (1967 p. 72) also using the size of the pollen
as a distinctive character (Erdtman et al, 1961,
p. 19-20). In the HI series two Humulus pollen
were found in AT and they may originate from
natural vegetation. Four grains of Cannabis pollen
type have been identified in the HI series and iwo
in the HII series, from just above Piceg® or from
800 B.c. onwards. The beginning of the appearance
of Cannabiz pollen coincides with some other CIP-
pollen: Planiago ma;or Rumex acetoseﬂa coll and
Cerealia.

Cerealia. When fulfllhng all the three crltena by
Beug (1961, p. 31} concerning pollen measures, it

" has been’ possible to separate the C‘ercat‘z'd pollen

from the Gramineae spont -group. Certain whole and
easily _distinguishab!e. grains have been identified in
greater detail. Hordewm and Triticum types have

“been found and Secale has been separated from

Hordeum (see Beug, op. cit., p. 37). Cerealia pollen

~were found sporadically in the upper part of SB

starting from 1000 B.¢. until the present day. The
intensity of farming seems, according to these finds,
to have increased from about 700 a.D. when the
culture-indicating pollen become more frequent. The
cldest confirmed pollen grains of the Hordeum type
and of Secale cereale derive from this period (see
Figs. 4-5). The oldest pollen of Triticum type is dated
to 900800 B.c. and several grains have been found
near the surface of the mire. The oldest pollen
belongs to the genus Triticum according to the size,
59 p, and the pore diameter, 8 p (Beug, 1961, p, 38),



Figs. 4-18. Pollen
from Hamptjzrn,

grains and some other plant subfossi’s
Pollen samples ip Darentheses; scale 10 78

Figs. 4-5, Secale cereqle (HI 20}, 6-7, Ceratophy!

lum demer-
sum, leaf spines (H 1 265). 8-9, Hordeum type

(HI 60y, 10,

-12, Cannabis
280). 14, 16-17,
major (HI 170),

Rumex ceetosa lacetoselig type (HI 170). 11
type (HI 165), 13, Carvophyllacene (HI
Dryopteris assimilis (HI 240), 15, Plantago
18, Hippophat rhamnoides, hair (X1 290,




Plantage major. One pollen grain in the H I series
at 1.75 m depth (Fig. 15) is a CIP pollen, since the
species does not grow naturally on the lake shores.

Rumex acetosella coll. (Fig. 10) nearly always
has a continuous curve of over 1% from a depth of
one metre upwards (the earliest appearances with the
first cultivated plants near the zone boundary SA/
SB). — CIP.

Dryopteris and Lastreea. It has been possible too
identify these fern spores with perine according to
the descriptions by Sorsa (1964). Most of the Dryop-
teris species were Dryopteris assimilis, D. dilatata,
D. filix-mas, D. spinulosa and Lastraea dryopteris in
layers from the postglacial optimum period. No re-
gularity can be demonstrated in the appearance of
these species on the different stratigraphical fevels.

7. CONCLUSIONS REGARDING HUMAN
INFLUENCE

An carlier culture phase from 900-800 B.c. onwards
in the immediate vicinity of Hamptjirn has been
discovered on the basis of the pollen finds of Triti-
cum, Plantago major, Cannabis, Rumex acetosella
coll. and Cerealia coll, moreover possibly Artemisia.
These records correspond to most of the archaeo-
botanical finds from Anundsjd parish, Angerman-
land (M. Teolonen & Huitunen, 1972) and to that
from Byske in northern Visterbotten (Christians-
son, 1965, p. 10; 1970, p. 39, Konigsson, 1970) where
the first trace of farming (barley and wheat, resp.
barley) has been met even as early as about 2000
B.C., resp. 1800-1700 B.c. H. Hijelmqvist (verbal
communication 7.4.1970) has verified the last-men-

tioned pollen-analytical results by certain macro-

scopic impressions from 40 pieces of naked barley
and a piece of four-row barley. For comparisons
outside Norrland, one may tura to a study by M.
Tolonen & Huttunen, published in this volume.

When considering pollen of Secale cereale, the
inception of continuous and increasingly intensive
farming, indicated by CIP from about one metre,
dates from about 750 A.D. Other species of prime im-
portance are: The Hordeum type, Cannabis, a nearly
unbroken Rumex acetosella curve, species of Cheno-
podiacege. This farming phase contemporaneous with
the Viking period is characterized by nearly the same
pollen flora both in Angermanland and in Vister-
botten, Byske (op. cit.). In Angermanland the cereals
dating from the Iron Age also included 4vena.

As to the Cannabis pollen from the Viking period
{about 800 aA.D.) the results are corroborated by the
macroscopic finds from Sjilland, Norway and Sweden
(see Fries, 1958, p. 43, and literature cited by him).

al

Whether hemp was sometimes soaked in the farn or
in the water hollow of the mire is impossible ta say
despite its name, “Hamptjirn™ (Hemp tarn) (at least
in the 18th century map from the year 1784), Ac-
cording to historical notes the growing of hemp be-
came very intensive in the coastal area of Vister-
botten as late as in 1730 (Axelson, 1947, p. 94) but
obviously it began much earlier.
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