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P. zantha (Fr.) Cooke, 1, 3, 4 and 5, Pinus.

Polyporus brumalis (Pers. ex Fr.) Fr., 3
and 4, Betula.

P, ciliatus Fr. 2, Alnus.

P, varius Fr., 1 and 3, Seliz.

Pycnoporus cinmabarinus (Jaeq. ex Fr.)
Karst., 5, Sorbus.

Trametes confragosa (Bolt. ex Fr.) Jgrst.,
4 and 5, Betula. Both the poroid and the
lamellate type are represented among the collec-
tions.

T. flavescens Bres. 1, Pinus. Rare in Fen-
noscandia. In Norway previously known from
Selbu (8. Trgndelag) and Grane (Nordland).

T. protracta Fr., 1, Pinus. New to Northern
Norway.

Trametes squalens Karst.,, Sgrvaranger:
Skogfoss, Pinus (cfr. Ryvarden 1970).

Tyromyces albobrunneus (Rom.) Bond., 1
and 5, Pinus. KaLnnio & KankaiNeny (1964)
have reported the species from Tana.

T. caesius (Fr.) Murr., 5, Alnus. In Northern
Norway it seems to prefer deciduous wood. In
Southern Norway coniferous wood is preferred.

T. semisupinus (Berk. & Curt.) Murr., 2 and
4, Alnus and Pinus.

STECCHERINACEAE

Steccherinum  fimbriatum (Pers. ex Fr.)
Erikss., 4 and 5, Alnus and Populus. In Nor-
way previously known north to Saltdal and
obviously a southern species in Fennoscandia
as remarked by ErixssoNn and Strm (1969:
133).

S. ochraceum (Pers. ex Fr.) Gray., 4, Sor-
bus. New to Norway. In Sweden known north
to Alvkarlby sn. in Uppland and consequently
this species belongs to same group of disjunct
species like Plicaturopsis crispa and Coriolellus
campestris.

THELEPHORACEAE

Caldesiella ferruginosa (Pers. ex Fr.) Sace.,
5, Sorbus, new to Northern Norway.

Thelephora terrestris Ehrh. ex Fr. 4, on the
ground.

Tomentella palidofulva (Peck) Litsch. 4,
Populus.

T. tristis (Karst.) Hohn & Litsch., 1, 3 and
4, Saliz and Pinus.

Some collections of Tomentella had to be
left for later determination.

Acknowledgements. Many of the above mentioned col-
lections were determined during a course in the Corti-
ciaceae held by Dr. J, ERIKSSON in Gothenburg in Oc-
tober 1970. I would like to express to him my sincere
gratitude for his generousity and very stimulating
interest,
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Abstract

SIREN, GUSTAF & Hari, Prri,
Finland) Coineiding periodicity in

(Dept. of Silvieulture, Unionink. 40 B, Helsinki 17,
recent tree rings and glacial clay sediments. Rzp

Kuvo Susarcric Res Star 8. 155—157. Illus. 1971, —

The periodicity of three

time series was studied, viz. tree rings from Lapland (1181—1960), clay sediments from

South Finland (about 11 000 B.P.),

1. The problem

Research in the field of dendrochronology
has revealed the oceurrence of more or less
regular fluctuations of tree ring width, The
original causes of the periodicities observed
seems to be unknown, even if the climate
supposedly governs the main pattern of tree
growth (ef. TTusrion 1941; Frivs et al. 1970).
The structure of a series of tree rings may
additionally be distorted or at least influenced
by endogenic, physiological phenomena of the
trees. Reliable information about the statio-
narity of the fluctuations also seems difficult
to obtain, because of the short span of the tree
ring series collected in Scandinavia. Meteorolo-
gical data series are short all over the world
(LaxpseERG 1970).

In order to surmount at least some of these
obstacles, it seemed desirable to replace the tree
rings by a similar type of serial material. The
postglacial clay sediments offer such a possibi-
lity. In prineciple, these sediment series should
reflect climatic changes in the same way as the
tree rings of the subarctic region.

and from Estonia (about 12 000 B.P.). Distinet
cycles were detected, many of them coinciding in all three series.
cyeles were 2.24, 3.60, 4.3, 6.0, and 32 years.

The most striking

The

problem wuas suggested by coauthor Sirén. The
idea .o wre waterial from  different epochs came from
coauthor Hari who also planned and carried out the
statistival analysis required. The writing was done by

the connthors toguther,

2. Material and methods

The basic series analysed in this study are from three

distinetly different regions, and are also of different
origin,

The tres ving series from the forest tree limit in
Lapland has proviosly been  deser bed by  Bipix 1061,
It covers the time span from 1181 to 1060, Unlleotion,

crossdating  and  standardization have heen carried out
conventionally. A fentative serial analysis gave indieation
of some ecycles eoinciding with earljer suggested oyeles.
In the Tight of later researveh, the method of analysis
seems however nnsatisfactory (Srwfx 1863),

The elay sedlment series from Fstonia (provided by
D, Endel Rilni, The Marine Research Tnstitute of
Estonia, UHSR) consisting of 748 single annunl layers,
was exiracled from sediments acoumulated in the Baltic
Ire Lake about 12 000 B.P. The strueture of the lnyers
was distinet enough to ennble a separate  measnrement
of subdayers originating from summer and winter sedi-
mentation. In the present study the summer layer only
will he subjected to statistiosl analysis,

Data from the second olay sediment have been provi-
ded by the Finnish Research Institnte of Geology. The
original sedimentniion rate and morphology of the cores
will b desoribed by Niemeni (10%1). The core was
tnken from & elay deposit in southern Finland (south of
the Salpausselkd formation), Tts oldest part is estimated
to he from 11 000 B.P., The number of annual sediment
liyers tolals TR0,

Thus the time-series studied originates not only from
different geological epochs (1181—1960, about 12 000
B.P. and 11000 B.P.) but also from completely diffe-
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rent regions representing even more different ways of
formation.

These facts entitle the series to be considered comple-
tely independent, They may, however, reflect the clima-
tic fluctuations of the period they represent.

A comparison of the independent periodicity of the
series was assumed to reveal periods of either coinciding
or non-coinciding Jenght. In the case of coinciding, &
preliminary hypothesis of a common generating agent
appeared acceptable.
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Fig. 1. Estimated power spectra for tree rings (above),
and for clay sediments from Uusimaa (in the middle)
and from Estonia (below). The most distinct cycles are
indicated with vertical lines, For information concerning
the scales, see GRANGER & HATANAEKA 1964: 64—68.

The time series were analysed according to the power
spectrum  mechod. The estimates of Parzen were used
(cf. OGRANGER & HATANARA 1964: 60, 61). The
significance of the cycles was tested according to a
method described by the same authors (62, 63).
This test 1is originally constructed for the Tukey-
Hanning estimates. According to PARZEN (1961: 150),
the latter test method is, however, not the most power-
ful, which indicates that the limits of confidence used
in this study are wider than necessary. This means that
some of the peaks of the estimated power spectrum not
reaching the confidence level would potentially pass the
level if a more powerful test method could be exploited.

3. Results

The main result is given in Fig. 1, which
displays the spectra of the clay sediments and
the subaretic tree rings. The dominant coinciding
cycles are indicated by vertical lines. The
cycles in question are also presented in tabular
form (Table 1). In order better to demonstrate
the coinciding of cyecles the produet of all the
three spectra is given in Fig. 2. Here the most
coinciding cyecles 2.24; 256; 3.6; 4.3; 6.0;
9.1 and 32 can be seen as prominent peaks
expect the last mentioned which reaches outside
the figure.

Table 1. List of nearly coinciding cycles of different origin

Origin and age of series

Tree ring Annual clay Summer clay sedi-
(Lapland) sediment ment (Estonia)

1181—1960 (South Finland) 12 000 B.P.

A.D. 11000 B

Length of period, years

2.20 2.24** 2.24**
2.56 2.56 2.56
3.28* 3.28 _—
3.63* 3.60 8.60°*
4.30 4.30** 4.30*
6.06 6.06* 5.98*
7.40* 7.05 6.95**
8.9 8.6* 9.1*

T 114 10.9 10.7*
18.7 18.7 =
22.8* — 22.8

32 ** 28. * 32, **
80—96** —_— 80—96

— corresponding cycle missing
* eycle occurs distinetly at 10 95 risk level
** cycle occurs distinetly at 5 ¢ risk level

4, Discussion

The power spectrum analysis indicates that
in all three series studied, periods of different
length do occur. Many of these periods coincide
in two or all three of the basic series — even
if not in all eases with indisputable significan-
ce. This finding may of course be open to
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various interpretations, One possibility is that
some features in the elimatic fluctuation pat-
tern governing the observed periodicity have
remained more or less unchanged during the
last 12,000 years. To seek for an explanation
iIs however beyond the authors’ competence,
Many well-known rhytmical astro- or geophysi-
eal phenomena in Nature may play some part
in the complicated cause-and-effeet velations of
natural elimatie changes. The sun-spot eyele,
the moon-orbit fluctuations and the changes in
seacrrents may be mentioned in this context
as probable causes of some of the elimatie
changes, Some of the periods presented above
are well known from the liternture. A brief
enumeration gives the following information
about the eycles eneountered.

the 2.24-year eyele oceurring in both of the
clay sediments coincides with the quasi-
biennal oscillation caused by the changes of
the movements of the moon (cf, e.g. Brrur
1968; Lisvnaga 1970)

the ca 1l-year, slightly irvegular sunspot
eycle is well known from many reviews on
eyele research and astrophysies

the weak 13.7-year period may be caused by
the influence of the moon (Brirr 1968)

the 22-year cycle seems, aceording  to
Wmnerr (1961), to be generated by sun-
spot aetivity

— the 32-year cycle probably ecorresponds to
the 33—35-year cyeles mentioned hy many

anthors  sinee
explunation

Brooxkyzr,  No  physieal
is yet available, excepi the
possibility of a multiple of the sun-spot
f’.}-‘t:l(’r

the undistinet 80—86-year period resemhbles
0 eyele, which Winnerr (1961) suggested to
be w multiple of the normal sun-spot eyele;
it may correspond to the 92—93-yenr cyele

proposed by Smex  (1961; 1963) here
tentatively indicated ag an 80—90-year pe-
]'ilH].

The periods mentioned in Table 1 seem to be
of stationary charaecter., This might indicate the
existence of invariable generators of regular
climatie oseillations, The above suggested expla-
nations of generating eanses of eyelicity do not
cover fhe eyeles of medinm duration, Le. the
eyeles 2,56, 3.60, 4.3, 6.0 and about 7 years'
length,

When supplementary evidence from other
regions, fime periods and materials is available,

—
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Fig, 2. The three spectrn in Fig. 1 as multiplied 1o-
gethier,

a full elucidation of the causes of the cyelie
phenomena may easily be given by geophysi-
cists, meteorologists, and astrophysicists,

Acknowledyements. The authors express their deepest
gratitnde to Dwr. RiawTt and Lie, Nremeni for providing
the two sediment datn servios wsed in the study,
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