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Fig. 1: Map of the distribution of discontinuous permafrosc in northern Scandinavia. The

Iimits of the zone of palsa bogs are based on maps by Melander, 1976 and later, and Rapp &
Clark, 1971 for Sweden, Seppila, 1979 for Finland, and Abman, 1977 for Norway. Black
squares mark the sites of large non-sorted polygons (cundra polygonx) in the Swedish
mountains. Dotted Lnes are mean annwal air temperature liner of 0°C and -4°C in Sweden,
period 1501-19230, J—
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Fig. 1: Map of the distribucion of discontinuous permafrost in northern Scandinavia. The
limits of the zone of palsa bogs are based on maps by Melunder, 1976 and later, and Rapp & - 1 o
Clark, 1971 for Sweden, Seppala, 1979 for Finland, and Ahman, 1977 for Norway. Black BN
squares mark the sites of large non-sorted polygons (tundra polygons) in the Swedish
mountains. Dotted lines are mean annual air temperature lines of 0°C and -1°C in Sweden, |

period 1901-1930. P
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Table 1. Mean annual air temperatures and precipitation for weather stations near palsa bogs
in northern Fennoscandia (S = Sweden, F = Finland, N = Norway).

Station Al Temp. Precip.  Period Source
Riksgrinsen, S. 522 - 1.5 844 1901-30 Ekman, 1957
Abisko, S. 388 -1.0 267 -t -t

Kiruna, S. 510 -1.9 453 -t
Karesuando, S. 332 -23 325 R RS

Ivalo, F. 125 -0.8 396 1961-75 Mansikkaniemi, 1979
Karasjokk, N. 135 - 25 364 1960-74 Abman, 1977
Kautokeino, N. 318 -28 338 - .
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Fig 1. The study area and surrou\ndinjs near the Norwegian border. Ka;xerjikk kK: on the map) is the

nl::arcst meteorological station, Present day glaciers (and glacier remnants) are marked by dotted areas on
the map. ‘
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ZONES OF PERMAFROST INDICATORS
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Fig. 2: Map of zones of permairost indicators in the Kiruna-Abisko region, N. Sweden. The map is based on Melander, 1976 and 1977, and oo own
observations. Grey tone indicates areas above 600 m a. s. 1., which is the approximare birch forest limit in this region. Key: 1 =lake. 2= groups of
palsas. 3= area of large non-sorved polygons. 4 = thermokarst ponds (“collapsed pingos"). 5 = mountain summit and altitude in meters. 6= Sup-

posed neotectonic fauits. 7 = area above 60C m altitude. 8 = tawn. 9 = road. 10 = glacier. p = permafrost revealed by drilling or excavamion.
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Fig. 25. Avalanche tracks and eartheslides oa Mt Nuclin. Abisko, Lappland, The avalanches fel the birhes but scm 10 @
anly very shpht ctonon on ihe ground. probably becausc they are auperficial. Most avalanches came fram lec-side thow-drifu 8
depressiant high above the forest hunit. Fosivior. vee Fig. 2.1, 2 s Avalanche tracks in the bich forest. 3 = Boulder-falls- 4=
Rockwall. 3 = Earth-alide scar. The symbol o \he ngot marks carch-ihide cic, created oo Oawobes §, 1939, 6 = Forest Lunit.
7, b = Susas. {Alier G. Lazuon, 1939)
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Fig2. Map shov‘ﬁinl; the limits of valley-side sections in Kirkevagge valley (from Rarp 1960). Observa-
th

tions were made in sections A, B, C, H, J and L.
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Fig. 40. Detail map of dirty avalanche No. V 45, 1958, Position, see Map. L. The big
boulder in Fig. 41 was moved (rom a 10 b. Point ¢« shows the site of Fig. 42. The
boulders marked pear the margins and the upper part of ihe tongue were not moved.

Fig. 42. Sketch showing the mechanism of plucking and transport of boulders by avalanches. Diffcrent types of
marks (grooves, bump holes eic.) are typical of many avalanche tracks. in this case one bouider 3x 1.5 X 1.5
maoved by the avolanche Y 45, 1938, about 30 m over almest horizontal ground. Silc, see Fig. 40, letler ¢. ;
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Fig. J;. Corrclation between frequency of avalanches from E.-facing walls, snowfal
and air temperature respectively at the Mikka glacier, Sarck, Lappland. Avalanche:
occur mainly during thaw pariods afier snowfall. The number of dirty avalanches ine
crease a3 the end of the snow-melting, which in this year was st least two weeks later thaag
usual. Afier Josersson, (1958). .
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Fig. 18. Corrclation belween roskfalls, air temperature and precipitation

1953. Rockfalls rezorded by inventorics on snow all days except those marked by a minus (—)

in May and June

on top of the graph. Cl. Appendix, Table I1. The d.agram shows highest (requency of rockfalls

at thawing.

Each case of rackfall recorded ix marked by & dot (pebble-fall), a small triangle (small boulder-
fall) or a big triangle (big boulder-fail}. Air temperature at 01h and 13b from recordings ia

Karkevagge at B20 m altitude. Precipitation at Riksgransen weather station.

Table 32. Denudation of slopes in Karkevagge 1952—1960 given in quantities per year. The average gradient is roughly

indicated in 45°, 307 or 15°. The transfer by sheet-slides has been calculated for each case (12—420 m and 70—600 m
rcspccliv:ly). For further explanation, see commeats in the text.

Process Yolume, Deasity Tons | Tons Average Average Ton»mctru
m* ) per movement gradicat {vertical)
kml - m’ - . . o
Rockfails .
Pebble-falls. . ....... v 5b 2.6 13 1 90 a 45° 845
Small boulder-falls. ... 10 b 2.6 26 1.7 225 a 45 4,160
Big bouider-falls. ..... iSa 2.6 91 6 225 a 45° 14,560
Avalanches : .
Small avalanches. . ... $b 2.6 21 1.4 100 b 0° 1,050
Big avalanches ’
(Slushers)............ 80 a 2.6 208. 14 200 b 30° 20,800
FEarth-slides etc.
Bowl-slides. . ......... 170 a 1.8 300 20 0.5 a 30° 15
Sheet-slides. . ......... 190 a 1.8 340 23 °| 12—420 a 30° 20,000
Sheet-slides + mud- :
flows........ooians 150 a 1.8 270 18 70—600 a 30° 70,000
Other mudflows. ...... 0b 1.8 126 8.4 {100 b 30° 6,300
Crecp p
Talus-Creep. ..onvun-- 300,000 b 1.8 — | = 0.0l b 30° 2,7004
Soliffuction. .......... 550,000 b 1.8 — — 0.02 b 15° 5,300¢
Running water .
Dissolved salts.,...... 150 b 2.6 390 26 700 b i0° 136,500
Slope wash 2 ? 7

d Horizontai component of talus-creep = 4,700.
¢ Horizontal component of solifluction = 19,800

-R‘RPP \qee QQ\P;) . 1340,



a. b.

m
980 — r

SURFACE
%00 | EROSION
800 —
L. SUBSURFACE
EROSION
72723V IVPY)
720
0 50 100%

Fig. 4. Number of gelifluction lobes (dotted line, left hand
diagram), per-cent non destroyed gelifluction lobes of the total
number (full drawn line of the left hand diagram) and the
relation between lobes destroyed by surface and subsurface
erosion (right hand diagram).
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Fig. 3. Principles for sediment transfer on a periglacial slope.
Weathering and rockfall feed the talus slope where matenial is
relocated by talus crecp. Very little is transported further
downslope to the gelifiuction slope, that is formed by trans-
formation of till. The gelifluction slope is eroded by both sur-
face and subsurface erosion.
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Fig. 5. Observations of air lemperature (max., mean, min.)
(A), precipitation (hatched) and snow cover in per-cent of the
slope area (B), thickness och snow caver and frost depth on
. lobe no 2 (c. Fig. 6) (C) and sediment production in mg d~!
" during the same period {D). .




