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Urtak

Vedde-gsku- og borrobol-tefrusetlag eru funnin 1 sein-
glasialum setlggum 4 seks stgdum tvgrtur um Skotland.
Hesi kannu verda nytt til at dtvega neyv og 6heft progv,
i0 lysa lagskipanina { tidarrgd, og sum syna broytingar {
fornumhvgrvinum { teirri seinastu avglasiationini, og
sum benda 4 beinleidis samsvar millum stpd i nordur-
atlantsgkinum. Fgroyar liggja stak vel fyri landafrgoi-
liga, ta i0 hypotesurnar um spjading av islendskari tefru
verda royndar.

Abstract

Vedde Ash and Borrobol Tephra deposits have been
found in Lateglacial deposits at six sites across Scot-
land. These can be used to provide accurate and inde-
pendent chronostratigraphic markers for palaecoenviron-
mental change during the last deglaciation and allow di-
rect correlation between sites in the North Atlantic re-
gion. The Faroe Islands are ideally located to test hy-
potheses of Icelandic tephra dispersal.

We present summary results of analyses of
micro-tephra layers within Late-glacial
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lake sediments in several sites in Scotland
and discuss their potential for providing
chrono-stratigraphic markers for Late We-
ichselian climate change in the Faroe Is-
lands. Detailed descriptions of the labora-
tory methods employed can be found in
Lowe and Turney (1997), Turney et al.,
(1997), Roberts (1997), Turney (1998a,b).
The full suite of geochemical analyses can
be viewed on Tephrabase (http//:
www.geo.ed.ac.uk/tephra/tbasechom.html)
(Newton, 1996).

The ages of the micro-tephra layers have
been determined using radiocarbon dating.
Well-dated tephra layers provide chrono-
stratigraphic markers for the accurate dat-
ing and correlation of Late Quaternary suc-
cessions, and underpin models of palacoen-
vironmental change. The widespread oc-
currence of rapidly — formed tephra hori-
zons allows direct inter — site comparisons


mailto:sjr@geo.ed.ac.uk
http://www.geo.ed.ac.uk/tephra/tbasehom.html

336

ICELANDIC TEPHRA IN LATE-GLACIAL SEDIMENTS OF SCOTLAND (14-9,00014C BP)

Tephra Deposit Locations Discovered

Saksunarvatn Tephra

Icelandbe, NAMC, Faroe Islandse g, Shetlande: v, Orkneye. v,

14C age (years BP)

87002, 8900p, 9000 - 9100¢,

91404
Germany#, Greenlands
1-Thol-1 Iceland® 92000
Vedde Ash Iceland (Skogar Tephra)b.c.a, NAMCh-o, Norwayer, Swedenr, 10,300
Greenlands
1-Thol-2 Icelandb 10,8000
Borrobol Tephra Scotlandf 12,500f

Table 1: Components and radiocarbon ages of North Atlantic Ash Zone One (NAAZO). NAMC - North Atlantic

Marine Cores.

Talva 1: Tilfar og kolevni 14-aldur 4 norduratlantsgskuumrddi eitt (NAAZO = North Atlantic Ash Zone One).
NAMC - North Atlantic Marine Cores, t.e. norduratlantshavskjarnar.

Source information: @ Merkt et al. (1993); b Bjorck et al. (1992); ¢ Mangerud et al., (1986); 4 Johansen (1975); ¢
Birks et al. (1996); f Turney et al., (1998); & Jéhansen (1985); " Bard et al. (1994); i Serjup et al. (1989);
Kvamme et al. (1989); k Sigurdsson and Loebner (1981); ! Fillon et al. (1981); ™ Ruddiman and Glover (1972);
n Long et al. (1986); © Austin et al. (1995) and (1996); » Mangerud et al. (1984); 4 Nordaahl and Haflidson
(1992); * Wastegard et al. (1998) and Wastegdrd et al. (submitted); s Grgnvold et al. (1995); t Sjpholm et

al.(1991); v Bennett et al. (1992); v Bunting (1994).

of the accuracy and consistency of radio-
carbon dates associated with time-equiva-
lent horizons. However, tephra deposition
is somewhat irregular at sites distal from
the volcanic system and evidence from sev-
eral sites is required when attempting to es-
tablish a reliable tephrochronological
framework in such areas.

By applying a density-separation techni-
que to remove unwanted minerogenic par-
ticles, two horizons of measurable concen-
trations of volcanic ash have been detected
in deposits of Late Devensian Late-glacial
age (13 - 10,000 14C BP) at six sites from in
Scotland (Turney, 1998a). On the basis of
major element shard geochemistry, an up-
per micro-tephra layer is equated with the
well-known Vedde Ash, the principle com-
ponent of North Atlantic Ash Zone One
(NAAZO) (Table 1). It has also been found
in a variety of oceanic, cryogenic and ter-
restrial repositories of the North Atlantic

region and has been dated to 10,300 14C BP
(Birks et al., 1996). The lowermost tephra
horizon, the Borrobol Tephra (~12,500 14C
BP; Turney et al., 1997) has only been de-
tected so far at sites in Scotland, for few
sites elsewhere have been investigated to
determine whether an equivalent ash hori-
zon can be detected at around this time. No
source has yet been identified for the Bor-
robol Tephra, but its geochemical composi-
tion also indicates an Icelandic origin.

A clear spatial pattern of maximum
shard concentration is evident for both
tephras. The highest number of shards per
cm3 occur in sites in the North and West,
but this pattern is not simply related to lo-
cation (Figure 1; Table 2). Atmospheric
and post-depositional sedimentation pro-
cesses appear to be the most important fac-
tors controlling the stratigraphic distribu-
tion of tephra shards in lake sediments. Sin-
gle peaks tend to reflect air-fall, though in
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most cases a ‘tail’ is observed in sediments
directly above the peak consistent with de-
position of reworked material within the
catchment. Multiple tephra peaks generally
reflect post depositional disturbance, and
the interpretation of such features can be
complex.

The discovery of Late-glacial tephra
horizons on the British mainland represents
a significant advance. It allows precise cor-
relation with other high resolution se-
quences in the North Atlantic region, e.g.
Greenland ice cores, avoiding the complex-
ities inherent in correlations attempted on
the basis of radiocarbon dating (e.g. radio-
carbon plateaux and contamination.

The Faroe Islands lie in an ideal location
(in the North Atlantic, midway between
Iceland and mainland northwest Europe)
for searching for new Late-glacial tephras.
If equivalent tephras, marked by sulphate
peaks, can be traced in the GISP2 ice core
then theories of tephra dispersal can be test-
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Fig. 1: Location of six sites investigated.
Mynd 1: Stgdukort, id visir seks stgd, sum eru kannad.

ed (Zielinski et al., 1996). The type site of
the earliest of the four main components of
NAAZO, the Saksunarvatn Tephra (~9140
+ 160 and 9180 + 140; Jéhansen, 1975), is

Site Name Lat. (°) Long. (°) Depositional Environment Maximum  Maximum shard
Depth concentration
(m) (number shards per
cm? wet sediment)
Vedde  Borrobol
Ash Tephra
1 Borrobol 58°09°30’ N  03°50’ 00" W infilled lake basin 5 6222 373
2 Tanera More ~ 58°00° 24’ N 05°23’ 36" W  infilled isolation basin 8 259 17
3 Tynaspirit West 56° 13’ 10"’ N 04° 10’ 00" W infilled kettle hole 2.5 128 9
4 Whitrig Bog 55°36°02° N 02°36° 00" W  infilled lake basin in inter drumlin hollow 2.95 743 65
5 Muir Park Reservoir 56° 05’ 11"’ N~ 04° 16’ 58 W infilled lake basin 8 92
6 Kennethmont  57°21° 03 N 02°46° 25" W infilled hollow (non-lacustrine) 2.5 22

Table 2: Site locations, associated information and maximum concentration of Vedde Ash and Borrobol Tephra
shards found at each site. For Muir Park Reservoir and Kennethmont organic Late-glacial Interstadial
deposits, which the Borrobol Tephra was found in at the other four sites, were not available for examination.
Talva 2: Stadsetingar og upplysingar { sambandi vid ter og hdmarkskonsentration av brotum tr Vedde-gsku og
Borrobol-tefru, sum eru funnin 4 hvgrjum stad. I Muir Park Reservoir og Kennethmont bar ikki til at kanna
livrunnin seinglasial millumstgdusetlgg, sum Borrobol-tefran var funnin { 4 hinum fyra stgdunum.
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Figure 2: Ternary plot of Fe,, K;0 and CaO
composition of tephra shards analysed from all six
sites illustrating the geochemical distinction between
the Vedde Ash and the Borrobol Tephra.

Mynd 2: Triskift strikumynd av Fe,, K,0 og CaO
samansetingum av tefrubrotum, sum eru greinad tr
gllum seks stgdum og visa tann jarOevnafrgdiliga
munin millum Vedde-gskuna og Borrobol-tefruna.

1 Borrobol
2 Tanera More
3 Tynaspirit West

Sites: 4 Whitrig Bog

5 Muir Park Reservoir
6 Kennethmont

at Saksunarvatn, Streymoy. It appears that
the Faroe Isles had a parochial ice cap dur-
ing the Last (Weichselian) Glaciation and
only small corrie glaciers existed during the
cold periods that interrupted the general
warming that led to deglaciation (e.g.
Younger Dryas Chronozone of NW Eu-
rope) (Geike, 1880; Humlum et al., 1996).
It is therefore likely that some sediment se-
quences have developed on parts of the
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Faroes which extend through the Late-
glacial period, and these may contain trace-
able quantities of the three main tephras re-
ferred to above: Vedde, Borrobol and Sak-
sunarvatn. Other, as yet undiscovered
tephra layers, some of which may equate
with other components of the NAAZO,
could also be found on the Faroe Islands.
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m; Celcius-stig skrivad °C). Myndir: Talvur og myndir
(eisini fotomyndir) eiga at standa aftan 4 tekstin, og fra-
greiding um teer eigur at standa { myndatekstinum (ikki sum:
..sf tekst). I talvunum eigur teigari at verda nyttur, ongantid
glopp. Myndir eiga at verda sendar sum ein EPS ella TIFF
fila ella prentadar 4 hvitt pappir. Allir stavir og ¢ll tgl verda
sett vid telduni hja prentaranum. Svart/hvitar fotomyndir ella
litmyndatalvur mugu sendast sum diasmyndir (6cm x 6¢m)
ella sum glansprent, ikki stgrri enn A4 til stgddar.

[ tekstinum eiga tilvisingar ikki at verda talmerktar, men
navngivnar sum Joensen (1963) ella td id tad liggur betur fyri
sum (Joensen, 1963). Er meiri enn ein tilvising, eigur at
verda skrivad soleidis: Joensen (1963; 1970), ella: (Joensen,
1963; 1970), ella: (Svabo, 1783; Joensen, 1963). Soleidis
eigur at verda vist til dvisar siour: (Joensen, 1963: 123-134).
Soleidis eigur at verda vist til tveir hgvundar: (Joensen og
Téning, 1970) og soleidis til meiri enn tveir hgvundar:
(Enckell et al., 1986). Longri nidri stendur tilvising i fullum
ordalj6di. Tilvisingarlistin eigur ikki at verda settur f{
nummarrgd, men skrivadur i békstavargd, heiti 4 békum {
fullum liki, tidarrit vid teimum styttingum, sum tidarritid
nytir { Igtuni, so sum:
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