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Abstract — Approximately 1200 years ago (c. 1230 *AC yr. BP) a mature birch wood in southern Iceland
was devastated by inundation in a catastrophic jokulhlaup flowing westwards from Katla. This flood was the
youngest prehistoric flood in a series of Holocene jokulhlaups that covered the Markarfljot-Landeyjar area of
southern Iceland. Sedimentological analysis presented here indicates the flood was associated with an eruption
of the volcano Katla, similar to historical jokulhlaups along the south coast of Iceland. A new radiocarbon
date, tephrochronological studies and observation of the remaining tree stumps combined with interpretation
of previously published data shows that the trees were around 60—100 years old when inundated and that much
of the lowlands of Landeyjar were probably similarly vegetated at this time. Deposits and scoured bedrock in
similar stratigraphic locations upstream may relate to passage of the flow along the main Markarfljot valley
from northwest Myrdalsjokull. From a hazard perspective it is critical to establish that such medium-scale
events have occurred in the past and their nature and impact, particularly since they are generally censored
from older Holocene sedimentary records by later geomorphic activity.

INTRODUCTION AND CONTEXT records of flood activity to the south and east of the ice
cap document varying scales of flood from large-scale
events (such as the 1918 flood which reached 300,000
m?/sec, e.g. Tomasson 1996) to very much smaller
floods (such as the Solheimajokull flood of 1999,
Einarsson 2000). No known historical Katla floods

Jokulhlaup-dominated sandur plains dominate the
south coast of Iceland (Maizels and Russell 1992).
The impact of these jokulhlaups on areas that have
been subjected to repeated historical flooding (e.g.

Mgyrdalssandur, Skeidararsandur in southeast Iceland;
Larsen 2000, Russell and Marren 1999) is well under-
stood and hazard plans for such future events in these
areas are well developed. Recent activity in the Katla
Volcanic System has increased awareness of potential
hazards associated with future Katla eruptions (Gud-
mundsson et al. 2005).

Throughout the Holocene, interaction between the
volcano Katla and the overlying ice cap of Myrdals-
jokull has triggered many jokulhlaups, to the south
and east during historical and late prehistoric time and
to the west prior to settlement (Figure 1). Historical

have occurred westwards along the major braided
river Markarfljot. However, sedimentary records of
flood activity in the Markarfljot valley indicate that a
series of large, valley-filling floods occurred in pre-
historic times (Smith 2004, Larsen et al. 2005). This
record only includes the largest floods since subse-
quent jokulhlaups and fluvial activity have removed
and buried traces of smaller events which did not wash
deposits onto the less eroded valley sides. This limita-
tion of the sedimentological chronology is important
when considering flood frequency and scale in haz-
ard assessment. This paper presents key evidence of

JOKULL No. 55 75



Kate T. Smith and Hreinn Haraldsson

r

o
Fliotshljo

-L_skégasandur
Y

Glacial ice

T Coast

', Katla Sediment sites
** caldera rim (see Table 3)

] 5 10 15 20

MYRDALSJOKULL

Katla :

Figure 1. Myrdalsjokull, the Katla caldera and Eyjafjallajokull. The main outlet glaciers are Kotlujokull (K),
Sléttjokull (SL), Solheimajokull (S) and Entujokull (E). Sediment sites 1-4 (1: Drumbabdt; 2: North Aurasel;
3: Einhyrningsflatir; 4: North Pérsmork) are described in Table 3. Inset: Location map of Iceland. — Yfirlitskort
af rannsoknarsvedinu. Synatokustooum 1—4 er lyst { Toflu 3.

the existence and impact of an important, relatively
recent, smaller scale Katla flood to the west.

Drumbabét in the Fljotshli® area in the Markar-
fljot sandur plain is a key site in the westward-flowing
Katla jokulhlaup story, indicating that not only have
major floods flowed down this route from sources up-
valley, north of the popular wooded area of Porsmork,
but that a hundred or so years before the Norse settle-
ment of Iceland (landndm) a medium to small scale
event had a major impact on the landscape. The
’Drumbabbét flood” swamped and killed an extensive
mature birch wood in the Markarfljot lowlands. This
paper describes these buried trees, and presents new
data on their age and the sediments in which they are
found. We place this in the context of earlier studies in
the area and assess the implications for understanding
the palaeo-environment and flood record of the Mark-
arfljot valley. We present two new radiocarbon dates
(from Smith 2004) and also discuss a number of pub-
lished dates. Details of these are summarised in Table
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1. We have calibrated all the radiocarbon dates that
we discuss using OxCal v.3.10 (Bronk Ramsey 1995,
2001, 2005) with atmospheric data from Reimer et al.
(2004) and present calibrated ages calculated at 95.4%
confidence levels.

Past studies in Landeyjar and the Drumbabét
trees

Around 1990 large-scale storms in the northern Mark-
arfljot sandur area eroded extensive areas of the un-
vegetated sand deposits which make up the sandur
plain at Drumbabdt, an abandoned farm site just south
of the rich agricultural area of Fljotshlid (Figures 1
and 2), exposing mature birch tree trunks which pro-
truded about 0.5 m above the sandur surface and had
hitherto been buried. Changes in smaller branches of
the Pvera river, also around this time, caused river
bank erosion and gave access to the sediment layers
in which the trees were rooted. Farmers in the area
first discovered these exhumed trees. Markis Run-
Olfsson (of Langagerdi) contacted one of the authors,
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H. Haraldsson, who first studied the site in 1992 and
presented discussions of these findings in Haraldsson
(1993).

Eggertsson et al. (2004) have carried out den-
drochronological work on the Drumbabdt trees which
indicates that the trees died en masse and that they
reached 70-100 years old. They state that the width of
the tree rings indicate a similar summer temperature to
that recorded in southern Iceland between 1930-1940,
the highest temperatures ever registered in Iceland.

Local folklore mentions buried trees at this loca-
tion (Markas Rundlfsson, pers. comm. to HH, 1978),
which is also supported by the site name (drumbur =
tree trunk). Sedimentological studies involving sur-
face analysis and deeper coring experiments were car-
ried out in 1978, prior to the exhumation of the trees,
to try to find tree remains. The only organic deposit
found at this time was discovered at Teigsaurar, about
3 km east of Drumbabdt; a 40 cm thick layer of silty
sediments containing remains of plants and birch trees
with trunks up to 10 cm in diameter, covered with
roughly 3 metres of sand and fine gravel. Haraldsson
(1981) radiocarbon dated a sample from the middle of
this layer to 1485465 4C yr BP (U-2807; calibrates
to 1520-1290 cal BP). In many profiles in the coastal
plain of Landeyjar where the Markarfljot river and
sandur reaches the sea, Haraldsson (1981; 43) found
a horizon of fine sand at a similar stratigraphic level
in different localities, usually close to the former river
channels in the area. Near the farm Holmar, in south
east Landeyjar, peat directly below this sand layer was
dated to 1350+65 14C yr BP (U-4298; calibrates to
1390-1130 cal BP).

Figure 2. a) Partially exposed birch tree stumps in the
eroded flood deposit at Drumbabdt. b) Tree trunk
found lying horizontally within the deposits and in-
situ tree stump exposed in riverbank section. ¢) In-situ
birch tree stump within the flood deposit at Drumba-
bot. Bark dated to 1230435 4 C yr BP (AA-48027).
— a) Stubbar af birkitrjdm standa ad hluta til uppir
flodaseti sem rofist hefur ofanaf vio Drumbabdt. b)
Trjdstofn sem fannst ldréttur i setinu og trjdstubbur {
lifsstoou i drbakkanum. c) Birkitrjdstubbur i lifsstoou
i flodaseti vio Drumbabdt. Borkurinn hefur verio ald-
ursgreindur, 1230+ 35 Cc dr.
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Table 1: Radiocarbon dates used in discussion, including two new dates from Smith (2004). Calibrated dates
are calculated at two sigmas (94.5% probability). Dates in brackets are less probable. See Figure 1 for locations
of sites. — Kolefnisaldursgreiningar sem fram koma i greininni, p.d.m. tveer nyjar frd Smith (2004). Leidréttur
aldur er reiknadur meo tveim sigma (94,5% likindi). Aldur i svigum er oliklegri. Sjd stadsetningu synatoku d

1. mynd.
Location Sample type 4Cyr BP | Cal BP Cal AD Lab Code | References
Teigsaurar Plant remains from silty | 1485£65 1520-1290 | 430-660 U-2807 Haraldsson
sediment layer (1981;36)
Hoélmar, Land- | Peat 1350465 1390-1130 | 560-820 U-4298 Haraldsson
eyjar (1110-1090)| (840-860) (1981;36)
Drumbabot Buried birch tree bark | 1230+35 1270-1060 | 680-890 AA-48027 | New date
(AMS) from Smith
(2004)
SILK YN Subsamples of a lcm | 1660£12 1575-1525 | 375-425 Weighted | Dugmore et al.
tephra, Sol- thick peat layer between (1605-1580)| (345-370) | mean of | (2000)
heimajokull SILk YN and overlaying 19  dates
foreland La tephra from GU-
7070  to
GU-7096
Layer H tephra,| Peat 154050 1540-1330 | 410-620 GU-10383 | New date from
Lambafells- Smith (2004)
heidi, S. Eyja-fjallajokull

RESULTS
Drumbabot trees and flood sedimentology

In the summer of 2000 the authors reinvestigated the
Drumbabét site as part of a wider project chroni-
cling the flood history of the Markarfljot valley (Smith
2004).

These trees can still be found extruding through
the sandur surface at the site of Drumbabo6t (around
63°N 42°43”,019°W 06’ 57, Figure 1). Today some
of these trees have snapped due to exposure to the el-
ements and now stand between 20 and 60 cm above
the sand surface. Others several metres long lie hor-
izontally within and top of the sands. The trees are
very well preserved birch trees (betula penchula) and
their trunks have diameters of up to 25 cm where they
are entombed in situ by the sands, most of them lean-
ing slightly to the west or south-west (Figure 2). They
show no sign of damage or scouring and are coated
in a fine layer of pale silt between their bark and the
surrounding sands. Roots up to 5 cm in diameter are
found within a grey silt deposit and underlying grav-
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els. This silt layer includes casts of woodland-floor
vegetation, some of which are briefly exposed on the
surface but are quickly eroded away by the action of
the wind. The story behind the demise of these trees
is an important puzzle and is the main focus of this
paper. They are also important due to their large size
compared to present-day Icelandic birch woods, upon
which we will briefly touch, and their use as a den-
drochronological resource for dating other wood re-
mains in Iceland, as discussed by Eggertsson et al
(2004).

Bark from one tree has been dated using AMS ra-
diocarbon dating to 1230435 “C yr BP (AA48027,
Smith 2004, calibrates to 1270-1060 cal BP). It is
considered likely that the sampled tree died some time
during the centuries shortly before the eruption of the
Landnam tephra, the deposition of which has been
dated from correlations to the GRIP Greenland ice
core to 8712 AD (Gronvold et al. 1995). The diam-
eter of the tree (~23 cm) and rough counting of the
tree rings indicates that is was 60—80 years old when
it died.
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Table 2: Electron microprobe analysis of tephra layer 76-2 (see Figure 3 for location of layer). — Greining d
gjoskulagi 76-2 (sjd stadsetningu lags d mynd 3).

76-2  Si0O; TiO; AlbO; FeO MnO MgO CaO Na;O KO Total
(a) 7033 0.77 13.67 376 0.06 0.52 1.47 4.5 3.34 98.42
(b) 6651 1.16 1417 564 020 1.15 295 460 294 9931
6639 125 1398 545 009 097 289 444 2.67 98.13
66.18 124 1405 556 0.19 1.11 272 406 272 9784
66.12 126 14.19 589 0.15 110 276 455 3.00 99.02
6604 131 1379 553 0.15 106 280 448 2.87 98.05
6600 120 13.69 549 0.19 1.04 294 461 278 9793
6600 1.18 1407 575 0.11 103 276 473 276 98.39
6583 128 1386 561 0.16 1.09 293 452 271 9799
6582 129 1405 573 0.18 110 295 433 257 98.03
65.65 120 1383 543 0.16 1.12 283 439 272 9733
6559 121 1398 541 0.10 1.13 291 439 278 97.50
6558 124 1405 566 0.16 1.06 290 461 281 098.07
mean 6598 123 1398 560 015 1.08 286 447 278 98.13
s.d. 0.30 005 015 015 004 005 008 0.17 0.12 0.56
(c) 4745 450 1275 15.02 0.18 5.17 10.00 224 0.80 98.11
4649 426 12770 1447 0.15 505 957 3.08 0.79 96.56
46.39 429 1245 1420 023 502 974 3.04 0.74 96.08
46.33 436 12.61 1443 023 498 9.69 3.08 0.78 96.50
mean 46.66 4.35 12.63 14.53 020 506 9.75 286 0.78 96.82
s.d. 053 011 013 035 0.04 008 018 041 002 0.89

Soil and tephra layers stratigraphically below
the Drumbabdt sand and gravel deposit are exposed
within a small hillock at Drumbab6t. A pale tephra
layer (76-2, Figure 3) within this sequence was anal-
ysed using a Cameca Camebax Microbeam elec-
tron microprobe using procedures recommended by
Larsen et al. (1999) and has a geochemical compo-
sition very similar to the silicic Katla tephra SILK
YN with 67% SiOy (Table 2). This tephra layer
dips below the Drumbabot bedded deposit indicating
that the sand and gravel deposit overlies SILK YN
(weighted mean of 19 dates from GU-7070 to GU-
7096; 1660412 “C yr BP, 1575-1525 cal BP, Dug-
more et al. 2000).

The deposit which surrounds the Drumbabdt trees
is a bedded vesicular, black, tephra-rich sand to gravel
deposit (Figure 3). The dominant black tephra is
basaltic tephra from Katla. Beds rich in gravel (clasts
between 0.8 cm and 5 ¢cm) and lithic sands are in-
terbedded with tephra-rich fine to coarse sands. Bed-
ding is predominantly horizontal with some cross-
bedding in upper layers. Lenses of fine sand and fine
black tephra are found in the base of the deposit. The
thickness of this bedded deposit varies but was once
somewhat deeper, this overlying material having been
eroded in strong winds and by river action (Marks
Runolfsson, pers. comm.). This means that as well as
once being a deeper deposit, the structure and nature
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Figure 3. Sedimentary logs illustrating the relationships between the buried trees, surrounding deposits and sim-
ilar deposits upstream. Tephra layers from historical time have calendar ages and prehistoric dates are stated in
Hc years BP (from Porarinsson 1975, Larsen 1979, Hammer et al. 1980, Dugmore 1987, Gronvold et al. 1995,
Zielinski et al. 1995, 1997, Smith 2004). Volcanic systems are: K, Katla; H, Hekla; E, Eldgja; V, Veidivotn.
Layer H is a tephra layer from Eyjafjallajokull. (*) is location of tephra sample 76-2’, see Table 2 (from Smith,
2004). — Snid setlaga sem syna tengsl milli trjdleifa, setsins umhverfis peer og sets ofar d Markarfliotsaurum.
Gjdskulog frd sogulegum tima syna almanaksdr og forsogulegur timi er syndur { C** drum. Eldstoovakerfi eru:
K=Katla, H=Hekla, E=Eldgjd, V=Veioivotn. Lag H er gjoskulag frd Eyjafjallajokli. (*) synir stadsetningu

gjoskulagsins “76-2", sjd toflu 2.

of the uppermost sections of this deposit can no longer
be determined. This tephra-rich unit is underlain by
pale olive-yellow clay including fine black tephra. Be-
neath this, the trees, where standing, are rooted in c.
10 cm thick mottled grey-green silt, with underlying
clast-supported gravels.
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Stratigraphically related deposits

East of Drumbabo6t, north of the abandoned farm
site Aurasel, horizontally bedded granules overlay
a coarse tephra-rich sand unit with cross-bedding,
ripple laminations and silt drapes. These deposits
are deltaic in appearance suggesting deposition into
standing water. The increase in grain size up the pro-
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Table 3: Sedimentary descriptions (see Figure 1 for locations of sites). — Lysingar d setlogum og setgerdum (sjd
stadsetningar d mynd 1).

63°N 42’ 467,
020°W 04’ 417

Riverbank
exposure

laying structured fine sands (coarse
black tephra and coarse sand lithics)
with cross bedding (foresets), ripple
laminations and silt drapes. Deltaic
structures.

SEDIMENT SITE DESCRIPTION LITHOFACIES | STRATIGRAPHY

SITES MORPHO- CODES

(GPS location) LOGY

1: DRUMBA- Braided sandur | Bedded coarse black tephra includ- | Sh/Grh Below the ’flood’

BOT ing lithics from fine sand - 0.8 unit:  SILK YN!,

63°N 42’ 43”; cm clasts, olive brown silt at base, exact stratigraphic

019°W 06’ 577 lenses of fine sand, fine black tephra relationship un-
at base. Deposit surrounds mature clear. Trees have
well-preserved macrofossil trees. radiocarbon date

1230+35BP
2: North Aurasel | Braided sandur. | Horizontally bedded granules over- | Upper: Grh Above the ’flood’

Lower: Ft (r)

unit: V870 and 4+
black tephra layers.
Some may be re-
worked.

m)

tephra.

3: Einhyrnings- Rofabard in | Approximately 2m. Bedded. Occa- | Sh/Gh Above the ’flood’
flatir soil  terraces | sional layers gravel-rich with clasts unit: V870 and 2
63°N 43 467, above post- | up to 0.8-1 cm. Mainly fine to black tephras
019°W 28’ 27~ glacial lavas coarse black tephra and lithic sand.
Some silt drapes.

4: NORTH Exposure on 68 cm thick, 2 units: Upper 14 | Upper: Gh Above the ’flood’
PORSMORK the lava surface | cm. Bedded coarse black tephra | Lower: Sh unit: V870 Below
63°N 43” 447, just above with gravel up to 1 cm. Lower: 34 the ’flood’ unit: 5
019°W 27° 09~ gorge top (305 | cm. Crudely bedded coarse black black tephras and

Layer H.

file also represents an increase in flow strength with
time. These deposits are found beneath the Landnam
tephra (871£42 AD, Gronvold ez al. 1995) and at least
four black tephras.

Fluvial-type deposits (bedded sands, granules,
gravels and mud-flow type matrix supported diamicts)
have been identified in similar stratigraphic locations
in the middle of the valley at Einhyrningsflatir (Fig-
ure 3, Table 3) and at the top of the Markarfljot gorge
north of Porsmork. These deposits are all found be-
neath the Landndm tephra and/or above Layer H, a
prehistoric silicic tephra from Eyjafjallajokull dated
to 1540450 14C yr BP (Smith 2004, GU-10383, cali-
brates to 1540-1330 cal BP), although the exact num-
ber of black tephras separating them from these key
horizons varies.

Upstream deposits at Einhyrningsflatir are ap-
proximately 2 metres deep, horizontally bedded black
tephra-rich sands with occasional gravel-rich beds
with clasts up to 1 cm. This unit is overlain by two
black tephra layers and the Landnam tephra layer. A
profile just above the top of the Markarfljot gorge,
north of Porsmork, shows a crudely bedded black
tephra-rich deposit with sand-sized lithic grains in the
upper layers, just beneath the Landnam tephra and
overlying five black airfall tephras and Layer H. There
is no evidence of a Katla flood at this time in soil sec-
tions in the upper slopes of hills north of Porsmork or
along Langanes.
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DISCUSSION
Trees in the Markarfljot sandur area

These mature buried birch trees at Drumbab6t are un-
common in the Markarfljot area and Iceland in gen-
eral, both in terms of their size in relation to their
age and also in the nature of their burial. Compari-
son of the radiocarbon date for the sampled Drumba-
bot tree which was probably around 60-80 years old
when it was killed (1230435 4C yr BP) with Har-
aldsson’s (1981) date for the layer with tree remains
at Teigsaurar (1485465 “C yr BP) and bearing in
mind that gradual vegetational succession means that
the underlying surface may have been stable for some
100-200 years before the trees really took hold, sug-
gests that trees were probably growing across the
Markarfljot sandur for some centuries prior to burial
of the woodland. The biggest tree trunks and the
most widespread birch woods in the lower part of
the sandur field, Landeyjar, are also of similar age,
dating from the mid first millennium AD (Haralds-
son 1981). This indicates that burial events of this
scale did not happen during this time on decadal or
even centurial timescales, but were large-scale, low
frequency events.

As yet, no similarly large areas of mature trees
have been discovered elsewhere in the valley or other
tree remains buried by very thick tephra-rich deposits.
Woody fragments and cavities in tephra layers and
soils where woody plants once grew are common
in low, valley-side prehistoric sediment exposures all
along the Markarfljotsaurar margins and in Porsmork.
Most of these fragments are less than one to five cen-
timetres in diameter but on occasion may reach simi-
lar sizes of around 20 cm across. This evidence for
woodland extends in most profiles on lower slopes
away from the sandur plain right up to the soils di-
rectly beneath the Landnam tephra layer. Much work
in Iceland indicates that the impact of settlement ac-
tivities and later climatic deterioration significantly
reduced tree cover (as discussed by Dugmore et al.
2005), and extensive evidence has been collected for
this in the Markarfljot-Eyjafjoll area (e.g. Pahlsson
1981, Buckland er al. 1991, Simpson et al. 2001).
The Drumbabdt site is unusual in that mature wood-
land grew here over a wide area but was extinguished
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perhaps some centuries prior to the settlement period
and that there is no evidence here, or in other riparian
zones in Landeyjar, of regrowth of similar woods after
the burial event.

Drumbabot flood

The deposits at Drumbab6t are most similar to jokul-
hlaup deposits which make up the sandur surfaces
along the south coast of Iceland (e.g. Skdgasandur,
Soélheimasandur, and Mgyrdalssandur; e.g. Jonsson
1982, Maizels 1989, 1991, 1993, Témasson 1996).
Bedding of these sands suggests transport by a water-
dominated flow. The lack of discrete bands of lithics
or extensive low-flow facies with fine ripples or lam-
inations, combined with the extremely good preser-
vation of the trees suggests rapid emplacement of the
sands within one flow event as opposed to normal out-
wash conditions. Cross bedding and ripple lamina-
tions in the deposit at Aurasel suggest low flow water
transport perhaps into standing water forming a delta.
These two different situations may indicate variation
in the type of flow across the area or perhaps represent
different time slices during the duration of the event.
Perhaps Drumbabdt lies closer to the main Pvera flood
channel than the deposits north of Aurasel, explaining
the difference in thickness of the deposits as well as
the different flow regimes represented.

If these deposits at Drumbabot, Aurasel and along
the Markarfljot upvalley are indeed the products of a
single event they are best explained by a flood orig-
inating from close to or perhaps even beneath Myr-
dalsjokull passing down the Markarfljot. Haraldsson
(1993) interpreted the Drumbabo6t deposits as the re-
sult of a devastating flow caused by a subglacial erup-
tion, a thesis supported by the more recent work pre-
sented here. Tephrochronological dating of upstream
events places the flood before the deposition of the
Landnam tephra (87142 AD, Gronvold et al. 1995)
but after the deposition of Layer H (1540450 4C yr
BP, Smith 2004). No other evidence has been found
for this event along the northwest or southern channel
margins at Langanes or on the higher slopes north of
Porsmork giving upper limits to the flow. However, it
most probably did overtop the gorge as it entered the
wider middle valley flowing across the relatively flat
lava surfaces to Einhyrningsflatir, along previously
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abandoned flood channels and back into the gorge
further downstream. As it reached the Markarfljot
sandur, at the end of the gorge system by Porsmork,
the flow was focussed in the centre of the valley, not
spreading out to the low slopes along the valley mar-
gins at Langanes or the northern Markarfljot banks.
This flood became channelled as it reached F1jotshlio,
with tephra-rich flows following the general line of
the Pvera, swamping the trees at Drumbab0t. It seems
likely that over Landeyjar the flow was confined to
the main river channels and if any flow extended over
the wider areas it was at a lower velocity, mainly wa-
ter, carrying only finer sediment. Haraldsson (1981;
43) gives a maximum age of 1350465 4C yr BP (U-
4298, 1390-1130 cal BP) close to river channels in
Landeyjar which may have been deposited by over-
bank flow or wind displacement of fine material from
channel deposits. This date compares well with the
Drumbabbt tree date presented here (1230435 4C yr
BP, AA-48027, 1270-1060 cal BP, Smith 2004) and
suggests that both of these deposits may have been
emplaced during the same flood event.

IMPLICATIONS

Consideration of the Drumbab0t story presents impli-
cations for understanding the environmental impact
of medium/small scale flood events and the scale of
floods reflected in the Holocene sedimentary record.

This flood at 1230435 4C yr BP (Smith 2004)
deposited multiple metres of flood sediment within
the channel of the Pvera covering much of the sandur
area with a thin coating of silt and sand. Woodland
was swamped and killed and there is no evidence of
reestablishment of similar mature woods. Recovery
of vegetation on mudflow and pyroclastic surfaces is
related to substrate stability, presence of sufficient or-
ganic content and nutrients in the sediment and avail-
ability of soil moisture in the period of seedling es-
tablishment (Frenzen er al. 1986). Although the main
tephra-rich sand and gravel deposits would be free-
draining and less suitable for colonisation, silt-rich
low-flow or windblown deposits outside of the main
channels may have been nutrient rich and thus have
rapidly become revegetated and stable.

Despite causing a major influx of sediment into

the drainage network of the lowlands the Drumba-
bot c. 1230 *C yr BP flood did not cause any ma-
jor channel changes. Major changes in the drainage
pattern in the lower part of the region did not occur
until 500 years later, around 1200 AD (Haraldsson
1981). Then, probably in a single event, the exist-
ing pattern with numerous (at least seven) relatively
small courses on the plain was abruptly changed when
all courses were combined in a single channel on the
eastern part, and peat deposition started in the aban-
doned courses. The cause of this event is unknown,
but may be related to a climate change and increased
glaciofluvial activity. So far no sedimentary or his-
torical records have been found for a volcanogenic
jokulhlaup at this time.

The majority of the Holocene floods identified in
the Markarfljot valley left traces of sediment along
the valley margins, filled the approximately 5 km
wide valley in the sandur area and filled and over-
topped the gorge upstream (Smith 2004, Larsen et al.
2005). Grondal et al. (2005) state that such floods
had a discharge, if water-dominated, of over around
100-300,000 m?/sec. Since the Drumbabét flood has
mainly been identified based on evidence found in
the sandur area and did not seem to extend so far
up the valley sides we infer that it was significantly
smaller than other floods recorded (less than 100,000
m?/sec if expressed in the same terms), and has only
been recognised because it is a relatively recent event.
Such medium and small scale events are not repre-
sented in the older Holocene sedimentary records,
since their deposits have either been scoured away or
buried by subsequent fluvial and flood activity. This
lack of evidence however cannot be interpreted as a
lack of jokulhlaup activity in the Markarfljot between
the biggest Holocene events, meaning that frequen-
cies calculated based on sedimentary records must be
understood as minimum estimates only. As can be
seen from the Drumbabot story presented here, even
smaller scale flood events have overtopped the gorge,
washed over the banks of the main river channels on
Landeyjar and been catastrophic enough to destroy an
entire mature birch wood. Indeed, neither Haraldsson
(1981, 40; 1993) nor Pahlsson (1981; 60) found any
signs of organic deposits older than around 2000 4C
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yr BP from Fljotshlid down to the coast, which is un-
usual for presently vegetated areas in Iceland.

This may mean that before that time, the region
west of Myrdalsjokull was relatively frequently over-
flooded by jokulhlaups depositing sandy and granular
sediments, as has been the case with the areas south
and east of Myrdalsjokull in later times (Skogasandur
and Myrdalssandur). Although sedimentary records
in the Markarfljot to date do not indicate such high
frequency events this may predominantly reflect the
low preservation potential of small-scale (Drumbabot-
sized) flood sediments and landforms. It is most likely
that jokulhlaups of this size flowed westward from
the Katla area more often than the terrestrial records
found so far can indicate and that these smaller events
had a significant impact on shaping the landscape dur-
ing this time.

CONCLUSIONS

The Drumbabét site in the Fljotshlio area in the Mark-
arfljot sandur plain is a key site in the story of Markar-
fljot floods and for understanding issues of flood im-
pact and reconstruction. First studied by Haraldsson
during the 1970s—1980s, reconsideration by the au-
thors in 2000 has placed the site in a wider context
of Markarfljot floods and relates it to more general is-
sues in palaeoenvironmental reconstruction. This pa-
per presents a new radiocarbon date on a bark sam-
ple taken from a tree at Drumbabdt south of Fljots-
hlid indicating that an extensive mature birch wood
was killed at 1230435 '4C yr BP, before the deposi-
tion of the Landnam tephra and the settlement of Ice-
land. Evidence from across the sandur area suggests
that these trees had been growing across the region for
some centuries.

Analysis presented here of the deposits surround-
ing these trees suggests that they were inundated by a
jokulhlaup from Katla travelling down the Markarfljot
valley, confirming earlier work by Haraldsson (1993).
Importantly the Drumbabdt site points out the devas-
tating impact a medium-scale flood event can have on
the environment. Holocene records of flood activity
predominantly limited to sedimentary evidence at val-
ley margins may underestimate the frequency of such
events. Were they to happen today they could present
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a significant hazard.
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Ummerki forsogulegs storhlaups 4 Markarfljots-
aurum

Fyrir rimum 1200 drum (1230435 C'* ar) eydd-
ist fullvaxinn birkiskogur sunnan Fljotshlidar & Sud-
urlandi af voldum vatnagangs og sandburdar { jokul-
hlaupi til vesturs fra Kotlu. Petta hlaup var hid sio-
asta margra forsogulegra jokulhlaupa sem flett hafa
um Markarfljotsaura og Landeyjar 4 nitima. Grein-
ingar 4 setsynum benda til ad hlaupid hafi tengst gosi {
Kotlu, svipudu jokulhlaupum austar med sudurstrond-
inni sem pekkt eru fra sogulegum tima. Ny kolefnis-
aldursgreining, gjoskulagarannsOknir og athuganir a
trjastubbum sem eftir standa syna ad birkitrén voru
60—100 ara gomul pegar pau voru ferd 1 kaf. Groo-
urfar var sennilega svipad 4 mestum hluta laglendis {
Landeyjum & pessum tima. Setlog og skiiradar klapp-
ir ofar med Markarfljoti, 4 svipudum stad { jardlaga-
skipaninni, geta tengst pessu hlaupi fra vestanvero-
um Myrdalsjokli nidur Markarfljotsdal. Med tilliti til
aheattu 4 svedinu er mikilvaegt ad hafa stadfestingu 4
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a0 slikir atburdir attu sér stad { fortidinni og ad gera
sér grein fyrir edli peirra, dhrifum og umfangi, sér-
staklega par a® ummerkin hafa vidast glatast @r eldri
setlogum fra nlitima vegna sidari virkni landmotunar-
aflanna.
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