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SUMMARY

Soil physical and chemica properties were studied for a newly established plantation forest. The soil
classifies as an Andisol as it exists in a region prone to periodic volcanic and aeolian deposition. In this
paper, two pedons are described.

Soil texture is predominantly silty loam with weak structure. The constant influx of material has lead
to arapid thickening of the profile of about 0.6 cm yr this century. Major eruption features (Hekla 1510)
and regional erosional episodes (ca 1920, 1880) are identified in the profiles. The soils have Al , Si | and
Fe  typical of Icelandic Andisols with high Fe  reflecting the basaltic nature of the parent materials. Clay
content ranges between 15-20% based on oxalate extraction. Particle size analysis by hydrometer method
yields lower clay content because of the flocculation which is common for Andisols.

Organic matter ranges between 2-13%. Two distinct bulk density layers were evident: 10-90 cm
(0.73 g cm=) and 100-170 cm (0.58 g cm=). Particle density in the upper layer was 2.12 g cm™ with a
porosity of 0.66. A strong relationship was found to exist between organic matter and dry bulk density
(r>=0.79). No relationship was found between field-moist colour and organic matter. The soil moisture
characteristic curve (based on desorption) was compared with the theoretical curve for a silt loam. Both
curves fit field-collected data well.

Key words: Andisols, bulk density, Iceland, moisture characteristic, silt loam.

YFIRLIT

Jardvegur i aspartilrauninni i Gunnarsholti

Birtar eru nidurstddur fyrir rannsoknir & jardvegi i svokdlludu Asparholti i Gunnarsholti. Jardvegurinn er
daamigerd Eldfjallgjérd (Andosol), sem ymist hefur verid kalladur afoksjardvegur eda moéajoérd a is-
lensku. Jardvegurinn hefur myndast i fokefni og gjésku sem einkum er attud fra Heklu. Jardvegurinn
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hefur pykknad um 0,6 sm & & a pessari 6ld, sem telst mjog hréd pykknun. Al , Si_ og Fe  eru svipud
eda nokkru laegri en samkvaemt nidurstédum medinga & jardvegi annars stadar a landinu. Si_ gildin benda
til ad alléfan-leir sé um 10-12% jardvegsins, sem telst nokkud 1&gt gildi er skyrist af 6stédugu umhverfi
vegna mikils &foks. Ferryhydrat er metid sem 5-8% jardvegsins, sem telst hatt gildi er endurspeglar
jarnrik, basisk einkenni gjosku & islandi. Syrustig er leegst i yfirbordslégum en haekkar eftir pvi sem nedar
dregur i jardveginum. Syrustigid er amennt haara en i svipudum jardvegi i Alaska. Lifraan efni eru mjog
misdreifd i jardveginum eins og pekkist i annarri Eldfjallajord, en pau eru allt ad 13% samkvaamt madingu
med glamditapi. bad er eitt einkenna Eldfjallajardar ad binda lifreen efni, enda pétt efnavedrun sé jafnan
hrod i eldfjalladsku. Rimpyngd er 1&g eins eins og einkennir Eldfjallajérd i heiminum, eda fra 0,58-0,73
g sm=, og er natengd heildarmagni lifraana efna. Jardvegurinn getur haldid miklu magni af vatni, likt og
mjog leirrikur jardvegur, en hegdun pess i jardveginum likist pvi sem einkennir jardveg sem inniheldur
mikid magn kornastagdarinnar silt (méla). Pessi einkenni, sem auka mjég a vatnsleioni (gegndragpni)
jarévegsins, magna upp frostvirkni islensks jardvegs.

INTRODUCTION

The Gunnarsholt areaissituated in close prox-
imity to one of Iceland’ s most active volca-
noes, Mt. Hekla. It has erupted at least twice
each century on average (Thorarinsson, 1970)
and is the primary local source of the vast
tephra(ash) depositsto the north of Gunnars-
holt. As these deposits became increasingly
unstableduring the past severa centuries, eolian
erosional activity intheareaintensified. The
latter part of the 19th and beginning of the
20th centuries were characterised by sand en-
croachment inthe area, devastating many farms
and leaving infertile sandy desert in place of
arableland (Sigurjénsson, 1958). Thelandin
the vicinity of Gunnarsholt wastotally deser-
tified and the eolian activity caused rapid sedi-
mentation of airborne materialsat siteswhere
vegetation remained. Theresulting soil at the
Gunnarsholt experimental site consists of a
thick mantle of reworked and in situ volcanic
materials.

Soil that formsin volcanic gjectadevel ops
unigue characteristics that are referred to as
andic soil propertiesand they are classified as
a special soil type such as Andosols (FAO-
Unesco, 1988) or Andisols (USDA, 1994).
Theunique propertiesof Andisolsincludetheir
low bulk density, and high water retention abil-
ity, with water infiltration and hydraulic con-
ductivity resembling very silty soils (Maeda
etal., 1977; Wada, 1985).

The clay mineralogy is most often domi-
nated by allophane, and its unique chemistry

and morphology are responsible for many of
the andic properties. Other common clay min-
eralsin Andisolsincludeimogolite and ferry-
hydrate. An important feature of Andisolsis
their ability to accumul ate organic matter (Shoji
et al., 1993; Shoji et al., 1996; Wada, 1985),
such that Andisolsare capable of storing much
larger quantities of carbon substancesthan other
dry-land soil types (Eswaran et al., 1993). As
materials are continuously added to the top of
the soil, development in unweathered materi-
als occurs at the top rather than towards the
bottom of the profilein the C horizon. Old soil
materialsare buried asthe surfacerisesduring
the addition of volcanic and eolian materials.

Generally, Icelandic soils can be separated
into three major groups (Helgason, 1963, 1968;
Johannesson, 1960) on the basis of site char-
acteristics: soil of poorly drained sites (including
Histosols and Andisols); typical Andisols of
freely drained sites; and soils of barren areas
which constitute about 40% of Iceland’s sur-
face (Arenosols, Leptosols, Regosols, Gleysols,
usually exhibiting andic soil properties) ac-
cording to the FAO soil classification system
(Arnalds and Grétarsson, 1998). The soils of
the Gunnarsholt experimental site are freely
drained Andisols. Theclay mineralogy of freely
drained Andisols in Iceland is dominated by
allophaneandferryhydrate (Arnaldset al., 1995;
Wadaetal., 1992).

Two pedons are described in this paper.
Pedon A is used to characterise the physical-
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chemical properties. Pedon B is used to de-
scribethe physical layering and propertieswhich
may influence soil hydrology. A companion
paper describesthe soil hydrology in moredetail
(Strachanet al., 1998). Sigurdsson et al. (1998)
describe the broader research conducted at the
Gunnarsholt research site.

METHODS

Pedon A was described and sampled accord-
ing to standard methods (USDA, 1981). Sam-
pleswereair dried (40°C) and passed through
a2-mm sieve. The soilswere analysed for or-
ganic carbon using dry combustion (model
CR-12, LECO). Soil reaction was determined
in water suspension (1:1),in1 M KCl and in
NaF solution according to the Fields and Per-
rot method as outlined by Blakemore et al.
(1987). Ammonium oxalate soluble Al, Fe, and
Si (Al ,, Fe,, and Si ) were determined us-
ing | CP equipment, following Tamm’ s meth-
od with 1:100 soil extract ratioand 0.2 M am-
monium oxalate adjusted to pH 3.0. Samples
were shaken for 4 hrsin the dark prior to ex-
traction (Blakemoreet al., 1987). Water con-
tents at —0.1, —0.3, —1.0, and —15 bars were
determined in pressure chambers using thir-
teen air dried samplesbetween 15-75 cm depth
to devel op the characteristic desorption curve.

Pedon B was sampl ed using standard meth-
ods except where indicated. Field-moist and
air-dry colour were determined using the Mun-
sell scheme. Organic matter was determined
by loss onignition analysis as a percentage of
the oven-dry weight. Sampleswereheatedina
muffle furnace (Funatrol 1, Thermolyne) ina
stepwise fashion: 105°C for 24 hours to re-
move water, then to 650°C for 24 hours. A
temperature of 650°C provides complete oxi-
dation of organic matter with no potential con-
tamination from carbonate decomposition if
present.

Bulk density wasinitially determined from
four 95-cm-profiles in the south-west quad-
rant of the site which were averaged to pro-
duce a single profile. Auger samples with a
volume of 31.5 cm® were used such that each

sample covered 10 cm of depth and was cen-
tred on increments of 10 cm to correspond
with the soil moisture sampling protocols
outlined in Strachan et al. (1998). Bulk den-
sity from pedon B was sampled twiceat 10 cm
increments by pressing a tin of known vol-
ume (172.5 cm®) into the exposed face of the
pedon. All samples were dried at 105°C for
24 hours, the dry weight recorded and the bulk
density determined. Particle density was de-
termined for nine samples taken from pedon
B using a50 ml picnometer. A rough estimate
of grain size was determined by hydrometer
(model 152H, ASTM) for 14 samples exclud-
ing ash layers, and the dominant coarse lay-
ers. The hydrometer determines particle size
distribution by measuring the density of the
soil suspension at various times during set-
tling (Sheldrick and Wang, 1993). Thismeth-
od generally underestimates clay content of
Andisols, and has lead to an erroneous as-
sumption of low clay contents of Icelandic
soils (Arnalds, 1993). The results do, how-
ever, givevaluableinformation for the coarse
particle fractions and water behaviour of the
soils.

RESULTSAND DISCUSSION
Pedon A — General description

The soil at the Gunnarsholt experimental site
classifies as Typic Vitricryand according to
the US Soil Taxonomy, but the 1.5 MPawater
contents for air dried samples are near 15%,
and the soil nearly meetsthecriterionfor Typic
Haplocryand. General profile descriptions of
pedon A and pedon B are presented in Table
1

Distinctive layers marking singular eolian
deposition events and volcanic eruptions are
evident. At the base of the described pedonis
a5 cmthick coarse sand and gravel layer which
corresponds to the primary fallout from the
1510 eruption of Mt. Hekla. The composition
of the eolian materialsand tephrarangesfrom
rhyolitic to basaltic silicacontents.

Thetextureissilt loam throughout the pedon
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Table 1. Profile description of pedon A and B.
1. tafla. Jardvegslysing a snidi A and B.

Horizon Depth, cm Description

Lag Dypt, sm Lysing

Pedon A?

A 10-18 Very dark grayish brown (10Y R 3/2) silt loam; weak fine to medium subangular
blocky structure parting to weak fine granular structure; friable; roots com-
mon; abrupt wavy boundary

A2 18-20 Black (5YR 2.5/1) sandy loam; single grain; loose; roots common; eolain
sand layer or tephra; abrupt wavy boundary. Horizon not sampled

Bw1l 20-32 Dark brown (10YR 3/3) silt loam; weak fine granular structure/single grained,;
loose; very friable; few roots; abrupt wavy boundary

Bw2 32-55 Dark brown (10YR 3/3) silt loam; very weak fine subangular blocky struc-
ture; friable; few roots; abrupt wavy boundary

Bw3 55-73 Dark brown (10YR 3/3) silt loam; very weak fine subangular blocky struc-
ture; friable; abrupt wavy boundary

Pedon B?

Ap 0-12 10YR 2/2, m (10YR 3/4, d), very dark brown; silt loam; granular; many
roots; abrupt irregular boundary

Ah 12-12.5 Black; fine grained; single grain; depth of boundary varies from 12 to 20 cm
over 2 m distance; volcanic ash layer attributed to Hekla 1947 AD; abrupt
boundary

Bw 20-25 10YR 2/2, m (10YR 3/4, d), very dark brown; loam; granular; many roots;
abrupt boundary

Ahbl 25-26.5 Black; fine grained; contains coarser white material; abrupt boundary

Bwb1 27-29 10YR 3/3, m (10YR 3/3, d), dark brown; sandy loam; roots present; abrupt
boundary

Ahb2 29-30 Black; fine grained; contains coarser white material; abrupt boundary

Ahb3 31-31.5 Black; fine grained; single grain; abrupt boundary

Bwb3 31.5-43 7.5YR 3/4, m (10YR 3/6, d), dark brown; silt loam; granular; roots present;
abrupt boundary

Ahb4 43-44 Black; fine grained; contains coarser white material; abrupt boundary

Bwb4 44-49 10YR 3/4, m (10YR 3/6, d), dark brown; silt loam; granular; roots present;
abrupt boundary

Ahb5 49-50 Dark brown; sandy loam; abrupt boundary

Ahb6 50-53 Black; fine grained; single grain; abrupt wavy boundary

Ahb7 53-53.1 Black; fine grained; single grain; abrupt boundary

Bwh7 53-57 7.5YR 3/2, m (10YR 3/6, d), dark brown; silt loam; granular; abrupt bound-
ary

Ahb8 57-57.5 Very dark brown; sand loam; granular; contains large amounts of white

material; abrupt boundary

Ahb9 57.5-58.5 Dark brown; sand loam; granular; abrupt boundary

Continued on next page—Framhald & naestu sidu
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Horizon Depth, cm Description
Lag Dypt, sm Lysing
Ahb10 59-62 Very dark brown; fine grained; contains large amounts of white material;
abrupt boundary
Bwb1l0 6266 10YR 3/4, m (10YR 3/6, d), dark yellowish brown; silt loam; granular;
abrupt boundary
Ahb11 66-67.5 Black; sandy loam; contains some coarser white material; abrupt boundary
Bwbll  67.5-79 10YR 3/4, m (10YR 3/6, d), dark yellowish brown; silt loam; granular;
abrupt boundary
Ahbl2 79-80.5 Black; fine grained; contains some coarser white material; abrupt bound-
ary
Bwb12  80.5-94 10YR 3/4, m (10YR 3/6, d), dark yellowish brown; silt loam; granular;
abrupt boundary
Ahb13 94-94.5 Black; fine grained; single grain; abrupt boundary
Bwb13  94.5-99 7.5YR 3/4, m (10YR 4/6, d), dark brown; silt loam; granular; abrupt bound-
ary
Ahbl14 99-105 Brown; sand; depth of boundary varies from 90 to 120 cm over 2 m distance;
volcanic layer attributed to Hekla 1510 AD; abrupt irregular boundary
Ahb15 105-107 Black; fine grained; single grain; abrupt boundary
Bwb1l5  107-133 7.5YR 3/4, m (10YR 4/6, d), dark brown; silt; granular; abrupt boundary
Ahb16 134-136 Brown; sand; thickness of horizon varies from 1 to 2.5 cm over 2 m distance;
volcanic layer possibly attributable to Hekla 1389 AD; wavy boundary
Ahbl7 141-142.5 Black; fine grained; single grain; abrupt boundary
Bwbl7  142.5-146 7.5YR 3/4, m (7.5YR 4/6, d), dark brown; silt loam; granular; abrupt
boundary
Ahb18 146-146.5 Dark brown; sandy loam; granular; abrupt boundary
Bwb18  146.5-152 7.5YR 3/4, m (7.5YR 4/6, d), dark brown; silt; granular; irregular bound-
ary
Ahbl19 152-161 Black; fine grained; single grain; thickness of horizon varies from 3 to 6 cm
over 2 m distance; abrupt wavy boundary
Bwb19  161-165 7.5YR 3/4, m (7.5YR 4/6, d), dark brown; silt loam; granular; abrupt
boundary
Ahb20 165-170 Black; fine grained; single grain

a) Description by Olafur Arnalds, August, 1992, from locations within the Gunnarsholt field site—
Jardvegslysing Olafs Arnalds (agust 1992) & snidi A.

b) Description by I. Strachan, July, 1995, from a 1.7 m deep pit in the northwest quandrant of the
Gunnarsholt field site. Presence of volcanic glass optically verified. Dates of volcanic eruptions for
tephra beds at 12 and 99 cm inferred by Grétar Gudbergsson from regionally representative se-
quences. Coarse-grain layers (49, 57, and 66 cm) may reflect intervals of strong eolian action known
to have affected the region ca 1920, 1880, and 1850 (Sveinn Rundlfsson, personal communication)—
Jardvegslysing |. Strachan (juli 1995) a snidi B. Grétar Gudbergsson greindi dskul 8gin.

based on hand estimateswhich correspondwell ~ common for I celandic soils. The cambic hori-
to subsequent laboratory analyseson samples  zon designation followsthe example of Arnalds
from pedon B. Thestructureisweak asismost et al. (1995) and is based on colour differ-
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Table 2. Results of the chemical analysis of pedon A (see text for complete discussion).

2. tafla. Efnaeiginleikar fyrir snid A.

Horizon pH Al Si, Fe, Clays? CECP
Jardvegslag ocC H,O KCI NaF % meqg 100 g*
Al 2.4 5.8 49 10.2 2.0 1.7 3.6 16 19
Bwl 2.3 6.1 49 10.1 2.3 2.0 4.0 19 21
Bw?2 1.8 6.5 5.0 9.8 1.9 1.7 3.2 15 17
Bw3 2.2 6.4 51 9.9 2.3 1.8 3.6 17 20

a) Clays estimated as allophane and ferryhydrate—Leir metinn sem alléfan og ferryhydrat (Parfitt,

1990; Parfitt and Childs, 1988).

b) CEC (Cation Exchange Capacity) estimated according to regression equation (Arnalds, 1990)—
Jonrymd akvordud samkvaemt jofnu Olafs Arnalds (1990).

encesand the devel opment of aweak subangular
blocky structure.

Thesiteisfreely drained in summer while
water impoundment occurs on frozen ground
inwinter. The silty texture facilitates favour-
able infiltration rates and hydraulic conduc-
tivity, which also intensifiesfrost heave proc-
esses due to water movement to often station-
ary freezing fronts (Arnalds, 1994). Water re-
tention propertieswill be discussed in greater
detail with respect to pedon B.

Pedon A — Chemical characteristics

Selected chemical characteristics are summa-
risedin Table 2. Organic carbon contentsrange
between 1.8-2.4%. These values are some-
what lower than for Icelandic Andisols that
arelessinfluenced by eolian activity. The con-
stant flux of eolian and tephra materials lead
to rapid thickening of the profile, of about 0.6
cm yrt for the past 100 years, with conse-
guent burial of A horizons. For comparison,
organic matter determined by losson ignition
in pedon B ranges between 2—-13% for coinci-
dent depths (Figure 1). The organic distribu-
tioniserratic and extendsto somedepths, which
is often characteristic of Andisolsas aconse-
guence of Al-Fe complexing of organic car-
bon and burial by tephraadditions.

Soil reaction is lowest at the surface but
riseswith depth as has been reported for other
Icelandic Andisols. These values are higher
than commonly reported for Andisols under

similar conditions, including Alaska(e.g., Ping
etal., 1988, 1989; Shoji and Ono, 1978; Shoji
et al., 1982), which has been attributed to the
steady flux of eolian materialsinlceland (Arn-
alds et al., 1995; Jéhannesson, 1960). Potas-
sium chloride pH isup to 1.5 unitslower than
pH measured in H,O. Sodium fluoride pH is
near 10 for all horizons, indicative of andic
soil materials. Suchvery strongly alkaline NaF
pH values as compared to H,O pH values are
due to F~ replacing OH- which is related to
poorly crystalline hydroxides and allophane
constituents.

Andisols contain claysthat flocculate thus
potentially confounding conventional hydrom-
eter methods. It istherefore common to meas-
ure oxalate soluble Al, Si, and Fe in order to
estimate the amount of clay minerals (Parfitt
and Childs, 1988; Parfitt and Hemni, 1982;
Parfitt and Kimble, 1989; Parfitt and Wilson,
1985; Wada, 1985). Oxalate soluble Al and
Feareused asadiagnostic property for Andisols
(USDA, 1994). A simple method has been sug-
gested to estimate all ophane content by multi-
plying Si by six (Parfitt, 1990). This method
resultsin allophane contentsin these samples
ranging between 10-12%. The Al/Si ratio is
lower than is commonly found in Andisols
(Parfitt and Kimble, 1989), but is typical for
Icelandic Andisols (Arnaldset al., 1995; Wada
et al., 1992). By multiplying the Fe  values
by afactor of 1.7 (Parfitt and Childs, 1988) a
ferryhydrate content of 5-8%isobtained. This
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is unusually high, reflecting the basaltic na-
ture of some of the eolian and tephra sources
of the parent materials.

Cation exchange capacity (CEC) was not
measured. It has been shown that CEC of | ce-
landic soilsis highly correlated with the col-
loidal fraction of the soilsrepresented as Al
and Fe_, precipitation and organic carbon (r*=
0.92; Arnalds, 1990). Based on his method,
the CEC for pedon A is estimated to be near
20 meq 100 g soil for all horizons. The esti-
mate refersto CEC using 1 M sodium acetate
(pH 8.2) replaced with 1 M ammonium ac-
etate (pH 7). The charge of allophanic con-
stituents is pH dependent and CEC under
natural conditionsissomewhat lower.

Pedon B — Physical properties

Pedon B isrepresented by a1.7 m deep pit that
was excavated in the northwest part of the site.
The northeast face of the pit was cleaned and
the resulting observations are given in Table
1. Thereare numerouslayerswhichweredis-
tinguished by colour and or visible texture
changes. Soil layersrangein colour from dark
brown, and dark yellowish brown through to
very dark brown for the surface layers. All
layers show characteristic lightening with air
drying (increase in value and chroma). Many
layers vary in thickness on the order of 1-5
cmwithin ahorizontal distance of <1 m. Ver-
tical distance from alayer to the surface can
thereforevary by >10 cm. Thispattern of wavy
boundaries of irregular thicknessisindicative
of a hummocky terrain. In this environment
such topography develops over afew decades
by frost heave.

Layer identification and dating were done
by Grétar Gudbergsson (RALA) in situ. The
distinction between erosional and primary vol-
canic fallout layers was confirmed by subse-
guent analysiswith apetrographic microscope
using hand samples collected in situ. Samples
identified as primary fallout layers(e.g. Hekla
1510) contain particles that are angular and
isotropic to light (indicating volcanic glass),
and have few anisotropic particles. | sotropic

minerals(e.g. volcanic glass) appear dark when
viewed under crossed polars. The light from
the lower polar is unaffected by the glass and
is absorbed by the upper polar (Nesse, 1986).
In contrast, samplesfrom erosional layers (ca
1920 and 1880) contain rounded glass parti-
cles and large amounts of anisotropic parti-
cles (non-glass elements) indicative of weath-
ered material.

Figure 1 providesacomposite view of many
of the propertiesin pedon B. The moist Munsell
value and chromawere combinedinto asingle
darknessindex following Vreeken (1994). Dark-
est layersarefound near the surface with lay-
ers becoming more pale with depth. No rela-
tionship was found between darkness index
and organic matter although it should be noted
that many of the “dark” layers were not sam-
pled.

Organic matter (OM) measured by loss on
ignitionisshowntoincrease sporadically with
depth (Figure 1), likewise, bulk density isshown
to generally decrease with depth. The rela-
tionship between organic matter and dry bulk
density is shown in Figure 2. Organic matter
has a lower particle density and thus layers
with a greater OM content will likely have a
lower bulk density due to this simple com-
positional effect. Theincreasein bulk density
beyond 100 cmis not remarkabl e considering
that the soil detailed here comprises frequent
buried A horizons, porous aeolian material and
freeze-thaw cycles that override the effect of
compaction.

Becausewind isthe major depositional agent
in thisregion the pedon may feature periodic
accumulation of Andisols (containing organic
material s) redistributed by thewind. Thus, layers
comprised of deposits of redistributed mate-
rial will have higher OM than layerswith OM
accumulated in situ only. This fact may ex-
plain the increasein OM between 30-50 cm;
a period of higher aeolian activity in the re-
gion (Figure 1).

Thebulk density profileswere combined to
produce an average profile for the site (Fig-
ure 3). Two distinct layers are evident between
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10-90 cm, and 100-170 cm yielding signifi-
cantly different averages of 0.73+0.01 g cm=
and 0.58+0.02 g cm3, respectively (P<0.01).
Each of these values lie within the typical
range giveninthe literature (e.g., Arnalds et
al., 1995; Maeda et al., 1977). The average
particle density for the upper 90 cm was deter-
minedtobe2.12+0.04 g cm2whichfallsinthe
range of values given by Maedaet al. (1977).
If the average values for bulk density (0.73 g
cm) and particle density (2.12 g cm™) are
applied, theresulting average porosity is0.66
and the corresponding void ratio is 1.90 cm?
pores cm= solids.

Notwithstanding the af orementioned prob-
lemswith the hydrometer techniquefor Andi-
sols, the results indicate that the majority of
pedon B layers can be best described as silt-
loam following the classification scheme of
the USDA textureternary diagram (Figure4).
Clay content of pedon B layers are less than
those in pedon A and range between 7-14%
reflecting the expected underestimation due
to theflocculating nature of the clay minerology.
Arnalds (1993) reports clay content between
13-46% in four Icelandic pedons of aeolian
soilsbased on ultrasonic dispersion and oxal ate
extractions. Increasing clay content in sam-
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Figure 2. Relationship between dry bulk density
and organic matter using samples obtained from
pedon B. Hyperbolic curvefitissignificant (r>=0.79,
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plesfrom pedon B at the expense of silt, how-
ever, would not redistribute the samples out
of the silt-loam category.

The soil moisture characteristic curverep-
resentstherel ationship between volumetric soil
moisture content and soil moisture potential
and represents a unique description of the hy-
drological propertiesof thesoil. Figure5 shows
thelaboratory-derived (desorption) character-
istic curvea ong with thetheoretical desorption
curve for a silt loam described by Clapp and
Hornberger (1978) and Cosby et al. (1984)
derived using the estimates of grain sizefrom
pedon B. Thelaboratory and theoretical curves
are in good agreement over the range of ten-
sions presented. The scatter of points repre-
sentstheaveragevalues of volumetric soil mois-
ture from eight neutron probe access tubes at
30 cm against soil water potential values (ob-
tained using tensiometers) for the same depth
(see Strachan et al., 1998 for details) for vari-
oustimesthroughout the 1995 season. The scat-
ter of the field-determined moisture data cor-
responds to the range in rainfall conditions
that occured in 1995 including a prolonged
dry period that allowed the upper soil to dry
somewhat. A small rangeintension valueswas
measured; the scatter of pointsis confined to
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Figure 3. Depth profile of average bulk density
using samples from pedon B and augered profiles
(error bars represent one standard error from the
mean).
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the portion of the characteristic curve repre-
senting water around field capacity. The soil
above 30 cm most likely dropped to field ca-
pacity during the prolonged dry periodin 1995
but water potential was not measured shallower
than 30 cm.

The Clapp and Hornberger relationship does
not adequately represent the capilarity present
in finely-textured soils and contains no esti-
mate of the air entry pressure. This may be of
importance given the distribution of ambient
soil moisture conditions at the Gunnarsholt
site. A more accurate representation may be
obtained by applying a Brooks-Corey (1964)
or Van Genuchten (1980) relationship, how-
ever, each of theserequire non-linear approxi-
mations and the data points available for these
are, at present, limited.

In summary, the soils at Gunnarsholt are
typical of Andisolsexhibitingandic soil prop-
erties. The Gunnarsholt soil is fine-grained,
porous, and provides excellent water holding
capacity. Thechemical and morphological char-
acteristics recorded in the described pedons
conformwell totheandic propertiestypical of
this class of soil. Soil morphology, chemistry
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L — ‘/ 71 °

‘\\1\\‘/x T \\‘[

100 75 50 25 0

Sand

Figure 4. Grain size classification for 14 samples
from pedon B using the USDA texture triangle.

4. mynd. Kornastaadadreifing samkveamt hinni
bandarisku USDA flokkun.

and hydrological propertieswill beusedinfur-
ther studiesat the Gunnarsholt plantationfor-
est.
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