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DESCRIPTION OF THIN SECTIONS TAKEN
FROM PLAGGEN LAYERS AT IONA

by Dr R Shiel and Mr G P Askew

The thin section slides 3001, 3003 and 3005 were examined in detsail,
These sides were made from soll blocks taken from plaggen layers at
70-110 ¢m, 110-150 em and 150-182 om below deturfed soll surface, as
described in Balley's report on the exposed profile at the Northern
end of the 1983 excavation on the site of lonag Abbey.

For convenience the layers from which the aH..s come are referred to
in the text us upper (3001), middle(3003) and lower (3005) layers,

As the layers, described by Balley, lying below the plaggen lavers
are clearly disturbed the whole of the plaggen layers must have been
introduced from sanother site or saltes. Any varlation between or
within the layers of Plaggen can therefore be sassumed to indicate
heterogeneity of source, although {t may not be posslble to locate the

actual source used.

The three sldes reverl that very different soll properties exist in the
three soll layers. These three layers do not constitute a natural ' oil
proflie, In  this report the larger-skeletal-grains which are
individually {identiflable, and are of sand size are flrst described,
Then the matrix, In which the type of material can be described but
only the largest grains can be recognised, and in which the particles
are of ailt and cluy size is consldered. Finally an attempt is made to
discuss how the sequence of layers may have been created by the

incorporation of extraneous material onto the site.

The SBkelstal Grains

The most striking change down the proflle is the absence of bone and
shell {calcite) fragments from the two lower layers. In the upper
layer bore and calcite dominate the skeletal grains; they are not only
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the largest grains present but . so they represent over 30% of the
skeleta]l material. The other gralns consist of quartz (30%), feldspars
(20%), micas (10%) and rock fragments (10%). The quartz gralns are
rounded while the feldspars and micas tend to be anguiar. The last
two also show conslderable alteratlon., The rock fragments are all
well rounded and consist of a wide range of igneous and metamorphic
rocks typlcal of the west coart of Scotland. Quartzite forms some €0%

cf rock fragments,

The absence of calcite and bone from the two lower layers glves a
much reduced overall content of skeletal grains in these two secions.
Ignoring the calclte and bone there is a steady decHne down the
profile of skeletal components, the relative proportions of which

however remaln conatant.

Also present in all three layers are fragments of charcoal indicating

{ncorporation of material from the surface.

In the middle sHde in purticular, reddish concretions of sand sire
occur. These concretions sre made up of matrix material and are

therefore discussed In the matrix section.

The matrix

The only individually disetinguishable grains in the matrix are
abundant angular sllt sfre quartz particles, Varlation {n the size and
distribution of these particles is associated with other features of the
matrix, and {a best discussed along with these features which include
- density, shape and slze of aggregates, colour, presence of
concretionary materials and evidence of bioturbation by the soll

fauna,

The relative proportion of material to volds increases down the profile
ndicating incressing compacton, which might be expected from the
offect of the rising overburden pressure. However the porosity in
nons of the slides {s low and all three show a porosity which would
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be typical of a soil surface horlzon. In the middle layer aggregates
are larger (2-3 mm) end often {rregular in shape. In part this {8
due to the lower skeleton content and higher density. The lowest
section showe compact large eggregates (3-5 mm), often with internal
cracks. Thaese heve probably opened during drying of the soll. The
majority of the matrix In all three sHdes 18 dark brown In colour
indicating a high content of organic matter. (The colour darkens
with depth but this may be in part due to minor varlatione in slde
thickness), Wi{thin sHdes however there are zones of darker matrix
indicating relatively higher compaction or organic matter content. In
the middle and lower sHdes the colour of the matrix {8 very much
more variable than in tho upper layer due to the presence of large
numbers of {nclusions of variously celoured concretlonary material

which are described rext.

The upper layer contains dominantly dark brown matrix which shows
little variatlon across aggregetes but contains small (0.1 mm),
similarly coloured areas which are relatively low In slit size quartz
and make up about 0.5% of the total matrix. There {8 a low content
(<0.1%) of pale reddlsh brown concretions which are very small
(<0.1lmm) and occur within aggregsates, these concretions are also
relatively low In silt slze quartz. The matwrlx alsc contains about 0.5%

of black aress <0.1 mm across which occur throughout the

aggregates,

The middle layer shows minor variations in the matrix which are due
to compaction of some regions. Although a dark brown mutrix similar
to the upper leyer {s dominant, there are about 4% each of very dark
reddiah brown circular concretions and pale yellowish brown clrcular
concretions of <0.2 mm diameter. Both of these types of concretion
are relatively low in slit sizse quurtz and occur st rendom within
aggregates. These concretions tend to merge Into the aggregatas
without a sharp boundary. There are aleo a few large reddish
oconcretions (3.0 mm) which oontain no particles discernible under the
microsoope. These concretions are separate from the aggregetes and
have extremely sharp boundarfes. About 1% of the matrix consists of
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black areas 0.1 mm acrose similar to those noted in the upper layer,

There are also small (0.1 mm) areas with a dark brown colour similar
to the bulk of the matrlx, but which are low in sllt size quartz and

make up 20% of the matrix.

The lower layer {3 much more varisble than the upper layers,
Although dark brown matrix i{s dominant, 30% consists of areas -2 mm
{n diameter which are predominantly vellow but also can be yvellowlsh
brown, dark reddish brown or reddish. The yellowish areas are not
regular and merge into the dark brown mstrix. They usually have a
simller coarse silt content to the dark brown matrix The dark
reddish brown concretions are circular (-1.0 mm) and frequently
merge Into yellowiash brown material which s Irregular Iin shepe and
does not follow the current boundary of the aggregates with any
regularity. These compound concretione form about 5% of the matrix
and many have been broken. The dark reddish brown {(or e n
btack) central area of these concretione contains no silt visible under
the microscope, but the surrounding vellowish brown materfal has a
high content of fine slit size quartz. There are & very small number
of reddleh concretions slmilar to those in the middle layer but of
emaller s8lze (1 mm). There is ubout 1% of black material amaller than

0.1 mm,

The upper and middle lavers show considerable evidence of
bloturbation with areas of small peltlets (0.1 mm) between the larger
aggregates, These make up about 15% of the matrix in the upper and
middle layers. Becsuse of the smaller aggregate size this bloturbation
{s less obvious in the upper layer. There {s little evidence of recent
blological activity in the lower leyer. The matrix of the smaller
aggregates is similar in appearance to the larger aggregates but le

marginally lower in coarse siit and fine sand particles.

Interpretation

The presence of calcite at the surfsce and its absvnce at depth
indcates recent incorporation of the calcite. In the wet environment
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of the west coast calcareous materials are quickly leached from the
soll, although coarse sand size fragnments will persist longer than
finer fragments. As the dissolution of the calclte saturates the
leaching water with calclum fons, calcite ig preferentially lost from the
surface layer of the soll. This Indicates that any calcite present in
the lower parts of the layers must have heen lost before the calcite In
the upper leyer became emplaced. The presence Iin the lower secHons
of skeletal grains similar to those in the upper section, means that
the presence {n the past of calclte in these lavera cannot be ruled
out. The souirce ¢f the calclte and other skeletal grains 1s almost
certainly shell sand. The presence of bone fragments in the upper
section 1a an Indlcator of both youth and high pH in relation to the
lower layers, where once sgaln bone fragments may have teen lost by
digsolution under acld condlHons. The general decline In skeletal
content (Ignoring the surface calcite) with depth indicates that shell
sand was never appled in great quantity to the middle or lower

layers.

Interpretation of the matrlx presents a number of problems. The
variations in the matrix suggest that it has come from at least two
parent materials., The dark brown matrix with {ts high ailt-size
quartz content {8 nomogeneous with depth but there s considerable
variatlon 1n the other maeatrix materlals, vir. the dark brown but
low-silt matrix of the two upper layers, the reddish concretions which
are most abundant in the middle layer, and the dark reddish brown
to yellowinh concretior.e and matrix which are most sbundant in the
lower layer. As the concretions sare not related to the present
structure, and have sharp or damaged boundaries in many cases,
they are most likely to come from a different source from the dark
brown material, probsdbly Iin two phases. The presence of reddish
concretions Iin the middle layer with only small numbers above and
below shows a sharply different trend from the steady incresse in
reddish brown and yellow concretions with increasing depth. These
differential trends suggest that at least the reddish conoretions in the
middle layer have been introducsd from a wseparate source from the
dark brown material, slthough the reddish brown and yellowish brown
concretions may also have come from another site.
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The origin of those concretions is difficult to speculate on. They do
rot  originate from conventional gleying, The large reddish
concretions have no parallel i temperate soils and may be relict
features from a warmer preglaclal perlod., The reddish brown and
yellowieh brown concretlons appoar to have developed in nearly
spherical aggregates, through which diffusion of materials has led to
colour differentlation. Again it is difficult to concelve & temperate
process which would produce concretions of the type observed, The
varistion In matrix composition across these concretions also suggests
diffuglon of materials but such large varlations in the silt content
between the Inner and outer portlons of the concretions are rather

surprising.

The similarity in matrix between the dark brown and yellow material
(not concretions) In the lower layer suggests a common origin. The
yellow material is what would be expected from a freely dreained acil B
horizon and may Indicate that the lower layer is made up of mixed A
& B horizon materials ac could easlly occur {f a plaggen layer were
being bullt up uelng a shallow soll. Varlatlon In the matrix of the
dork brown material on the other hand suggests two separate
sources, one of which was significently lower in silt size quartz.
Although bioturbsatlon of the upper part of the profile is active [t is
unilikely that mesofauna activity could produce the noted variation in
the sllt content of the dark brown material.

Several sources of material are therefore envisaged: -

1. S8hell sand which has been added tu the profile at different times

and in varying amounts - not necessarily only by man.

2.  An A horison material with low silt sise quart: content.

3. A & B horison materials of high oilt size quarts content,
probably from a freely drained soll.
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4. Reddish concretions which are unlkely to have been added
independently and have un extremely low eilt size quartz content.

They may have been associated with the materisl In (2),

5. Dark reddish-brown/yellowlsh brown concretions with varying

silt size quartz content which me» be associated with material (3),

6. Charcosal in a renge of particle sizes from sllt up to <2 mm.

As the three layers examined do not form the base of the profile, and
material below them i8 clearly disturbed, then {t Is eswentlal to
consider major disturbunce snd importation to the site for all three
layers, It 1s difficult to see how the three layers could have
originally been uniferm, and by differentletion have produced the
present appearance, It {s therefore necessary to conslder that the

layers were added sequentially,

Sequential additlon does create a problem ss the lowest layer appears
to contain a much higher proportion of B horizon than do the upper
layers, but has e broadly similar matrix., Thie layer muat therefore
have been introduced to the site s s mixture of A & B horizons and
subsequently more A horiron material was added to form a topsoll (the
middle layer). This could have in fact occurred in a single phase
with intentional partial separation of A & B horizons. The lower
layer in thim case appears rather thin (12 em) in relation to the
middle layer (40 cm). This arrangement of layers would require the
subsoll to be dug out from another site and emplaced before the
overlying top soll was emplaced. An alternate explanation {s that the
bottom layer consists of a mixture of topsoll and subeoil while greater
care was taken to include a higher proporton of topscll in the middle
layer. The presence of material with less silt size quarts and the
reddish concretions suggests that a second topsoll source may also
have been used, Both these layers may have originally contelned
shell sand, If they contained shell sand some time must have passed
before the upper layer of soll was added to allow decalcification.
During this period the soii may have become acddd and there may have
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been progressive deepening and incorporation of fresh material into
the middle layer lesving residual charcoal as tne only evidence.
Fnally the top layer was added and this either contalned, or had
added to it, shell sand. It appears to have come from simllar sources
to those of the middle layer but lacks the large reddlsh concretions.
The material fcrming this upper layer must never have contained the
large concretions notlced In the middle layerr. The presence of smali
fragments of reddlsh concretlons In the layer suggests very
considerable mixing of this lay:r which was absent from the middle
layer. The presence of these small reddish concretions {8 & problem.
This upper layer probably conslsts of carefully dug out soil A
horizons, which on account of {ts coneiderable depth may have
accumulated over a perlod of time. As the shell sand {8 well mixed
through this layer it ie unlikely that it reached the soll by windblow
after emplacement. It {8 most llkely to have been dug Into the soil.
In the period for which this socll was at the surface there was
conglderable blotlic actlvity which may have penetrated inte the middle
layer. Such actlvity indicates a steady supply of fresh decomposable
organic matter, {including probably household waste as indicated by
bone and charcoal fragments. This layer was not at the surface long
enough to bhecome even pertially decalcifled, In fact the good
structure of the upper layer indicates a relatively recent date for
burlal.

The orlgine of the concretions - both reddish and dark reddsh brown
- {s fascinating. They are high in iron ox'de and have bright
colours suggestive of oxidation under warm - Mediterranean or
tropical - temperatures., One flnal possiblity must be that these
materials are of preglacial origin and have been modified by glacial or
periglacial actinn., They may even represent materials tsken from two
or mors separate till sources whicl. {incorporated preglacial ssprolites.
A till source might satisfactorily explain the comminution of the
reddish and reddish brown concretions - in the case of the reddish
concretions {n the upper layer to silt mte - but the layers are highly
unikely to represent unaltered {in situ till, A till sour ., as
explanation for the plaggen layers, would still require the material to
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have Feen dug out from a varlety of till sources - as for soil sources

- with different sources being used In different proportions for the
layers. Speculation of this type can only be settled by detailed

invesatigation of the surrounding soils and till deposits,




Pitter , catalogae

A Lane and B Tarpbelt




POTTERY CATALOGUE

the pottery s listed with consecutlve numbers. {a stratigraphic units
ordered from most recent to oldest. Colour is descrived from exterior
through to inside surface. Inclusions were identifled under a x40

microscope as no thin-sections were avatlable.

Layer B8/10 interface

1. Bodysherd, 5-Tmm thick, well gritted, with a MNttle orgeanic
material,

Fabric 1

Colour: - soot/grey/buff/grey.

Lazer 20

2. Rim of substantal cooking pot, bcdy thickness 7-9mm, hand
built,

but wheel-finlshed (X-ray conflrmed cofl-bullt technique).
(illus 6)

Maximum diameter 33cm, helght sstimated as ZZem.

Fabric 2

Colour: - buff/biue-grey/buff, asxterlor sooted and burnt in
places

Decoration:- two lnes of incised asymmetric wavy Unes just

below the rim, and flnger impressions along tihe ~utside of the

rim.

3. Rin, same pot as nojy 2 but sHghtly different profile. This
sherd
shows that the rim was formad by overfolding outwards,

4. Bodysherd with two wavy Hnes inciaod, same pot as no. 1,

5. Basesherd, $-10mm thick, handmade, (illus 8)
Fabric 1
Colour: - brown/grey/buft
Wall rises at sane angle as noy 19, but does not turn in.
Broken at beginning of base.




Grassmarked exterlcr.

Bodysherd, same fabric as no. 2, probably same pot.

Basesherd, same fabric as no. 2. probably same pot.

Slightly sagging base-dlameter c.l16cm, thickness 5mm.

Rimsherd, 5-Tmm thick, hard, well-gritted fabric, Dameter c.
30cm. (llus 5)

Fabric 1

Colour:- soot/buff/speckled dark grey with blue-grey/buff.
Stmple flat-topped rim, slghtly thickened, but appesaring to lean

inwards. Posslble open bowl form.

5% Bodysherds, 8-9mm thick, heavily gritted, hard fabric.
Fabric 1
Colour:- soot/brown/pinkish/grey-blue.

14-16, 4 posslble basesherds, 5-Tmm thick, medium gritted

Fabric 3
Colour:- orange/buff/blue-grey/soct.

All these sherds are carbonised on the inside.

17. Bodysherd, 8mm thick, hard fabric, ? wheelthrown.
Fabric 4
Colour:- buff/orange/buff/grey/soot.
18. Bodysherd, 7-10mm thick
Fabric 1, also a Httle organic material.
Colour:- soot/grey-brown/buff/blue-grey.
Layer 10
19, Basesherd, 6-8mm thick, heavily gritted. ({llus 8)

Basal dameter c. l6cms

Fabric 1

Colour: - buff/grey

Kinked base, wall rises steeply but starts to inturn.
Qrassmarked exterior.




:N. Bodysherd, 8mm thick, heavily gritted with a rough surface.
Fabr?
Colour: - soot/brick-red/grey.

Layer 1

21-23. Three jolnlng rim to base sherds 8-11mm thick, height
¢.3.5¢cmse, exterlor dameter c.12em. (llus §)
Fabric 5
Colour: - orange/buff/grey
Simple flattened rim on vertical wall. Broken at basal! angle.

Form is a low-walled dish.
Fabrics

1. Hard, reduced fabric with abundant sanguler fragments of
quartz, feldspar, amphibole, mica and gnelss in variable proportions.
Poorly sorted, slre up to 8mm. Occaslonal quartrite or organic

incluslons.

2. Medium hard fabric, with & few large (up to 5mm) well-rounded
chert, quartrite and quartz grits and a scatter of small angular
guartr, Abundant cavitles, well-rounded, 1-2mm in dlameter, due to
weathering out of calcareous grits which were probably oolitic, or

perhaps well-rounded lmentone.

3. Medium hard fabric, moderately gritted with rounded to angular

quarts dameter 0.5-Zmm.

4. Hard fabric with a few large sngular feldspar and sandstone
fragments (up to 8mm). Cavities common, apparently weathered out

shell fragments.

5. Soft socapy fabric with sparse angular quarts, sandstone and
feldepar.






