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KINLOCH, REUN 1688: AEPORT O THE WOOD
R. HoCullagh

Specimens were acquired from the routine sampling of each layer
or as “special” samples from contexts particularly rich 1in
waterlogged wood. The work was carried out to provide verified
sources for Cl4 dates and to qualify some of the oontext
desoriptions. The samplems were also examined for tool marks that
could possibly bs related to some aspect of the smite’'s tool

asssablage.

All of the samples ocame from the peat filled watercourse that ran
soross the three areas of the site. While it is possible that
soas of the peat may be quite modern, amuoch of the wood came from
the lower 1levels whioh produced the assemblage of neolithio
pottery and other specimens were revealed overlying the surface
of the gravels besnesath the pest. It is possible that the roots of
suoh later trees on the site had intruded into the peaty deposits
and to test for this root wood was descriminated from limb or
trunk wood in thin seotions using the method of Sohweingruber
(1878). However, in none of the contexts examined was root wood

shown to be present.

The unsieved nmaterial was examined to provide the range of

species of the larger materisl. Bscause the weieved nmaterial

reprasented a very large asseablage a 10X sub-saaple was
exasined. Of the unsieved material 7 sanples contained either no
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wood at all or merely bark, in the latter case identificaticn teo
species level was not possible. One particular sample (BA
117/024) ocontained s considerable amcunt of very small flakes of
bloodatone. Of the 11 remaining samples only 2 (BC 0020 and BA
0077) contained species other than alder.

8C 0022

10 specimens wers oxamined which represents about 30X of the
total. All were Alnus glutinomas, and were fragments of roundwood.
There was no evidence of taol damage; all the breaks in the bark
appeared to result from damage in situ, though some of the ends
sppeared torn. Several specimens had what sppeared to be patches
of burning on the bark, the wood in these areas wam more
resistant to the secotioning knife but in thin section this was
shown to result in a form of orystalline adhesion, the cell
struoture bore none of the oharacteristio alteration due to
burning. One speocimen bore a longitudinal split which appeared to
have resulted from drying ocut at somse stage. The diameters of the
round wood ranged from 20-40am, it was not possible to oount the
rings but the smooth nature of the bark suggested that the wood
was derived from iamature steas or branches. MNost specimens had

contorted patterns of growth.

80 0033 115/034
The sample ocontained two specimsns; one a fragment of alder
roundwood and the other was s plant stes as yet unidentified. In

oross seotion this was 7-8am diamster with a hollow centre some
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4nn 1in diameter, the cuter surfece was facetec with oprominent
vascular bundles at the junotion of each paivy of facets. The
cuter surface was stained to a dark brown but the interior c¢ell
etruoture was unstained. Coapared with the wood speocimen the
‘celle bore little sign of fungal or bacterial dumage. This may be

cause for suspecting the stem to be intrusive.

BB 023 115/031
The sample contained two fregments of alder roundwood, one had
bsen cut but the exposed wood beneath the bark was unstained asnd

the deamage must thersefore be recent.

BC 0020

This ¢ontext contained well preserved rodm of alder and of
Pomoideas ( a .ub-lpooi‘l of the Romaceas grouped by their shared
anatoay, it includes hawthorn (Crataagus wopogyna), rowan (Sarbus
"nnnnlnxg) and orab apple (Halus sylvastris) as well as other
speoies not native tc the west of Scotland (Sohweingruber 1078,
124)) and single specimens of biroh (Batula sp.) and of hasel
(Corylus axallana). In addition it contained three, possibly
worked (fragments of laroch (larix deoidua). They had been split
from timber of about 100mam diameter in oross seotion and
contained the later growth rings. The largest plece was tapered
at one end, no oclear cut marks survived but the tapering wsust
presusably have besn rendered with a sharp tool. Running down one
side was a shallow groove with a slightly corrugated surfece. The
groove truns for 180am but takes s sharp turn bhalf way down.




R

Drilling is therefore discounted and the best explanation is that
it is possibly part of the tunnel of a ship worm (Torredg sp.
especially T. nivalis). The larch is not native to Scotiand and
damage by marine mollusgoa is very common on drift sood. This
specimen was found in a near vertiocal position and may represent

a fairly late insertion.

Of the remaining =mectioned specimens two were identified asm
Pomoidens, one uwas birch and two were alder. All <ere round wood
fragments but cne specimen of Pomoideae bore sn obligue cut mark
that had completely severed the wood. The blow was delivered from
an angle of about 30 degrees rrom the long axim of the wood. Such
a stsep angle is not usually replic.ited by a hafted stone blade
but there are similar examples from the Swest Track, Somersst

Levels (Coles and Urme 1985, 43).

There was a considerable varistion in the state of preservation
of the specimens, socme piecss had lost all the bark tn& sone of
the unseotioned material was no more than amorphous wood tissue.
Hicroscoplically the larch pieces were relatively free of the
signs of cellular decay while much of the roundwood was diffiocult

to thin msotion because of its poor state.

48 0003 (Bottaos)

0f 0 speocimens from this sample four were thin sectioned and all
were shown to be Alder. There was little morphologiocal difference
between the specisens, all were froa rounwood of 30-40sa diameter
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with smooth bark except where the wood had bent. There was no

sign of any worked surfaoces.

B8 0023

This oconsisted of badly damaged roundwood, mostly torn surfaces
and ocollapsed cell struitures. All the smectiocned specimens were
alder and thess matched the appearance of the unsectioned

fraotiaon.

B4 0077

This context was repressnted by a single large specimen and a
very learge volume of material recovered via the wet-sieve
progras. It contmined both preserved wood and more charcoal than
in any other context examined. The charcoal was derived froa
saall dismeter roundwood within the size range of twigs and small
branches. The species present included alder, hazel and Pomoidene
and alsc oak (Quarcym sp.). The large specimen was a mingle piece
of roundwood of alder. It had bent in several places and one end
appsarsd to be cut. The damage was shown to bes marely an area of

collapsed cells bensath intact bark.

88 0003

The wsample contained numsrous weathered fragments with one large
plece of aepparently squared timber. The sample was washed in
water which removed most of the peat, the timber dissolved into a
peaty slurry and a single piece of bark. Only two specimens could
be identified and both were alder, in pocor condition.
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BB 0003
The saaple contained a single fragment of alder roundwood in an

advanced state of deoay.

88 Fill of stake hole 025

Unidentifiable fragaents of bark ressmbling the bark of
previcusly identified wood but the ocellular struoture of bark is
not diagnostic. Judging from the curvature of the bark the

diameter of the original wood would have besn about 30am.

BC 0002 Tag No 540
Fragments of unidentifisble bark.

8C 00p2 135,022

Stone.

8¢ 0002 133/021

Etone.

84 117/024
The sample contained a single fragment of small twig of Gam
diameter, this was too fragile to section. Within the peat slurry

there were numerous fine flakes of bloodstones,

84 123,020

The smample contained fragaents of bark which had coas from wood




of 30-50am diameter, it was not identifiable to genus.

8B 023/051
The sample contained two large fragments of round wood of 40am

diemeter. Both vure s:i-r and had been contorted in growth.

Bulk sieving p:. Jras.::
The tollowing cua;.e3 wrre derived from the bulk sieving
programms: 122/01o0 7%, 022, 123/0289, 123/010, 118/018. None

contained any identifiable botanical remains.

The retent from the sieving of the bulk samples produced samples;
BA 0021, 0023, 0047, 0052, 0077, 0087, 0069, 0080, 0091, €083,
0084, BB 0003, 0023, BC 0003, 0023. These were re-sieved through
4.0am, 1.0am and O0.5mm seivea. With the exception of BA 0077 none
of the nmamples contained sny identifiable material. They all
ocontained small fragments of oharccal, unhumified plant debris
and minute peat fragsents. There are 23 sanples froa BAOOG?77 and
of these about 50X of the volume were examined. The retent of the
analler sieves (1.0mm and 0.5am mesh size) contained a markedly
highee proportion of charcoal than the other samples, though none
could be identified. The larger sise ocoaponent contained
anorphous fragaents of wood, twigs (ranging in diauster froa Jaa

to 12mm), other plant debris and fragments of peat. The wood was

all identified am alder, but the charcoal repressnted a range of
species; few specimens were large enough to examine in seotion

‘but of those that were 50X were hasel, 21X was alder, 14X was




oak] ~nd 14X wam Pomoideas. The latter probably repressnting

mainly hawthorn or rowan. The identification of =suoch amall
specisens is tentative as the ocell structure of ths szmaller
brenches aay deviate from that of the mature trunk wood (Jmne

1879).

With the exception of some of the charcoal there‘is no evidence
of wood of any maturity. The wood varied froma well preserved
specimens with only surface staining to pieces rendered to
formlens massens of soft wood fibres. No specimen was more than 25
om long and although some fresh breaks were visible it seemns that
sont of the wood bad broken 1in antiquity or after its
inocorporaticn within the psat. The charcoal similarly varied

between well presrved piesces of roundwood and amorphous luamps.

Only one cpscimsn bore a definite cut mark (a piece of roundwood
of possibly rowan or hawthorn-Poroideae from 0020). Thres
speocinens of larch from ths same context were possibly worked but
these are thought to be a later intrusion of driftwood. Several
other possible out facets were examined but all were caused by
the collepse of the wood structure under the bark and presumsably
resulted from the coapaction of the wood against scas harder

saterial.

Two other foras of damage wers ohserved: firstly, the ends were
frequently jagged and seoccndly, scse speocimens bore longitudinal
splitas that penetrated to near the centre of the roundwood. The




latter may have resulted from the drying out of the wood at some
stage in the decay process; it is not possible to disgnose the
caume of the former. Hust of the smpecimens examined in thin
seotion bore numerous fungal spores and hyphae suggesting that at

least some if not most of the decay process had been eaerobio. The

incorporation within the peat will have arrested this deocay.

The assesblage examined can be smeen as derived from the loocal
woodlend species. If it represents tha natural “windfall” debris
from woodland it is murprising that no mature wood survived. It
would seema fairly safe to assume that this woodland was
maintained in an immature state or that there was seleotion of
the mature wood for consumption elsewhere. If this is the case
man must be seen ss the major factor affecting the oreation of
this debris. It would =eem likely that much of the wood and
oharcoal assumblage had decayed to an advanced state before

incorporation within Lthe peat.

ROD HoCULLAGH, ARCHAEOLOGICAL OPERATIOMS AND COWSERVATION, HISTORIC
BUILDINGS AND HOMUKREWTS, FLEMING HOUSK, 28-31 KIMNAIRD PARK,
WRWCRAIGHALL, RDIMBURGH.




KINLOCH, BMUM: GEDMAGHKTIC SURVEYS, MAY 1088
B. HAHER & D. WATSON

Site Conditions

Hagnetio methods of remote s=sensing for the gurposes of
arohasologioal oprospecoting have been applied to a number of
archssologioal wsites, with some success in detecting buried
anthropogenio remains, The potential advantages of such
techniques lie in the rapid loocation of artefaots and features,
without wholesale site excavaticn, which is normally both tisme-
consuming and expensive, and usually unoovers only a saall
fraction of the total area of Hhuman ocoupation. The most
satisfeaotory method of magnetio surveying is to take readings at
regular intervals, usually on s surveyed grid, so0 that any
spatial patterns of variation 1in the data obtained ocan be
revealed. Hagnetioc survey depends on measurable differences in
the magnetic susceptibility of the soil and/or substrate across
the investigated site. For example, topsoil and the fill of
buried pits usually posssss a higher susceptibility than the
adjscent submoil. Thus, magnetic detection of ssall, local
modificaticns 1in the strength of the earth’'s field osn, under
favourable conditions, be related to the presence of man-induced
site disturbance. Unfavourable conditions, such as the presence
of natural sagnetio variation, perhaps froa geological
heterogeneity, or post-occupation degradation of the site, will
correspondingly reduoce ths discriminative power of the method in

~ terms of its arohasological power. Finally, the preservation of

3 A2




any sagnetic signal oarried by specific sections of the =ite

arsa, such n@ hsarths or areas of fill, im cbviocusly a pre-

requisite for subsequent magnstic detsotion.

Optimal use of the magnetio survey as a prospecting teohnigue on
the Rhum exocavations was negated in that the main area of
inte-est had undergone extensive investigation in advance. Within
the excavated trench BA only a surface susceptibility survey
could bes usefully carried out. Proton magnetometer and fluxgate
gradiometer surveys were performed but only on the unexcavated

area to the socuth of the main trench.

Methods

1. Surface susceptibility sensing

A search loop type H.5.2.D (Bartington Susoceptibility Systeas)
vas used to survey both the excavated trench and the adjacent

unexcavated area. Readings were taken at lm intervals.

2. Fluxgate gradicaster survey

3. Proton magnetometer survey

Both instruments detect local perturbations in the earth’'s field
(the fluxgate providing a ocontinuous record of the ochange 1in
field, the proton magnetometer an absolute reding of field
strength). All readings were taken at 1m intervals.

Results
1. The surface susceptibility pattern for Trench BA (I11 113)
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displays distinot aress of high susceptibility, superimpomed on
fairly low ‘baokground’ readings averaging o0.15 (these values are
uncalibrated, the precise volume of material sensed at each
ssanuremsnt being wunknown). Interpretations in teras of
archasologiocal features is difficult owing to the depth
variations froa selective removal of topsoil acrosa the trench
;lrcn. Combination of this pattern of resulte with slready known

finforlntiOn regarding the trenoh area may, however, prove useful.

The pattern cbtained for the unexcsvated area mlso shows areas of
high susceptibility values; field obmervations indicate that
spatially isolated high values arise from the pressnoce of stones
at the surfacve (brought up from deep ploughing?), but that
clusters of high points represent true subsurfasce features. In
the upper (northerly) seotion of the wurveyed areas, thicker
vegetation and the presence of & path are 1likely to be

responsible for some of the apparent variations.

2. The results of the fluxgats gradiometer survey are
unpromising. This instrument 1is prone to drift and requires
oareful orifentation throughout the survey. However, two distinct
arens are identified; ocne, to the southerly edge of ths ares,
displaying higher values, the other, to ths north/northesast of
the surveyed area, olearly low values. The lack of correspondancs
with the susoceptibility survey indicates the different depths to
which each instrusent is sensitive, the susceptibility esnsor

| operstive to o.200m depth only.
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3. O0f the thres types of survey, that by proton pagnetometer is

least beset by calibration and drift problems. Exact orientation
is unnecessary since the total field is measured rather than any
ocomponent. Preliminary contouring of the data indicates three
seperate anomalies. Interpretation of the signifiocance of thase
festures washould tmke due resgard of the possible options, which
inoclude: &) the presence of a linear geological feature (such as
a dyke); b) recent ground disturbancs or possible infill of

drainage channels; and o) pre-modern ground disturbance.

With specific reference to the Rhum site, a last note of ocsution
should be added. While magnetio surveys of the type implemented
and desoribed here have proved very valuable at sites in more
southerly regions of the UK, ths nature of the oconditions
operative on Rhum has produced poorly drained, highly aoidioc
topsoil and substrate at this mite. Such conditicons are somewhat
prejudicial to preservation of those ferrimagnetio iron oxide
grains present in the soil whioh would otherwisge testify to the
ococurrence of burning and/or land cut and fill. Evaluation of the
renults presented here should be ocautious in view of the

limitations of the techniques under these circuastances.

B MAHER & D WATSOM, ODRPT GEOPHYSICS, UMIVERSITY OF BDINBURGH.




SOILS AND GEBONORPROLOGY: Report on Visi to
Archasolaogioal Kxoavation, Rhum 7-10th May 19084
Dr. DA Davidson

Physioal Betting of Excavation Site

The site is loocated in a ploughed field on the north side of
Kinloch Bay (NH 40358085). The field siopsd at 4-5 degrees in a
generally southerly direction with an altitudinal range froa c¢.8-
232 0.D. The underlying geology im Torridonimn and im mapped by
the Gsological Survey as the Rudha Na Boinpg @Grit. Mo ocutocrops of
rock are exposed within the excavation area, but ocutorops oococur
in the pasture fields to the west whilst roock outcrops are
frequent in the area of rough moorland to the immediate east., A
seguence of narrow bsnohes on the hillslopes above the excavation

area result from the Torridonian structure.

The Soil Survey of Scotland has mapped the excavation area as s
podsol (loomlity name Harris) developed on a raised bsach; to the
east of tle field peat is dominant whilst the hillslopes behind

are mapped as the Nullooh WHor complex of peat and rock. The

annual average rainfall for the Kinloch area is 32400am; since

bedrook 1is never far fros surface, the soils have to tranamit
considerable quantities of water by throughflow and seepage line
sechanisas, The rough mooriand area to the imasdiate east of the
excavation 4is doainated by peat sespage lines betwsen rook

outorops.




Descoriptiom of 3o0ils and Hillslopes Deposits Cotwith the
Exocavation

Pit 1. 3oil pit llm to north of dyke in mrea of rough moorland
(table 5H4).

Interpretation: this is = paaty #lay soil.

Disousaion: The two peat layers differ in mtone oontent and
conasistence. It is possible that the lower has been subjeot to
soRe disturbance in the past in order to acocount for the stone
oontent as well as the slightly higher mineral ievel; peat has
subsaquently developed on top of this layer following cesmation

of agriocultural activities.

Pit 2. S0il pit in lazy bed 17m from east corner of dyke of
exocavated field (table 55).

The aim of digging this pit was to determine if a buried soil was
preserved at the base of a lasy bed ridge. The seleoted area had
very distinotive lasy beds (0.3.3m soross and o0.0.4m in wsax
depth).

Interpretation: this is a fine example of a man-sade soil with
the upper layer (3-25cm) being foramed by the ridge.

Discussion: It is probable that the original soil surface was at
25cm, but former disturbance of layer 25-37ca im suggested by the
stone distribution. The wsaterial at 37-0lom is similar to the
slope deposits exposed immediately belcw the cultivated horison
in the exoavation field as well as to the material at 38-75cm+ in

the fisst soll pit. The water-worked nature of the stones is very




Ory deed grass.
Bleck amerphovs hemsgentove paat,

Black peat) mere compact thea abave,
one frosh slene aad some seathered
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sary aaguler/sebanguler stones (0.01-0.02a)
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Table 54 Soil profiie in soil pit

This terf (oger.
L0025 Oerk brown (7.5703/2) sendy Leaay

naay lor, subsaguior end subrovaded
slenes (0,010,051,

(R e 1) Yory dork progish brom (10TR/2) sandy Losa,
ml:ﬂu{ sebanpuler stenes (0.01-0-0.05),
slont,

.08 Ourk grogish brom (10R4L/2) loger deninated
by steaes (0.01-0.03m)) watrin of silt Leaa,

Table 58 Soil profile In soll pit 2




evident.

Pit 8. Soil pit to immediate east of excavation field in mid
slope posmition (table 56).

This pit was looated within tholroulh moorland area distinguished
in terms of its variability froa pesat hags, peat sespage lines to
rooky outcrops. This particular pit was sited in the middle of a
sespage depression line running down slope at 6 degress.
Interpretation: this is & peaty alay showing signs of disturbance
by human activity.

Disocussion: The lower silty clay is at least 60cam thiok and was
deposited by hillwash processes prior to peat growth. The
aaterial probably originated from pockets of glacial till on the
upper slopes. A dark grey till (silt loam) was cbserved under a
sequence of sands, gravels and peat in the bank of Allt Slugan
a’'Choilich on the lip of Coire Dubh (NH 388878). It is likely
that this type of glagial till also mantles the slopes of Hullach
Hor and provides the smediment smouroce for such deposits, as in the
lower part of this soil pit. It ims not possible to determine if
the root fragments in this silty oclay are in gitu or derived froa

down-sliopes processes.

foils and Nillslope Deposits am Rxpomed within Exoavation Field

In essence three types of usterial (1-1II) oan be distinguished,
typified by the sequance exposed in sample quadent 080/0858 (table
87).
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Turf.
Black stone free peat,

Herlzen dominal ' by weathorad sandslons
vilh & huaws matrix,

Yory dork gray (7.37RI/0) #ilty clay with
sccasional stone) steae contanl increasing
towards base) rest fragaants wp te 0.0ln ia
diwmatery som leases of coarte saads.

Table 56 Soil pretile in soil pit 3

0,00-0.24 » Topsail, sendy loem.,

L2409 » t stens (0.01-0.0%) deninated t
vilh ¢ very dork brom loany s0d @ in,
‘.‘ ltMo

C. 3118 o Lager deainated by lerge rovad ond subromd
steass (0.03-0.200) vith « malrix varying
(ren asdive sands Lo wrss 1ords i prevels.

Table 67 Soil profile from sample quadrat 080/856




A similar sequence is exposed in trench AC, although stratified

sands and gravels are uwlso evident in layer II.

Discussion: the origin of these deposita

Layer 1iI

The wsterworked nature of the larger stones in this layer is
olear but the difficulty is in distinguishing the particular type
of proocess responsible for suoh rounding. Merine or fluvioglacial
processes or some coabination are distinot possibilities. To aid
interpretation, 50 stones froa the top of layer IIl ams exposed in
trench AC were measured for maximum length (1), maximum width
(w}), wmaximum thickness (t), all at right angles, as well a=
maximum curvature (o as a radius) measured on the 1l-w plane.
Hence ths index of roundness was oaloulated (2000c/1) am well as
the index of flatness (50{w+l])/t). For comparison, the same types
of measures were made on the present day beach immediately below

the excavation field. The results are presented in table 58.

A Student’'s t test was used to ocomapare the differesces in
roundness, flatness and length betwesn trench AC and the present
day beach; all results proved to be statistiocally significant at
the 5% level. In other words the tests established the
differences in aesan values of flatness, roundness and length
betwesn these two saampling positiore.

An atteapt wams also made to determine if there was any difference




Ie *e I¢ ‘¢ 1
4.6 1838 257 &7 %06
184,10 125,59 00,9 18,0 14,7

oaat valus of {adan of rosndasss
sttn valus of index of flolasws

stendard daviation of inden of resndasse
' stondard davialion of 1ndew of Holaeas

T ¢ oot valut of esniona Loaglh motswres
'L 0 stenderd devialin of assewres

Table 58 Roundness and flatness characteristics of stones
from the matrix of the excavation site (trench sC)

and from the present day beach at the head of
Loch Scresort




in thp orientation of the long axis of the stones betwaen trench
AC and the present day beach. The results are plotted in Ill 114
using a oircular graph; the bearing of the maximum slope at
trench AC and the 1line of the shors at the beach saspling
position are aiso indicated. The lack of any preferred
orientation is evident at the present day beach with no
relationship between orientation of stones and beach alignment.
The stones in tranoh AC also do not dispisy any very olear
orientation pattern though a WUE-SSW emphasis is suggested. Mo
relationship is sevident betwsen stone orientation and slope

direotion.

The aim of comparing these stone flatness, roundness, length and
orientation measures between trench AC and the present day beach
was to determine the dagree of similarity. As can be sesn from
ths results the stones on the present day beach are larger than
in trench AC. Stones from the present day beach are flatter and
less round than those in trenoh AC. The measures of roundness
flatness and length are all marked by variability as expressed in
the standard deviations, with variability in flatness for thse

beach being the most marked. These results indicate a difference

in size and shape betwsen the stones in the present day beach and
those in trench AC, wsuggesting that the latter are not of simple
sarine origin. However, the lisitations of sampling s=sust be
noted. Also Looh Soresort would have been much broader if at some
stage the sea was at trench AC, hence the locality would have
been exposed whereas, in contrast, the beach at the head of Looh
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Soresort today 1s relatively well sheltersd. Thus ocoapariscn
between the pressnt day beach and the stones in trench AC must be

aade with caution,

A fuairly clear marine limit is evident 0.80a to the north of the

exoavation field. This limit takes the form of a narrow

dimocontinuous wave out platform in the hillside; it extends
eastwvards along the lower welopes of Hulloch Hor and can Le
distinguished from the structural beaches on the bamis of its
consistency of elevation. The height of thts shoreline was
surveysd along grid line 050 and the result was 20.5a 0.D. This
elevation fits well with the tigure of 30m given by Prine (1983)
for the maximum marine limit on Rhum. MNo date is available for
this marine 1limit but it is presumed to rslate to the
tranugression following the disappearance of Devensian ice.
Eleven glaciers acocumulated during the Loch Lomond Advance on
Rhum, but only one reached zes level (Ballantyne and Waine-
Hobson 1880). Thus the exocavation field scoording to this
interpretation was not over-run by this lest glaciation but would
have besen subjeoted to intense perigiacial conditions. & saxisum
marine transgression in postglacial times of 8a for Rhua is given
by Price (1883) qQuoting research by Jardine (1682). MWo evidence
exists at the head of Looh 8cresmort for such & lisit, but an
elevation of &8s ameans that the excavation field would have been

above this transgression.

The excavation field was thus subject to a sarine transgression




in Late Glaocial times but was not subjeot to later inundation by
the ses. It is proposed that the original deposition of the large
siones am in trench AC was by fluvioglaocoial processes, but the
materisl was later reworked by the Late Glucial sea. During the
final phase of Devenuian ice on Rhum, deglaciation producsed
fluvioglasoial depomits in the fora of kames, kame terraoes,
eskers and possibly also cutwash. It is preocisely in such lower
slope mituations where fluvioglacial deposition takes place. No
fluvicglacial landforms exist today and thus it oan be postulated
that aarine processes subszequently reworked the fluvioglacial
landforas. The natrix of sands and gravels is also of
fluvioglacial origin.

Layer II

As already described this layer also indicates a water-worked
origin. In trench AC the length of the longest axis was seasured
for 100 partioles to give a mean value of 5.71am and a standard
deviation of 3.35mm. Thus the material is considerably finer than
the underlying stones. It is propomsed that much of the sands,
gravel and saall stones had a fluvioglacial origin, but much
reworking and domnslope movement has taken plsce, partioularly

during periglacial times. This could have been following the

" regressfion of the Late Glsoial sea as well as during the Loch
Lomsond Advance.

Layer I
The topsoil is a cultivated horiszon, the result of agriocultural
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Active periglacial prooceases.

Fluvioglacial deposition: spreads of
sands, gravels, water-worked stones as
kamen? eskers? kame terracea?

Pockets of a dark grey glacial till.

DR DA DAVIDSOM, DEPARTHENT OF GROGRAPHY, UNIVERSITY OF STRATHCLYDE
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KINLOCH, RHUNM: SOILS AND SKDIMENTA EBCOURTERED DURING RICAVATION
O JORDAM

This work reportm ont

The geomorphology, parent saterials and soils of the site and its
ionediate viociuity.

Azpects of the srchasological features and their fills.

Erosion of moils sand sediments in the viocinity of the smite.

Parent laterials

The site overlies till and sorted sands and gravels. These rest
on Torridonian sandstone whioh is exposed at meveral points in
the immedimte wviclnity. The smorting has produced bands within
which are found ssnds and gravels of similar sizes. This sorting
ie  the result of water movement, probab.y waves on a raised

beaoh.

The soil map of Rhum (Masosulay Institate 1658) indicates that the
site partly lies on a raised beach and partly on till. These
divide the fiald on which the site lies into two: till underlies
the northern, uphill area of the site and field, occasionally
broken by rock exposures. The southern part of the field |is
underlain by raised beaoh gravels whioh overlie the till (111115),

The till deepens beneath the gravels and has bean found in test
pits 30m downslope of the contact at a depth of 1.0a. The contact
passes through the site and across the field to the west, |in

3: C2



\
Yidag,

W\ YV, "
“"\\\\n\ Vi

ALEY

Transition
L TILL — GRAVEL

indurated
below |ine
TILL

ILL 115 : Excavalion site, Schematic section of underlying soils




- T

lobes. To the east it descends the slope and becoames complicated

by rook exposures.

The till grades into gravels whioh have inoreasingly:
better drainage

hetter morting

fewer ocobbles

less fine matter

less-weathered stones

defined internal stratification

as the smlope iz descended.

Banding within the gravels lies sub-parallel to the slope of the
field and stones tend to lie parallel to it. Mo imbrication was
noted but traoes of sorting and struoture, probsbly periglecially
derived, were observed in seuvtion. Mo evidence was found to
suggest that the gravels have been laid down by pro-glacisl
streams. The oonsitent, sloping banding and lack of streaa
ohannel re-working or point bar type structures are consitent
with this and support the suggestion that thesy are the result of
raised beach sorting. The gravels ocould have originally been laid
down by pro-glaciel rivers and then have been resorted on a beach
but they were seen to ressable the stones in the till whioh

suggests that they had s very looal origin.

Induration was encountered at a depth which increased from oa.40-
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80om downslope. Where fully developed, this hardening of the
=ande and gravels makes them impermeable, foroing water to flow
over the top. Overlying this indurated horizon by 5-10om was a

band of gravels with silt cappings.

NHear to the till contmot the gravels becoms wetter and, as a
result, more weathered. They drain poorly beocaume thsy are closer
tc the impermeable till and becaume they contain more fine
catter. They appear, as a result, to bs more broken up than the
better drained gravela and have a light blue, reduced tinge with
diffume, yellow mottlesm. This esppearance was typioal of a group
of deposits , 1inoluding archasological stratigraphy, which was

loosely and collectively named 'broken biscuit’.

The till derives from and contains a wide variety of rocks and
sedimentx. Stones within it vary widely in shape. MNost are
angularly freotured while some have pattly rounded surfaces
suggesting that the till is partly derived from reworked outwash

deposmits.

Stones in the till surface tend to be orifented with the slope and
this suggests scme movement, possibly due to solifluoticn. There
vas no evidence of mass movement of the till down into the flush
vhioh diagonally crosses the site, nor of solifluotion lobing or

sorting.

The flush overlies the contaot of till and gravels. Its limits
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have not been probed. Where it crosses the mite its mouthern bank

has been built up with material containing artefacts. It also
ocontaine isolated rafts of large stones the presenoce of which do

not admit to any evident natural explanation.

The peat whioh fills it contained a few lenses of finer mineral
oatter but this was not well sorted and its stratigraphy did not

sugfgest persistent stream flow.

S0ilm
The s0il of the site is mapped as a podsol (looality name Harris)

an the Rhum msoil map (Hacaulay Institute 1858).

That part of the site overlying till is formed on a non-
caloarecus gley similar to the peaty gleys of the ‘Kinlooh’
locality name. The till soils are thin and have to transmit large

amounts of water as a result.

The lower part of the site is found on & variety of soils
inoluding shallow gleys, gleyed podsols, podsols and iron-humus
podsols. These soil variations are mainly due to ainor changes in

the ease and depth of drainage.

The majority of the site is found on an iron humus podsol with an
ocoasionally gleyed C horison.

Table 58 provides profile descriptions oharaoteristio of the
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(@)  LOVER GRAVELS
Rest Mat 1174 Grasses
H (] Greasy bloack mell buaified (Yoa Post grade 7)
peat. Muadaat gress rools. Masrive, soft,
i ai2 Very coarse sandy clay lean with dbumimt
stenss, revad to svbanguler. Msndant resals,
10TRY/ very dark grogy—brom.
. e coarss sand nith dsninmt stens,
Lo svbmaguler, 2.9RV/2, dushy red.
(Moister ead Lass erganic thes BI)
C + Sightly ind mated ls ead cobbles with
oilt cappiags 1a site.
(b} i
] (174 Mid Lo éark brown, sederately stony sendy
clog lesn, Blightly Leached wilh conmsn
bloached sand graing, Mundaat reatls,
[ Tyn L Fire dissagregated Lill with erguaic mtler,
Wd grog-beom, asliled pallon.
t + Boliftuctod Lill 7 Blaged, mttlod pulles.

Table 59 Kinlbch: characteristic soll profiles.{(a) Lower
gravels. (b) Till
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solile of the site the murvival of banding and periglscial morting

e R R W NN T b

fesatures 1n the topmost layers of the gravels implies that the
structures within the gravels are largely intaot. This suggests

that the apparently undisturbed reliot archasclogical features

'FRWRAFHR RN N R

vway actually be intact as well.

In the ploughsoil and in the archaeclogical features the organioc

patter component of the s0il resembled the black, Hor type humus

of aocid wsoile. Soil analyses carried out by the Hacaulay
Inztitute on wmoils from a weimilar 1local s=ite (unpublished)

relflect this mcidity with low exchangeable Ca and Mg as well am a

low pH.

The Hor type humus found in the soils and archasological features
of the =mite is &lso found coating the stones of the upper
gravels. It varies in the tenacity with which it sticks to stones

moross the wite, probably du. to changes in its nature and

chemical envirconasnt.

Humus has infiltrated betwesen the stones of the gravels, reducing

B AR AR BN AR SRS RS E SN S RN R A PR A RN WSS RN AW

in concentration with dspth and is virtually indistinguishable in
the field from the organic coaponent of the pit fills. This

organic wstter seemingly acts to obsmcure bounda.ies of texture
and colour by coating particles and reducing ocontrast. Theare
sesas no reason to suppose that it is not being moved around in

the =mo0il and several samples of it were found to be wmoderately

easily dispersed in water. It may therefors contaminate feature




fills. This 4implies that these fills contain fine matter which
did not originate in thea and thus that detailed analyses of the
chemioal and other properties o’ this fine matter must be treated

with omution,.

Rooting over the site wam uneven and concentrated in the Ap and
upper gravels, above 50cm. It had locally disturbed the gravels
although it does not appear to have removed the gravel structure.
Foots teided to penetrate into the till much less than into the

iravels and appsared to concentrate in features.

The features and their fills

Features looated ip 1985 and 1988 wers interpreted as s=mcoops,
pite and suchlike. They were fililed with a mixture of fine
organic m=mineral matter and smtones of widely varying sigze and

shape.

In section feature edges were unclear; oareful cleaning showed
that they had become obscured by the moveaent of fine organic
matter into the gravels around. The stone textural .tnd
orientation boundaries meemed to be little disturbed suggesting
that few stones had been moved from (or exchanged between) fill

and surroundings.

[ 3
A portion of the stones whioh the features contsined were of

shapes and siges alien to the tills and gravels. Thase wsay be

snthropogenic. A esmall amount of the organioc fraction of a £ill




“am examined under low power magnifiocation, having been disperred
in 10X MWalH(ag). It was cbserved to consist of a dark brown,
aporphous, alkali-soluble mass ocontaining small fragmentm of

apparently intaot organic matter and fine mineral matter.

Erosion
Urganic and mineral coatings on particles in the B horizons of
the gravel scils indicate that fine matter has been mobile in the

soil.

The distribution of artefacts in the ploughsoil and observations
on the lower mlopes of the site suggested that remarkably 1little
«rosion of =0il had ocsurred over ths smurface. This was
unexpected, unexplained and implies that such more evidence of
the original nature of the site may remain in the ploughsoil than

was expscted.

No plough erosion lyncheting was noted on the site itself, nor
were there inoreased depths of A horizon or A horison stonyness
on the flatter aress downmlope of the excavaticn where eroded

soil might be expeoted to socumulate.

Archaeclogioal features found at the flatter, lower end of the
known site were not overlain by eroded material. Erosion was seen
to be in progress on the ploughed avea to the west of the site
slthough sll the eroded materisl was smaller than 2aa. The good
drainage of the soils overlying the gravels is likely to have
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reduced erosion by reducing overland flow.

The lack of evidence of plough induced erosion on the site might
suggest that past cultivation has been limited here and, perhaps,
that a long standing field division separated the area of the

site from the rest of the field.

The apparently good correlation betwesn features and ploughsoil
artefact oconcentrations strongly supports the oconclusion that
srosion of the coarse [fraocoticon of the ploughsoil has been

limited.

A note on the scil chemistry
To acocoapany the ochemical analyses ocarried out on the fills of
the features a 80i]l profile was analysed. A comparisci may be
nades with the standard profiles aeanalysed by the Hacaulay
Institute (Tables 80-63).
Peaty gley from Kinloch Glen. Locality name Kinlcoh.

2. Podzol from Quirdil raised beach. Locality name Harris.

. Podaol fros Kilmory raised beach. Locality name Harris.

. Cultivated Podzol profile from Kinloch smite.

The =ite podsol has a very different chemistry from the peaty
gley and is considerably less olay rich. It is siltier tlLan the
two othe podsols recorded, refleoting the proximity of the till
and the incomplets sorting. The higher silt content of the site

Ap may be the result of sixing with till from upslope but this ie
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not reflected in the olay content.

Loss on ignition and Xoarbon are much higher in the site profile
than in the other podsols as, in general, are the exohangcable
cation concentrations, Xnitrogen and phosphate ocongentrations

(total and readily moluble).

Altogether then, the site woil chemistry, while not favourable to
agriculture, is much less unfavourable than those of other Rhum
podzols. This ims partly the result of receat 1liming and
fertilising as is suggested by the Calcium and Readily Soluble
Phosphate ovoncentrations. This does not appear to be the whole
story mince the phosphate level is relatively high throughout the
vrofile, perhaps reflecting the influence of ths marchasology. On
the other hand the site is near to a major centre of agriculture
and may have been fertilised for a long time. There is no
evidence that the soils of the site are inherently more fertile

than other soile of the island.

O JORDAM, ENGLISH HERITAGE, FORTRE3S HOUSE, SAVILE ROW, LOMNDOMN.
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Horizea
Dapth (w)
I Less oa igaiticn
1 Sead U.6.0.R

X Silt U.8.0.A

1 Sead int,

I Silt it

% Cley iat,

mnnHo:-.-rno
Cations

we /1 00g

L Gaturation

o

L Corboa

I Fiiregen

Total P Oy ng/100g

==~ F P

Reed. sol, P, 0y ng/100g

H
0.05-0.13
100
647
0.7
e
8.5
2.
r 8 14
1.08
Ly
0.y
0.2
ke 8B
.3
R Y
0. 004
.0
A

LY
0.02-0.13

5.58
.8
H.

.7
18.0
K1
113
.9
0.2
0.09
1.40
0.9
s.u
1.0
0.074
.0
o

LY
0, 20-0.20

4.31
4.3
rZ |
9.9
13,3
2.7
4
.9
0.2
0.03
ail,
100.0
S 74

£.0
.3

Y
0.51-0.61

1%
3.
.3
4.9
17.2
20.4
10.73
6.3
.7
0.14
ail,

100.0
L2

.0
1.1

Low axch, Ca ia Ho High ench. Ca aad By in ;6.
Lew Lotal M0y in sineral hovizens,
Low soluble B0y theovphoot,

Table 60 Kinloch Glen; soil

| analysis
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Heriten m [ C
Depth (m) 0.m-0.13 C1-0.25 0.%-0.4
L Loss on ipaitioa 7,15 .08 1.09
% Sead ULS.D.A .4 8.1 2%.2
X 8ilt U.8.0.A 6.6 1.8 2.2 ’
L Saad iat, 2.7 £.3 V.2
1 Silt lat, 2.3 1.4 1.0
I Cley int, 1.4 1.0 ail,
_ Ca (N c.08 .08
Exchengeable My 1,03 017 0.17
Catiens Ke 0.23 1N c.00
se/ |00y K 0.17 .01 0.01
_ H .. 1.9 0.5
L Baturaticn %4 14.9 .7
pH 5.0 R 8.00
L Corbea ‘o o7
L Nitrogen C. 34 0.080
Total P, 0, ug/100g 124.0 .0 2.0
Read. sol, P05 ng/i004 .9 1.0 1.0
Low exch, Co in Ay

Table 62 Kilmory raised

Yorg Low enchy Ca end Low amch,

Rg in By ead C

Yery Low soluble POy in Ay,
Low Lolal ondé soluble P05 {0 ) oad C,

beach: soil analysis




Herizen o 8 €

L Lloss on igaitica 24.5) 14,41 17.84
L Sand int, g B v
L 8ilt s, 0 15 13
1 Cley int. i 2 q
| Ca 14.3 .19 k-7
Exchengechle e .43 W77 0.64
Cations [ 0.4 0.23 0.21
m/100¢ K 0.28 0.08 0.17
L M 1w 1. 2.
X Base satwralion 4.2 8.7 17.8
[ H,0 5.23 5.2 5,4
" Cocl, “n w2 ..
X Corbon 11,48 5. 6.9
% Nilrogen 0.0 .2 0.4
Tetal P,0, ng/100g b1 o} Sid
Reads sol, POy ng/100¢ Q 14 ]

Table 63 Kinloch excavation site: soil analysis
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CINLOCH, RHUM: A REPORT OB THE THIN SECTIONS

D JORDAM

Kubiena can samples were taken intsct from the interior and edges

of depressians interpreted as archaeslogical femtureas. Thin
sections were prepared from these in the normal way (Fitzpatriok
1880) #nd examined uader low and high power magnification (x30 to
x400). Examination and desoription followed the procedure of

Fitzpatriok (op oit).

[t was very difficult to resolve the components of the feature
fills during excavation in the field. One of the great strengths
of microscopic atudy thin sections of such fills is the olarity
with which their component parts can be cbserved in most oases.
Such observaticn csn be taken considerably further than slaple

visual desoription since other technigues can be applied to the

electron mioroprobe. This allows a study which relates the
properties of comaponents of srohseoclogioal features to their
spatial arrangement, This present study was limited to

mioroscopioc examination of the seotions.

One of the three thin ssctions was taken froam the centre of the
fill of BAGCZ23, one froa across the bottom of the ocut of BAO2Y and

section =much as optical mineralogy and X-ray spectroscopy under
p
p one from the oentre of BAO0Z1 at the surface vevealed by the

removal of the ploughsoil.
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Section 1, taken from the centre of BAO23 is dominated by a very

dark matrix in whioh fragments of oarbonised 7hazelnut =hell
abound. Between thezs fragments, amall fragments of other, intact
plant materials are also found. Saall stones are common and carry
thin ooatings of the dark satrix. Larger stones, of diameter
greatpr than Zom or =mo were also oooui‘ontlly .f_ound in tho'
femtvre. They were avoided to make it samier to recover intact
sapples. The dark matrix oonsisted of particles too saall to be
resolved 1in thin section. Earlier analyses had shoun that a high
proportion of such materials on this site consisted of alkali
soluble deocayed organic aatter. Worm pores were coamon, although
snall in diameter. Mo trace of soil structure was found. Mor were

thers any divisions of ths sectionsd fill except into its

individual components. Hodern roots were cooasionally found.

Section 2, taken soross the lower boundary of the fill of BAOZ3
showed a gradual ochange from a matrix with few stones to a matrix
dominated by stones. This ohange marked the boundary of the
feature wnich was seen on excavation to be less stony inside than
out. The proportion of organic matter in the fine matrix was seen
to bs greater within the feature than outside it with a
transition over 2oa as seen in thin seotion. The matrix of the
feature showed no struoture and contained few craoks or pores.
The stones within the feature contrasted with those outside by
being costed with dark organic matter whioh explains why the dark
orgenic satrix of the feature so dominated its appesrance. The

stone content of the feature seems to have had oomparstively
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little effect on the appearanacs of ths features in excavation
because the stones are largely masked by their dark organio

coating. Abundant wora and mite fascal matter suggest that the

filli of the foatﬁfo is being mcotively reworked although few woras

vere found during exoavation. Two small flakes of blcodstone were
found din ry few coatings were found which weaight
indio'nto twuno matter thro'u(h voids. lloi‘thor?ino
organic matter nor oclay were seen to have foraed layered coatings
on pore surfaces although ococoasional, weakly oriented, olay
domains were =msen. Thus the movemsnt of fine matter in suspension
does not appesar to have brought about the diffusion of the
contents of the feature. Fragments of organio matter within the
fexture (am defined by colour and therefore by organic natter
concentration) were found to be of a wide variety of particle
nizes whersas those ocutside the colour change boundary were found
to be predominantly of dismseters greater than 200 microns. This
could indioate that the visible boundary of the feature is partly

the result of the removal of finer organic fragments and that the
observed boundary is not that which was originally formed.

Section 3 was taken from the centre of BAO02]l. Organic matter
dominsted the matrix of the feature less than in BAO23 (seotion
1) and fragments of organic matter larger than 500 wmiocrons in
diameter were very rare. Hevertheless the feature matrix was ssen
to be very organic snd fragaents of intaot oellular organic
natter were coamonly found within it. The matrix contained
spproximately 30X stones by volume, such more than that of BAD2Y,
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and it had a weak granular structure. Fine pores were found
within the matrix and worm fasces were commonly enococuntered. Kuah
of  the organic matrix was too fine to be resmolved. Within the
dark organic matrix were areas of finur, more mineral rich
matter. This was isotropic and might be the result of mixing.
Stones oarried a thin , unoriented occating of the dark organio
oatrix of the feature, again making them appear very dark.
Uriented o¢lay domains were occasionally observed as werq rare

clay and milt plugs.

What oconolusions oan be drawn from these sections? The volume
sacpled by this approach is very small vhen compared with the
total volume of the poszible archasologioanl features. Only one
class of feature was examined, the ‘pit’. The features of BAG21
and BAO23 differ in the make up of their matrices. BAOZI ocontains
more ocoarge organic matter and has less evident struoture and
mixing than BAOZ21. The unresolvable fine organic matter in both
features could not be differentiated from similar matter outside
the features. The slightly saaller evidence of mixing of fine
catter in BA023 when compared with BAO21 suggests that this fine
matter is more likely to have originated within the feature than
is the case for the fine matter within BAO21 but this is only a
relative consideration. Rare, oriented and sorted fine coatings,
domains snd pluge suggest that fine organic matter has been
mobile within the srohasological features. This would suggest
that much fine msatter found within the features may not originate
within thes and that the analysis of fine matter may not be a
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relisble guide to the original contents of the features.
Uncertainty remsins as= to whether the colour change =mesn to
indicate ths sdges of features is not the result of the sorting
of fine organic matter from the features. asm in the ocase of
BAUJZ3. The oclear change in stone abundence at the edge of the
femture seemm to indicate that the edge is as it was when first
foroned mince later disturbance is unlikely to have brought about
such a ochange,

L 4 . 'Y
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KINLOCH, RHUM: A REPORT OB THE STATISTICS OF STOMRS FhOM CONTRITS
0 JORDAN

Introdootion and Objeotives

The features discovered during excavation were filied with
nateriml in whioh the sizes and mhapem of the stones appearsed to
differ from the neighbouring ploughsoil and naturally goourrinl
sediaents. It, was thoughy that igformation on the nature of these
stones wmight help in uudor-tngdinl the manner in which the
features were filled and the material that was used for filling.
This might, in turn, suggest reasons why the features were formed

und whether there were any assoolations betwesn thes.

Hethodology

OUn wsite it was found that there was a olose oorrespondsnoe
between the distribution of artefaots in the topsoil and features
below. There was no significant accumulation of material at the
base of breaks of slope snd reliot periglacial structures were
preserved 1in the wsoil profile. Hence it was oconcluded that
particles with a diamster greater than 2mm had not suffered
significant movement in the soil sinoce the site was occupied.

Thus analyses wers confined to stone sizes larger than this.

The following variables were measured in each sample:
* Partiocle sizse distribution in olasses of 3-dam; ¢-8Bam; 8-18an
and >10sa (all stones).

* Roundness of stones 8-18aa (100 stones)
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* Shape of stones 6-18am (100 stcnes)

* Hass of stones 6-18am (100 stones)
* Roundness of stones >iBam (all stones, two scales)
* For the majority (28 out of 42) of the samples 50 stones were
seasured aslong their three principal axes so that their shape
could be omlculated.

b s
The nuaber of samples that could be analysed was limited. Sampies
vere chomen 1in order to provide examples of wsevesal fesature
types, parent materials and ploughsoils. MWineteen of the forty-

two samples were duplicates.

Once collected, each ssmple was wet-mieved at Imam and the
retentate dried. This was then shaken through sieves of 4ma, Cum
and 18am mesh to constant weight and each of the four resulting
fractions was weighed. The fraotion of 8-16am was then quartered
and quartered again and eight of the resulting sub-samples uere
chosen at random and examined in randoa order. Stones were taken
from the first sub-sample and their roundness estimated on a
standard scale. Each stone was then assigned to a shape class and
weighed. When all the stones of the first sub-ssaple had been
examined, the second sub-ssaple was used until 100 stones bhad
been axamined. This elaborate procedure was instigated bescuuse it
vas found that there was a bias towards larger stones being
selected if they were taken from the sample directly. One
replicate of 50 stones was carried out and it was found that 10
stones were assigned to different shape olasses and 14 to
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different shape classes on re-estimation. Thus reproducibility

was low.

All the stones over 18am in diameter were classified acocording to

two olassificatins of roundness (Jardiner & Dackombe 1883;

Fitepatrick 1Q80). One replioate of 50 stones was carried out and

it was found that 10 of these 50 were assigned to different

clamses on the first index mand 4 on the second. Thus again
r-pr@uoibility uw quite low. -
Remults

Each wmample is briefly discussed below. Few generalisations can
be made except for one which stands cut. With only one exception
(fill 0089), the natural parent materials are more rounded than
the fills of the features. Thum it may be conocluded that the
saterial with which the features are filled is partly
srtificially angular. It can also be ocnoluded that the pits are
similar, at least in angularity of contained stones, although
ECRS contain many more angular stones than others. The
variability in sphericity is oconsiderable, even within fills, but
some fills have consistently high or low spreads of stone sises.

Although similarly variable, sean maximus lengths show that some
festures contain consistently larger stones than do others. These
features almo tend to have considerable spread of stone sises,
suggesting that the high values of mean maxisum length may be due

to a proportion of large stones within fills which otherwise have

normal stone sises.
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features ond

sphericity and maximum length

the excavation site matrix,




LY. e Tiag- . o AR 2

The samples are discussed mainly in the light of the data for
sphericity and saximum length (table 84) since these are most

readily interpreted.

1. The Ap horlzon of soil test pit no.3.

This is one of five samples of ploughsoil. Hean apho:ioity is
very high and relatively invaricni while mean maximum length is
low and also relatively inveriant. Thus sample 1 is
conplrlt;;.ly well rounded and sorted. Thll; are interesting and
perhaps surprising attributes for a ploughmoil. It 1im agot
congistently similar or dissimilar to any particular c¢lass of
samples or fills except that its high degres of rounding is
siallar to the other parent material samples.

¢, Till.

The wstones 1in this sample are comparatively well rounded, of
spproximately mean size and very poorly sorted.

3. Ploughmoil.

The wstones in this sample are comparatively well rounded, of
approximately mean sigze and soderately poorly sorted.

4. Gravel parent material.

The wmtones in this sample are comparatively well rounded
nithough variable. They tend to be very ssall and very well
sorted.

5. Gravel parent saterial.

This is moderately and moderately variebly well rounded. Its
mtones are coaparatively large and poorly sorted. It differs froa
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sample 4 in these respasts.

8, 7, 8. B84021.

These are quite similar to each other and near the mean for
spherioity, esize and their varisbilities. Their proporti‘s are
gquite different from those of the parent saterial samples.

d. B4023

This im near the mean for spheriocity and ite variebility. 1Its
stones are very large and poorly sorted, howevar.

10, 11, 12. B4047

These are quite similar to esch other, 10 and%l acdre mso. They are
sll very angular and not very variably so. They are close to the
meun for mean maximua length and variability. This feature
appears to be particularly rich in the exotic, angular stones.

13, 14. B4052

While quite different from the parent materials, thess samples
are only a little below tha mean for sphericity and for mean
saximum length. Sample 13 is less variable and sample 14 slightly
less varisble than the mean for both oriteria.

15, 18. B4087

While these samples differ in spheriocity, they contain stones of
similar sizes and sorted to a similar degree. The spheriocity of
stones in sample 15 is olose to mean while the asscoiated
standard devistion is low. Stones in sample 18 are modurately
upherical but more variable than ths mean. 8Stone sizes in both
samples are low and vary very little jie. the samples are well
sorted.

17, 18. BA088
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KINLOCH, RHUM: TOTAL PHOSPHATE ANALYSIS OF SOILS
3 LEE

Introduotion (Ill 116 )

Total phosphate deterainations were oarried cut on 68 samples
taken from a grid survey of part of the site in trench BA thought
to have underlain a possible structure. The mim of this part of
the analysis was to determine whether the distribution of
phosphates ocorrelated with the distribution of arochasclogical
features. I this was found to be the case then it was hoped that
vrhosphate levels ocould be umed to clarify the status of the

archasologionl features.

The phosphate grid samples were taken from four lanes saoh one
netre apart and within the lanes at 250m intervals from a depth
of 3om below the ploughsoil, The area covered by the grid was 3am

x 4m.

Also analysed were 18 background samples and further samples from
around & feature 4D222. These samples had previously been
investigated using s different methodology (Hirons and Rdwards,

mf ) and the aim of analysing them again was to cheok for

comparability with the previous work.

The background samples were also used as a measure of the natural

phosphate variebility.
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1LL 116 : Trench BA. Location of samples for total phosphate
analysis of soils



Samples were alsmo taken from u niumber of features in trench BA
but outside the arem covered by the grid. Samples were taken from
the fills of features and also from 20ca under the visible edge

of the feature This work aimed to cast light on the behaviour of

phosphate deposits with respect to their mobility,

Method

Samples were air dried and then mieved through a Zmm mesh. The
semples were then placed in sn oven at 50 degrees Celmsius and
dried to constant weight (24 hours was found to be sufficient for

thim).

Circa O Z2gm of soil wams then taken and ignited at 550 degrees C
for one hour. The #0il was boiled in 25m] 1N HC1l for thirty
minutes to ex'ract the phosphate (Anderson 1878). The couvled
extract wam filtered and pade up to 25el in a volusetric flamk.
10wl of this extract wam put in a 50m] volumetric flask and to
this was added about 25ml of  water. Then 10zl of the
molybdovanadate solution was added and the sixture made up to
volume. This wasm left for at least 10 ninutes but less than an
hour and the absorbance read on a Corning EE 18/ Spectra
Colorimeter. A calibration curve was prepared for sach batch of
readings although the curve itself was found to be consistent.
THe ourve was made by substituting sliquots of a SOppm F smtook
solution for the extract in the assay mix. The calibration curve
was found to be linear between 1 and 10ppa with a slight loss of

linearity between 10 and 20 ppm.
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The wmolutionms were read agsinst a phosphate free blank and also

msasured was an extramction blenk (25ml HC1l boiled for 30 minutes
and a 10ml mliquot taken for assay). This blank vas always found

to contain no phosphate.

Thizs mnethod was used by Hamond (1985) and the asgay is best
described by Jaokson (1858).

1 in 4 zamples were replicated, the majority of these cross batch

tc snable an estimate of overall laboratory precision.

All glassware was thorcaghly washed in phosphate free detergent
solution, rinsed and left standing in 10X nitric acid for 24
hours before being rinsed three times in tap water and three
tices in distillied water.

Throughout ths procedure steps were taken to avoid ocontamination
of the saaples froa external sources of phosphate, thus following
the advice: “Dust, saliva, perspiration and tobaccc ashss carry
sppreciable amcunts of phosphorus and should thsrefore be
exoluded '{ (Jackson 1858).

Results

The overall preoision indicating the level of Ilaboratory error
vas oaloulated using the method of Vermeulen (1953) and was found
to be 102ppaP. Laboratory error was therefore around 5X.
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Tabie 65 Total phosphate analysis: replication of 1985
samples
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Ccaparing the set of samples from the grid and the samples from
the natural solls (P20 to P38) using the Whitney Hann U test
(Ebdon 1878) 1t can be shown that the two mets of samples are
likely to be from different populations at the 0.001 significance

ievel.

The Whitney Hann U test was also used against all thome samples
taken from within 17om of suspected features and the rest of the
samples from the grid. Thr null hypothesis could be rejected at
the 0.05 wesignificance level. This would bYHe expected if we
consider the features to be areas of concentrated human activity

within the settleasnt am e whole.

The south east corner of the grid area was thought possibly ¢to
have overlain part of an early structure. & Whitney Hann U test
was carried out on the twelve samples from this area and the rest
of the grid samples. The Mull hypothemis could be rejected at the
7.05 significance level suggesting that the samples from around
this area do come from a separate population to those from the
rest of the grid. This may support the pousibility that this area

was assooiated with a struoture.

Conolusion

Analysiz of the phosphate content of soils on and arcund the site
ves oarried out. The results demonstrated that the solils within
the area of the site exhibited enhanced phosphate levels compared

to the phosphate ocontent of the natural soils arocund the site.

3 E9




Further to this the soils from the site taken from within 17cm of
suspected features exhibited enhanced phosphate content (when
treated asm a population) compered to the other soil mwamples taken

from within the site. However, =aoil phosphate levelx alone were

not capable of disgnosing between soils from 1ndividual features

and the other soiles of the occupation area. FPreliminery work
suggested that swome features retmined high phospheate content
whereas other features had lost phosphate to the underlying

natural.

SINON LEE, WHITHORN TRUST, WHITHORN, DUMFRIES AND GALLOWAY.




Report on Geomorphologioal Investigations Carried CQut in Support
of the Excavation at Kinlooh, Rhum.
DG SUTHRERLAND

Introduction snd Objectives

During 1964, archasologioal excavations were carried out at
Kinlooh, Rhum which established Hesolithio ocoupation of that
area fron as early as c.8500 BP. The mite im situated between
~.11 mnd 15a above local 0.D., but its relationship to Flandrian
“ea levels was unknown. Sea level during the period of ovoupation
of the mite and subsequently io of importsnoe (a) as a factor in
the local environment and (b) as a potential factor 1
disturbance of the site by marine transgression after its

abandoment.

The prinoipal objective of the work reported here was therefore
to wtudy the history of sea-level change around the coast of Rhum
and to relate this to the Kinloch site. A second objective was to
study the sediment forming the undersoil of the site in order to
understand 4its genesis. In addition, faotors relating to the
natural transport of bloodstone from Bloodstone Hill and its

inoorporation in the besoch st Quirdil were also examined.

Work Carried Out
Following examination of the whole of Rhum on aerial photographs
at a soale of o. 1:27,000 and a review of ths relevant

literature, a 10-day programme of field work from O6th to 18th
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ILL 117 : Geomorphological work on Rhum 1985
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April 1865 was oarried cut. Those stretches of coastline and

lower portions of sdjmcent valleys that seemed likely to preserve
avidence of former mea-level changes were mapped at a scale of
1:10,000 ¢(I11 117 ), During this mapping, in addition to landforas
and sediments reijulting from sea-level changes, features relating
to glmciation or post-glacial processes were also recorded. The
onapping was suprlemsnted by shallew hand bores to a maximum depth
of 3m to investigate the sediments at tne head of Loch Screscrt
(10 bores) and in the lower part of the Kilmory Glen (8 boren)

together with a number of other bores through peat around Xinlooh.

Subsequent to mapping, all ciear raised shoreline features around
Loch Soresort, at Harris and at Quirdil were acourately levelled

on closed traverses using a Koshiba seni-autonatic level.

Ssdimentological investigations were also carried out both in the
field and subsequently I1n the laboratory on samples from the

substrate of the archasological site.

Ssa Level Change

Introduction:

Certain aspects of the raised shorelines around the ocoasts of
Rhum have been described in the literature (Harker 1808, HoCann
and Riohards 1689, Pesocook 1878). These accounts have
conoentrated msinly on the rock-cut shorelines and Lateglacial
depositional features and have only wsentioned briefly marine
landforas and sediments that were presumed to date {from the

3: K12
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poor development of Flandrian shorelines, the psuoity of river

terrsoes graded to these and the considerable thickness of peat
and fine-grained sediment mcocumulated in the lower remches of
Eiloory Glen. The low total sediment supply to the coasts of Rhum
ceens attributable to the lack of extenazive (easily-eroded)
£lacial deposits. The numerous short stresms that drain the
imland also result in such sediment am im transported being
Jdispersed arocund the coast rather than concentrated in partioular
sreax. Huch of the material in Flandrian raised shorelines, as in
the present beaches, therefore appears to be of very loocal
derivation or reworked from earlier pericds of sediment supply

(1.e. the Lateglsoial period, ¢.13,000-10,000 BP).

Exposure varies very greatly around the coast of Rhum. The bays
at Harris and Guirdil on the south and west coasts have maximum
fetohes of well in excess of 150km, whilst Kilmory on the north
coast has a maximum fetoh of o.75km. The head of Loch Sorssort
near the arochaeclogical site is the most sheltered stretch of
coast on the island with a maximum fetch of 20km to the east-
south-east, itself a direction of relatively low frequenoy of
strong winds. Exposure is the prinoipal control on the altitude
to which waves are liable to move sediment along a particular
shoreline and hence looal variation due to this faotor sust be

anticipated around the Rhum coast.

The ocosstal profile of Rhum is typically very steep with cliffs,

riming in place= to over 300m, arcund all but a few stretches of

< B 8



coast. These oliffe are fronted by varicus rock platfora remnants

that pre-date the Flandrian indiocating the cliffe to be fomsil
{MHoCann and Bichards 1869, and hence, dsspite their impressive
appearance, supplying very little sediment to the occast. The
stesp nature of the coastal profile, even in aany embayments,

precludes extensive development of depomitional marine landforas.

The offshore profile is alsoc generally steep uround Rhum, the
only exception being in Loch Soresort. A shallow offwhore profile
results in the reduction of wave snergy prior to its reaching the
shore. Henoe on Rhum this factor cperates in sympathy with fetoh
in enphasising the sheltered naturse of Loch Soresort,
particularly itse head around Kinloch, and the exposed nature of

Harris and Quirdil.

In summary, the 1looal fectors affecting the development and
altitude of shoreline features are not conduocive to widespread
foroation of depositicnal land forms. Therse is also likely to be
considerable local variation, from bay to bay, in the altitude at
vhioh given processes are effective. Lnoh Soresort has by far the
wost sheltered ccastline on the island. As is discussed later, at
the maximum of the Main Postglecial Transgression the lower part
of Eilmory Glen would have been an even more protected
brackish/marine eabayment. Inmofar as Hesolithioc settlemant was
influenced by the sheltered nature of Loch Scoresort, then in the
middle Flandrian the lower portion of Kilmory Glen may also have

offered an attractive environment.
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Field Kvidence of Former Sea Levels.

A geomorphological map of the area around loch Scresort is shown
in (TIll ti2 ) The highest parine features, formed at the time of
deglaciation, are found within Glen Kinloch where depositional
terraces, fronting a large drift wound, have an altitude of c.35m
locml O0.D. During the fall in sem level submequent to the
formation of these features a further depositional terrace was
formed in the mouth of Glen Kinloch at an altitude of c. Z24p locel
0.0. A mwmajor rock-cut piatform and degraded cliffline occurs
along the north of Loch Scresort and on the south side of the
loch by its mouth. This was surveyed near the head of the loch
where it has an altitude of ¢ 328 U D. The age of this and
similar rock platforms which are found widely around the cosst of
Rhum im wunknown: they may be older then the last regionsl

glaciation.

The remaining evidence relating to sea-level change around Loch

Scresort is <considered to be of Flandrian age and to have been

tormed =t the maximum of, or following, the HMain Postglacial

Transgression. No evidence has besn found in the area arcund Loch
Scresort to establish the transgressional nature of these marine
landfores and wsediments. However, eavidence for such .
tranmgression probably existe in Kilmory Glen where a line of
eight borsholes proved a widespread minerogenio layer with peat
above and below at an altitude of around 10m. This site deserves

further detuiled investigation. Furthermore, the Main Postglacial
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ILL 118 : Geomorphological map of the head of Loch Scresort
and the lower part of Kinloch Glen
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Transgreasion has been established at s sufficiently large number
of Jlooalities around the Scottish coast to make it certain as an

element in the sen-level history of Rhum. The sea-level changes

LA m o oam

srtablished welsewhere in Sootlend indicate an early Flandrian
regression minimum at between 8000 and 8500 BP. followed by the
Maein Postglacial Tranmgression which culminated in the foraation

of the Hain Postglacial Shoreline at around 6500-7000 BP.

Ten boreholes were drilled in the intertidal sediment at the head
of Loch Soresort in a search for any early Flandrian peats that
] nay have formed during the early Flandrian regression and been
rreseved beocause of the low energy environment and low sediment
budget at the looh head. Mo peat was found, hLowever, Just a

c.50om surface layer of medium to coarse shelly sand overlying

P |

grey shelly silty fine sand in most bores. This lower deposit is

ol 41

thought to be the finer-grained offshores sediments deposited
during the higher wmiddle Flandrian sea Jevels. The drilling

a L L bbb

programme had to be ourtalled because of tidal changes that

restricted acocesm to the lower part of the intertidal szone.

Around the aargins of Looh Soresort, PFlandrian beach gravels,

A o ow il soassh davfa .

a where present, occur aainly as thin spreads resting on bedrock.
On the mouth side of the Loch, however, a narrow depositional
. terrace exists at (a) in T1l 118.This has an altitude of 11.4m
] looul 0.D. =and although this altitude may be influenced by the
underlying rook struotural benobh, this provides a msaxisum

o

altitude for the Hain Postglacial Shoreline by Looh Soresort.
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In the lower part of Kinloch Glen to the north of the river (b)
in I11 118, a peat-covered terrace was investigated. The sub-peat
surface oonsists of grey sands and siltes with a thin surface
layer of gravel at an altitude of 8.9m local O0.D. The base of the
peat 1is oharacterised by abundant Phragpitsg macrofossils and,
although no microfoseil evidence is presently available on this
aection, it is thought that the minerogenic/peat transition is a
seral ocontect from marine to freshwater conditions (but =see
thapters 11 & 12 in text). A sample was removed for radiocarbon
dating from the basal 2cm of the peat and it is anticipated that
this sample should closely date the retreat of the sea from the
naxipum achievaed at the peak of the Hain Postglacial

Transgression,

The evidence of former sea-level change at Harris and Guirdil is
broadly similar to that for Loch Scresort. A geomorphological eap
of the coast mround Harrise is shown (I11119).The highest foraer
parine features are the notable series of raimed shingle ridges
around the head of Harris Bay at an altitude of ¢.30m. Sea level
fell following the formation of these ridges and beaches have
been preserved at c.21ms and o.17m, the former appearing as a more
significant feature in the area of Harris Lodge for it ocoincides
spproxisately with the level of a pre-existing rock platfora that
oan be traced along muoh of the south/west ocosst of Rbum. All
these raised shorelines predate the Flandrian.
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ILL 119 ; Geomorphological map of Harris Bay




The generally steesp coastal slope arcund Harris Bay below the
levoel of the high rock platform has restricted the development of
Flandrian marine deposits. These are typically in the foram of
stesp banks of gravel and only one such feature was surveyed, in
the south/esst of the bay. This had an altitude of o.8m, whioch,
given the degree of exposure of the bay and the inforaation from
elwewhers on Rhum as to Flandrian sea lo#oll, implies formation

in the iatter part of the Flandrian.

At Guirdil (Ill122 ), there are only two depositional features
that ocan be related direotly to sea level. The higher, at an
altitude of 0.27.5m, relates to the period of deglaciatiocn when a
sonll valley glacier ococupied Guirdil Glen. The lower feature is
the raised bsach on whioch the bothy stands. It represents the
highest Flandrian shoreline and cccurs at o©.8.5a. Given the
variation in ocoastal oonditions and the likely effect of
isostatio tilting, this figure for the uppermost sea level during
the Flandrian is in @]roonont with the figures derived for Loch
Scresort. MHore detailed discussion of the Guirdil area |is

included later.

Conclusions

In oconclusion, the available evidence suggests that the maximum
sltitude achieved by ths sea during the middle Flandrian may be
placed at approximately 10-11m local 0.D. around Looh Soresort.
This event was very probably precesds’ hy a period of lower ses

level and, by coapariscn with other areai in Scotland the time of
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lowest sea level approximately coinocided with the earliest periocd

of oooupation of the Kinloch site. The loocal mea level at this
time is, however, undetermined. In eastern Scotland where the
Hain Pomtglaoial Shoreline (ellowing for differences in datum) is
at spproximately the same altitude as mround Laoch Soresort, the
sarly Flandrian regression appsars cto have approached or dropped
below present sea level. At the time of easrliest cccupation of

the EKinlooh site, therefore, sea level tcould have bsen close to

or perhaps below present sea level.

The wsubseQuent rise of xea level during Hein Postglacisl
Trunsgression did not reaoh such an altitude that would have
disrupted vhe area excavated. That the cocupation site has been
traced to & lowest altitude that broadly ocoincides with the
uppermost Flandrian sea level may suggest, however, that lower

portions of the site have been destroyed during the

transgression.

At the time of the Hain Postglaocial Shoreline the lower reaches
of Kilmory Glen were ocoupied by the sea or by a brackish inlet.

Thim may have provided an attractive sheltered senvirvonment for

cesoiithioc san.

Sediment Analysie from the Substirate of the Kinlooch Sits
A particular problem related to the archseological exoavation was
the nature of the sediment on which the Wesolithic settlesent hud

besn estsblished. As can be smeen (111118 ), there is only a
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ILL 120: Trench AJ, Clast roundnress

0.00-0.23 » Topsoil, Gray-dleck ergaaic rich sead with pebbles
seatlorad Lhroughast,

0L.230.55 o Orqanic rich mdiva~fine sead vith mre shundaat
pebbles ead cobiles than dhave, Mundaat roetlels and
iren stalning, Yery compact,

0.5%0.73 o Yery compoct cleat=supperled cobbles vith conrse saad
i seall gravel matrin, Irea stalning aad resllet

peastration,

0.7+-0.00 » Very compatt roddish-drom clut supperted cobbles
wilh sedive sond malrin. Roduced iren slaining,

Very conpact reddish-brom clast supperted cobbles
ond 1aall boulders, Matrin small gravel Lo mdive
coscse sond, Bone Lren steining, sloats wek
i pertly retled,

1,10 » Bass of pil,

0.%-1,10

Table 68 Trench AJ: stratigraphy
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limited area of sediment-covered ground around the head of Loch
Soresort. The largest such area is on the north side of the head
of the loch where the excavations were located. A short distancs
to the east of the site the sediment thins out against a
Torridonian bedrock rise whilst to the ‘west bedrook outcrops in =
nuober of areas suggesting that the smediment itself im relatively
thin. A small fommsil possibly marine-cut cliff ocours imnediately
south of the site. This has a maximump relief of 0.3m, iaplying
that in this ares the body of sediment has at least this
thickness. In order to investigate this sediaent more oclosely and
to confirm the base of the site, a trench (AJ) was dug towards
the lower end of the .1t..' It had a surface altitude of 11.8m

iocal 0.D. The stratigraphy ‘s shown in table 88.

The sediment analysis described below was carried cut on the
lowermost 3Com of the pit as this would be the least disturbed by
surface activity (the archasologionl material ccourred in the

topmost o.56c0m) and soil-foraing processes.

Clast ferm. Fifty olasts, the long axes of which were greater
than 4om, were measured for the long (a), intermediate (b) and
short (o) axes. The mean ([a+b)/20 ratio was 2.04 and the mean o/a

ratio was 0.486,

Roundness. The roundness of the sams 50 clasts was assessed ofl &
six-point scale extending from well-round to very angular. The

results are shown in 111120 from which it can be seen that the
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godal class is sub-round with rounded clasts being the wmost

fregquent.

Lithology. The 1lithology of the saas 50 clasts was also
classified. The dominant lithology was Torridon Sandstone (44X).
Of particuler interest were Schimtose and Mesozoic sedinentary
lithologies (12.5X) that do not orop out on Rhum. The remainder
of the claste were varicus igneocus lithologies. These are likely
to have besn derived from Rhua although some, particularly

basxalts and dolerites, ocould have coae from outwith the island.

NHatrix particle size distribution. A matrix sample was removed
and dry sieved in the laboratory at 0.5 intervals betwsen -1.0
(Zmm) and 4.0 (0.063ama). The graphic mean diameter of the matrix
vamr 1.83 (0.282mm) but it was poorly morted (- = 1.45 ; 0.368am).
The silt and clay (i.e. <4.0 ) percentage was ¢.10.5% and the
sand fraction had two modes: a larger one of very coarse sand (-
1.0 to 0 ; o0.25% of the sand fraotion) and a saaller one of fine

wand (2.0 to 3.0 ; 0.23.5X of the sand fraction) (Ill 121 ).

Interpretation The observaticns in the field and the ssdimant
snalysis indicate that the deposit is unstratified poorly-sorted
clazt-supported sediment. The matrix is primarily a coarse sand,
particularly when oconsideration im given to the likelihood of
downwashing in the soil profile of fine sand, silt and olay. This
may be the explanation of the seoondary mode in the fine sand
fraotion. The 1lithology of the clasts, with the wsignificant
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eanvironoentsl ohanges in this area as they relate to the

liberation of bloodstone and its incorporation in the 1looal

sedinents, particularly the Guirdil beaches.

Curing 4ice~sheet deglaciation, a glacier occupied the greater
part of Glen (Guirdil, its terminus being marked by one large and
two wskoall poraines on the eastern side of the glen. This ice
carginal pomition is related by a terrace on the west side of the
Elen to & nsea level of about 27a. The glacial deposits are
conposed dorinantly of Torridonian paterial with subsidlary fine-
grained igneous rooks and s few granophre olasts derived from the
head of the valley. A= most of the naterial oarried by the
dlacier would have besen tranaported down valley, it is unlikely
that any significant concentration of bloodstone would be found
in these glaoial deposits and, by extension, in the raised

chorseline depomits derived from thenm.

The emstern flanks of Bloodstone Hill are mauked in their middle
portion by an extensive, vegetated taluc, As this Talus derives
puoh of its material from the area of outcorop of the bloodstone,
ite development is fundamental in the transport of bloodstons to
the local beaches., The talus sust have ustarted to form on
deglaciation but at this time there im unlikely to have besen
wignifiocant trsnsfer of bloodstone to the beschem hecause (1) the
talus had to build up, thus trapping freshly eroded bhlcodstone,
und (ii) wea level would have heen falling rapidly at this time

and the Quirdil Burn would have besn ercding into and mainly
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transporting the glacial depomsits in the botton of the glen.

Both the rate of produoction of the talus and the fall of =mea
level are likely to have diminished during the Lateglacial
Interstadial but during the smubsequent Loch Lomond Stadisl (0.
11,000-10,000 BP) thers was a marked environmental change towards
nore ssvere olimatio conditions. Small glaciers built up again in
the onrries of Rhum and periglacial processes were very active
(Barllantine and Wain-Hobson, 1880). This im likely to have been
the period of most rapid frost-riving of the free faces on
Bloodstone Hill and the talus probably achieved 1its present

divensions during this period,

The talus is developed on a bedrook slope that is stepped in
syopathy with the structure of the underlying Torridonian
Sandstone. A larger bedrock step towards the base of the talus
produced an area of rook outovop and below this a meries of lurge
alluvial fans/debris cones. These ate likely to have been
principally oonstruoted during the Loch Lomond Stadial: one of
ther i# olearly inactive today as the gully outs through it and
hence mediment by-passes it, whilst there are also reliot gullies

on the feoe of thie tslus.

The gullies have derived debris from the talum, the bedrook faoss
sbove and fyom the underlyin_ bedrook into which the larger
gullies are inoimed., They have delivered poorly wsorted

sedimenta, via the slluvial fane, to the Guiedl] Burn, During the
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Looh Lomond Stadial, it is likely, on the basis of analogy with

nther areas of Scotland, that this was a period of stillstand of
sea level or even mlight transgression. This would have the
«ffect of trapping the sedirent from the Guirdil Burn in Guirdil
Eay and also diminishing the amount of downcutting in the glacial
saposits in Guirdil Glen. Given therofore, (i) the likely
increase in activity on the mlopesm of Bloodstone Hill, (ii) the
likely reduction in supply of material from the glacial deposmits,
and (1il) mem-level changes that favoured increased retention of
sodinent in QGuicsdil Bay, 1t mesuns probable that the Loch Lomond
Stadial wam tho time when there first ocourred a significant
component of bloodstone in the Guirdil beaches. The exact
mititude of the sea at that tice is unknown: by extrapolation
frow welsewhere on the west coast of Scotland it may be presurned

tc have been slightly below present sea level.

The wstart of the Flandrian is likely to have besen oharacterised
by falling wmea levels (reaching m low at around 8500 BP) and,
with oliratio amelioration and vegetation development, increaning
slope stabllity. At this periocd there is likely to hive been a
rarked decline in the addition of new bloodstone to the talus on
Bloodstone Hill but ocontinued gully activity (some gullies being
sctive in present oconditions) and possible erosion of the laower
purta of the alluvial fans due to & lowsr base level sre 1likely

to have ensured a ocontinuing, albeit reduced, supply of

bloodetone to the beschss.




.
.
[

After 0.8500 BP the Hain Postglacial Transgression occurred
subsequent to which the sequence of raised smhingle depomits 1in
Guirdil Bay were deposited. Slope activity during the middle and
late Flandrian is unlikely to have been greater than that of

today and hence supply of sediment to the bsaches rather low. It

is thought that much of the material in the raised and present
besches has boen reworked from that supplied during the Loch

Lomond Stadial lndhcnrly Flandrian.

Feworking of the beuch mediments may be of mone relevance to the
quality of bloodstone available for collection from the beach.
The bloodstcone ham s variable ocontent of vemicles and it may be
pregumed that thome pieces of bloodstone with a high proportion
of vesioles would bs mecohaniocally weaker and hence more readily
destroyed in the high-energy beach environeent. If this is
correot, then the bloodstone on the beach would not only be the

nost readily looated source of bloodstons but would also be of

naturally wselected higher quality than that ocourring on the

talus.

EE . T3 8L " &
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In suEDRary, on the basis of the landforms in the

A e

Juirdil/Bloodstone Hill area and knowledge of the  likely
snvironeental and wea-level changews mince deglmoiation, it |is
suggested that the period of wmomt abundant ‘production’ of
hloodstaone fragments was during the Looh Lomond Btadial, Further,

the time of greatest transport of bloodstone to the beacham was
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likely to have been during the Btadial and the very early
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Flandrian. During most of the Flandrian fresh release of
bloodwtone fragments from the bedrock is likely to have been
rather low and the main part of the blocodstone in the present and
] ruised beamches formed after ¢.68500-7000 BP is thought to have
1 been reworked earlier matsrial. This reworking probably has had
the effect of destroying (i.e. reducing to small mize) blcodstone

fraguwants that had a high content of vesicles and leaving behind

nore coherent and mechanically sounder bloodstone. Finally, this
reconstruotion is rasther qualitative but a detailed study ocould

quantify the processses ocperating.

Conclumions

The conclusions to the work carried out may be wsunmarised as

follows.

1. At the time of earliest ocoupation of the Kinlooch mite, smem
level is likely to have besn at or slightly below its present
lavel. The sea, however, would have been olose encush to the site
to have bseen a relevent faotor in its choice as an oocoupation

ares.

- X P TR

] 2. The subsequent rise of sea level during the Hain Pomtglacial
Transgression did not attain suoh an sltitude that the area of

the exoavation was directly affected. However, the coincidence in

sltitude between the lowermost part of the site and the uppermost
level resohed by the Flandrian sea suggests that lower portions

of the eite may have been reworked or destroyed duting the

3¢ 08




’ transgression.

3. At the time of the Hain Postglmoial Shoraline, the lowsr part
of Kilmsory Glen would have been a marine or brackish embayment
that night have provided an attractive environment for Mesmolithio

ocoupation.

4 The msite at Kinloch is underlain dy sedicent interpreted am a
stonsy till the upper part of which has been reworked, probsbly
during the Lateglacial fall in sea level, at which time, at lmast
hriefly, the area of the site would have been lubjeotAto littoral

PTrOoCeEEes.

5 The post probable time for natural release of bloodstone from
Bloodstone Hill and incorporation into the Guirdil beaches is
during the Loch Lonond Stadial and the early Flandrian. Most of
the bloodstone found 4n the Flandrian raised beachesx and the
rresent beach at Guirdil probably reached the coast during the
above period. Subsequent reworking in the high onof‘y beach

snvironment hams probably lead to destruction of bloodstone with a

high ocontent of vesicles and a oonseguent 4inorease in tho

proportion of better qQuality bloodstone in the bemohes,

DR DONALD SUTHERLAND, PLACER ANALYSIE, 2 LOKDON ST, EDINBURGH.




Pusice on Rhua: Geochsaical analysss and interpretation

A Dugmore

Introduction

In 1972 Richard Binns draw attention to the presence of drifted
pumice horizons in Holocens strandlines in the British Isles,
Norway and Svalbard, and noted ssveral related occurences upon
archasological sites. Recent work in the Hebrides by
archasologists frce the BDD/HBM and the University ot Shetfielo
has located & number of midden sites in which pieces of pumsice
are frequent., These sites lie in the machair of North and South
Uint, facing the open Atlantic. GSimilar puaice has olpp baan
recovered during SDD/HBM excavations at Kebister on the Shestland
Islands. The realisation that these occurences could be used to
define important isochronous marker horizons within GBcottish
later prehistory has led to the cetailed study of this material
{Dugmore et al, in prep). The analyais of pumice recovered froms
the excavations on ARhum should be considered in this widsr

context.

The analysas

Bamples of thres pieces of pusaaceous materisal were analysad to
deteraine both sajor and trace slessnt abundences, The msaterial
was prepared by the suthor snd X-Ray floursscence analysss were
performed at the Orant jnetitute of Geology, University of
Edinburgh, In thetr original state el! of the seaples floated (n

iresh water,
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Sample A4 wes sub-rounded in shaps, broun, and weighed 13.74.

diven the reference number AG128 5504 it was recovered from a

Neclithic context.

Sapple B was angular and irregular in shape, light grey in colour
and superficially weathered; it weighed 9.8 and given the
raference number BAUODSZ it was recovered fron a Mesolithic

context.

Sagmple C wam minilar in appsarance to sample B, but despite its
rough, irregular surfece the piece was approximately spherical
and it weighed 8.2¢. The piecs was one cf three recovered fron s

Hesolithio context and demcribed as AD0O182.

The results af the XRF analysas are given in tables 69 and 70.

Conolumions
A comparison of the Rhum data with published scurces leads to the

following oconolusions:

t. Sample A is volocanic and probably lcelandio in origin (of.
Binns 1872, Mangerud et wl 1084); comparison with dats from post-
Mesolithio excavations in the CQuter Hebrides and Ohetland
oombined with JTocelandio soutce data suggests that all this
Scottish material im from a singl voloanio wource in Iceland. It

io possible that this pumice was produced during e wsingle
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SAMPLES
B C
73.3 Q.
.63 .77
2.3 3.4
0.67 0.%
0.72 0.3
1.70 0.03
3.01 2.62
0.64 0.4
0.0z 0.2
.08 0.10

Y.L %.30%

ELEMENT
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BEBazN&N

Fad
M0
Csl
Ma,0
K,0
Ti0,
M)
P10s

TOTAL
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Table 69 Pumice samples : major element abundances
determined by XRF

erupticn c. 2700 147 years bp (Lugmore et a/ in prep).

2. Ssmples B and C are most unlikely to be volcanic in origin;
perhaps they are grains of a heat altered mandstone (table 71).
The likely origin of this waterial pey be determined from thin

section analysis.

DR ANDREW DUGMORE, DEPARTHENT OF GEOQRAPHY., UNIVERSITY OF EDINBURGH.




SAMPLES
B C
103.3 117.4
St 419.9
7.7 6.3
24.2 1.1
21.6 19.2
4.1 47.7
97.0 79.1
11.0 90.6
. -2.2 4.1
161.5 73.0 8.1
8.2 B.4 8.9
3.8 8.7 6.6
%®.3 79.4 59.9
313.8 168. 4 95.6
74.8 12.9 1.7
7822 310.8 K<
K 10.4 9.2

pnBEBwda g
A -0 — O wWwmw

-

¥
Ba
S
La
R
Ce
Cr
Ni
Cu 0.2
In
M
Th
2. %
S
Y
i
N

Tabie 70 Pumice samples * trace element abundance
determined by XRF (ppm)

SAFLE B

QAT
ALBITE
MEMETITE

SAPLE C

CIPY NORR (VTI)

T 7.4 COMMOLM .60  ORTHOCLAG: 16.09
ALEITE 0.41  MWORTHITE 1.04  HYPERSTHOE 4.8
MARMETITE 1.7 LM 0.0 MATITE 0.23

Table 71 Pumice samples : composition of samples B and C
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RADIOCARBON DETERMIBATIONS: PROCEDURAL RESUME

3T COOK & EM SCOTT

PRETREATHENT

Pfitr;ltllnt procedures were generally standard. During the
chemical removal of potential contaminants from the oarbonised
hazel-nut mshell a double alkali treatment (2X w/v potassium
hydroxide, <«KOH>) was employed following an initisl hot 1 molar
hydroohloric wmoid (1H HCl) tremtment. After the wmecond KOH
pretrestment a final hot 1H HCl treatment was ocarried out.
Subsequently, the carbonimed shell wam filtered, washed with
distilled water and dried at 80°%. Wood sanples were finely
chopped (to approximately matohstiok sized pleces) and subject to
successive boilings in 2H KOH. Finally, cellulose was produced by
extraction with = sodium ohlorite/hydrochloric acid wsolution.
Agunin the samples were filtered, washed with distilled water and
dried at 80%°C. For peat samples the smeocond (and subsequent) huamio
soid fraotions were regarded as being the most reiliable.
Following extraotion of the acid soluble fulvioc soid fraotion
with hot 1M HCl the residual material was extracted with cold 1%
KUH to remave the first humic aoid fraction (alkali soluble). The
residual material from this extraotion was then heated with a

further aliquot of 1X KOH. The humio moid oontaining solution was

then filtered, wamshed and dried ready for sample combustion.




SAHPLE SYNTHESIS

Liquid scintillation counting of benzene is the technique
euployed for measurement of the residual C-14 aotivity at
jlasgow. Combustion of samples to carbon dioxide (COZ2) was
achieved using a combustion bomb filled t. 2 bar pressure with
202 free oxygen., Am a second stage lithium carbide was produced
by the resotion of the CO2 with molten 1lithium. On ocooling,
acetylens wam generated by the addition of distilled water to
the lithium carbide. Finally, high purity bsnzens was synthemimed
by cyclotrimerisation of the acetylene at 100-120 °C using a
chromiuo based catalyst. Isotopioc fractionation corrections were
swpplied via mass spectrometric measuremsnt of the C-12/C-13 ratio
on  combustion derived CO2. Baokground (C-14 free) samples were
derived from the synthesis of benzens from calcium ocarbide and
anthracite, as well as from commercially purchased sointillation
rade benzene. Wet oxidation by acidified potassium peraanganate
solution wam used for the preparation of CO02 from the NBS Oxalice
Acid Standard. Subsequent synthesis to benzene was as previously

demcribed.

BEMZENE VIALLING

The ocounting dgeometry oconsists of 4.5 benzene (accurately

veighed to four decimal places) and 0.95g of srintillant asolution
(12¢/1 butyl-PBD + 68g/1 bim-HE88 in toluene). Samples of lems than
4.5 vere made up to constant weight using sointillaticon gradient

T e B T T B e

benxene. Borosilicate sealsble ampoules were used in preference

to sorew ocap vials as they do not suffer from the dissdvantage of

Todea 3%
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waight loss due to evaporation that is encountered with sorew cap

viale. Prior to cocunting, the upper half of all ampoules were

casked to a standerd height with matt black paint to help reduce

‘ vhotomultiplier oross-talk and thereby reduce baokground ocount

rates.

QUENCHING
A scries of approximately 40 ampoules containing C-14 spiked
henzene and varying amounts of acetone as a quenching agent were

vialled and sealed am per the sample benzenes in order to produce

a plot of counting efficienct as a function of impurity level.
The BExternal Standard ratio was umed as & xsasure of the

|
{ quenching.
|

cCouNTing
411 wmcintillation ocounters were heavily discriminated sagainst
tritium  (<1X) resulting in C-14 oounting efficiencies of

) sprroximately 70X%. Quasi-simultaneous batoh ooﬁntin‘ was employed

with each esample undergoing two conssoutive 40 minute ocounts,
sach with a short ocount of the external standard to produce the
quenohing indicator. Mormally, esch batoh oocnmists of four C-14
fres bensenes (backgroundm), four MBS Oxalic Acid Standards,
spproximately twalve samples and two C-14 spiked standards to

neasure oonstancy of efficiency. Zach sample was counted for a

sinimum of 2000 minutes,.




