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U*LOCH, HUM 1M6: UPOtT Oft Tlil ttOOD

R. HoCullMh

Spaoiaans uara acquirad f rom tha routina stapling of each layar

or as "Bpaoial* aaaplaa from contaxtB particularly rioh in

uat«rlo£g*d wood. Tha work was carried out to provide vcrtfiad

aouroaa for C14 dataB and to qualify aoaa of tha context

dtaorlptiona. Tb» BimpUa v«r« alao •xaainad for tool aarka that

oould poasibly ba ralatad to SOB* aapaot of th« aita 'a tool

uacablaj*.

ill of th« aaaplaa oa«« froa tK» p»at filled waterooura* that ran

aoroaa th» thraa araaa of tha aita. While it ia poaBibl* that

Boaa of tha paat aay ba quit* aodarn* auoh of tha wood oaaa froa

tha lovar !•¥•!• which produced tha aaaaablaja of naolithio

pottary and othar apaoiaana wara ravaalad ovarlying tha aurfaoa

of tha fravala banaath tha paat. It ia poaaibla that tha roots of

ajjoh latar traaa on tb» aita had intruded into tba ptaty deposits

and to taat for this root wood MBS daaoriainmtad froa liab or

trunk wood in thin saotiona uain^ tha aatbod of 3ohwain4rub«r

(1078). Howavar, in nona of tha oonttxta axaainad waa root wood

•hotm to ba prasant.

Tha unaUvad matarial waa «)taain«<l to provldt tha ran<« of

•aaoiat of tba largar aatarial. iaoauaa tha ai«vad aatarial

rarraaaattd a vary larfa aasaablaga a 10* aub-aaapla «ta

Of tba uaiiavad aatarial 7 saaplas oontaintd aithar no
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wood at all or aaraly bark* in tha lattar oaaa identification to

•paoiaa laval waa not poaaibla. Ona particular aampla (BA

117/024) oontainad a oonaidarabla amount of vary aaall flakaa of

bloodatona. Of tha 11 ramainin* aamplaa only 2 (BC 0020 and BA

0077) contained apaolaa othar than aldar.

BC 0022

10 apaoiaana war* oxaainad union rapraaanta about 30X of tha

total. All war* Alnua tflutinoaa. and vara frafaanta of rounduood.

Thara waa no avidanoa of tool dammga; all tha braaka In tha bark

appaarad to raault fro* damaga In eitu, though aoia of tha anda

appaarad torn. Savaral apaoiaana had what appaarad to ba patohaa

of buroiog on tha bark, tha wood in thaaa araa« u»« aora

raaiatant to tha auctioning knlfa but in thin aaotion thia vaa

•hown to raoult in a fora of oryatallina &dhaaion, tba call

•truotura bora nona of tha oharaotariatio altaratio^i dua to

burning. Ona spaoisan bora a longitudinal split which appaarad to

hava raaultad froa drying out at aoa* ataga. Tha dia»atara of tha

round wood ringed froa 20 -4 Om* , it waa not poaaibla to oount tha

ring a but tha amootb natura of tha bark auggaetad that tha wood

Mm* darivad froa laaatura ataaa or branohaa. Moat apaolaaoa bad

oontortad pattarna of growth.

0023 US/034
Tha aampla oontainad two apaoimanaj ona a fratfaant of aldar

roundwood and tha othar waa a plant ataa aa yat unidantifiad. In

oroaa aaotioo thia waa 7-fta» diaaatar with a hollow oaotra aoaa
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4aa in diaaatar, tha outar aurfaoa waa faoatati wi th prominant

vascular bundlaa at tha junction of aaoh pai? of faoata. Tha

outar aurfaoa waa stainad to a dark brown bat tha intarior call

•truotura waa unatainad. Coaparad wi th tha uood spaoiaan tha

oalla bora littla sign of fungal or baotarial dutaga. Thia aay ba

oauaa for Buspaoting tha ataa to ba intruaiva.

BB 023 115/031

Tha aaapla oontainad two fraga«nta of aldar rounduood, ona had

baan out but tha axpoaad uood banaath tha bark uaa unatainad «od

tha damaga autt tharafora ba raoant.

BC 0020

Thia contact oontainad vail praaarvad rodn of aldar and of

Poaoidaaa ( a aub-apaoiaa of tha Roaaoaaa groupad by thair aharad

anatoay, it inoludaa hawthorn t(\T>**M*\\* •nnnrfyna^. rowan (f lorhua

and orab appla (tUllU. avivaatria^ a* wall an othar

apaoiat not nativa to tha wast of Scotland (Sohwainfrubar 1070,

124 » and a in* la aptoiaana of biroh f f ia tu la a p . ) and of haial

' In addition it oontainad thraa, poiaiblf

workad fra^atnta of laroh (Liiijt dAJlidilA) • Thay had baan aplit

from tiabar of about lOOju diaaatar in oroie eaotion and

oontainad tha latar growth rings. Tha largtat piaoa waa taparad

at ona and, no olaar out aarka aurvivad but tha taparing auat

praauaably hava baan r and a r ad with a sharp tool. Running down ona

atda waa a shallow groova with a slightly oorrugatad aurfaoa. Tha

groova runs for lOQaa but takas a sharp turn half way down.
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Drill log ia tharafora diaoountad and tha baat axplanation in that

it ia poaaibly part of tha tunnal of a ahlp wora (Torrado ap.

aapaoially X- nivalJM>. Tha laroh ia not nativa to Scotland and

daaag* by aarina aolluaoa la vary ooaaon on drift wood. Thia

apaolaan uaa found In a naar vartioal poaltlon and nay repraaant

a fairly lata inaartion.

Of tha ramaining aaotionad apaoiaana two uara idantifiad aa

Poaoidaaa, ona uaa blroh and two wara aldar. All ^ara round wood

frajatnta but ona apaoiaan of Poaoidaaa bora an obliqua out mark

that had coaplataly aavarad tha wood. Tha blow waa dalivarad fron

an antfla of about 30 dagraaa tfron' tha long axia of tha uood. Such

a ataap angla ia not uaually raplio itad by a haftad ctona blada

but thara ara aiailmr axamplaa froa tha Snaat Track, Soaaraat

Lavals (Colaa and Oraa 1985, 43).

Thara waa a oonaidarabla variation in tha atata of praaarvatlon

of tha •paoiaana, aoaa piaoai had lost all tha bark and aoaa of

tha untaotionad aatarial wac no aora than aaorphoua wood tiaeua.

Hiorosoopioally tha laroh piaoas wara ralativaly fraa of tba

algna of oallular daoay whlla much of tha roundvood «aa difficult

to thin aaotion bacauaa of it* poor atata.

i* 0003 (Bottom)

Of 0 0paoL««na froa thia stapla four wara thin aaotionad and all

wara mho*n to ba Aldar. Thara waa littla Borphologioal diffaranoa

batwaan tha •paoia*na» all wara froa rounwood of 30-40ma diaaatar
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with ••ooth bark axoapt vhara tha wood had bant. Thara «aa no

•ign of any workad eurfaoae.

Thia oonaiatad of badly daaajad roundwood, aoatly torn aurfaoaa

and oollapaad call atruituraa. All tha aaotionad apaoimana wara

aldar and thaaa aatohad tha appaaranoa of tha unaaotionad

fraction.

BA 0077

Thia contaxt uaa rapraaantad by a ainula large apaoitan and a

vary larfa voluaa of aatarial raoovarad via tha wat-aiava

prograa. It oontainad both praaarvad uood and aora charcoal than

in any othar oontaxt axaainad. Tha charcoal uaa darivad f rom

aaall dianatar roundwood wi th in tha aiaa ran fa of tuiga and ia«ll

branchaa. Tha apaoiaa praaant inoludad aldar, haial and Poaoidaaa

and alao oak (QuACflUA « P - ) - Tha larfa apaoiaan uaa a aingla piaoa

of roundwood of aldar. It had bant in aavaral plaoaa and ona and

appaarad to ba out. Tha damaja waa ehonn to ba aaraly an araa of

ooHapaad calla banaath intact bark.

BB 0003

Tha a amp la oontainad nuaaroua waatharad frajatnta with ona larga

pUca of appirantly tquarad tiabar. Tha e amp la wa« waahad in

watar uhioh raaovad «oat of tha paat, tha timbar diaaolvad into a

paaty *lurry and a a ing la piaoa of bark. Only two aptciaana could

ba Idaottfiad and both wara aldar, in ?oor condition.
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BB 0003

The sample contained a single fragment of alder round wood in an

advanced state of decay.

B3 Fill of mtmk* hoi* 025

Unid«ntifiab\« frag««nts of bark resembling the bark of

previously identified wood but the oellular structure of bark i»

not diagnostic. Judging from the curvature of the bark the

diameter of the original wood would have been about 30mn.

BC 0002 Tig Mo 540

Fragaenta of unidentifiable bark.

BC 0002 135/022

Stone.

BC 0002 133/021

Stone.

U 117/024

The cample contained a tingle fragment of email twig of 6mm

diameter, thia warn too fragil* to section. Within the peat i lu r r f

there Mere numerous fine flakes of bloodstone.

Af 123/023

The sample contained fragasnts of bark which had come fro* wood
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of 3Q-SQmm diameter, it warn not Identifiable to genum.

BB 023/031

The sample contained two large fragftentm of round wood of 40mm

diameter. Both vora t t _ c : r and had been contorted in growth.

Bulk sieving p:

The followinf L..-J; , ^ j > r» derived ftoa- the bulk sieving

programme: 122/OU A - * : ' . 022, 123/020, 123/010, 119/016. Hon«

contained any identifiable botanical r«iain».

The retent froa the aieving of the bu lk •ample* produced eaaplei;

BA 0021, 0023, 0047, 0052, 0077, 0087, 0068, 0080, 0091, 0093,

QO&4, BB 0003, 0023, BC 0003, 0023. Theae were re-eieved through

4.0aa, l.Cma and Q.bmm eeivea. W i t h the exception of BA 0077 none

of the eamplee contained any identifiable material. They all

contained email fragment* of oharooal, unhumif ied plant debris

and minute peat fragaente. There are 23 eaaplee from BA0077 and

of theme about &OX of the volume were examined. The retent of the

amaller eievea (1.0mm and O.&mm meih miae) contained a markedly

higher proportion of obarooal than the other aamplem, though none

could be identified. The larger mice component contained

amorphous fragmenta of wood, twigm (ranging in diameter froa 3mm

to 12mm), other plant debrim and fragaente of peat. The wood warn

all identified am aider, but the charcoal represented m range of

apeoiesj few apeoimena were large enough to examine in section

but of those that were SO* were baiel, 21* was aider, UX warn
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oak, md 14* was Pomoidaaa. Tha- lattar probably raprasantina*

mainly hawthorn or rowan. Th* idantif ioation of suoh saall

spaoiaans in tantativa as tha oall struotura of tha saallar

branobaa aay daviata froa that of tba aatura trunk wood (Jana

1970).

With tba txcaption of soaa of tha obarooal thara ' ia no avidanoa

of wood of any aaturity. Tha wood varlad froa vail praaarvad

spaoiaans with only aurfaoa ataining to piaoaa randarcd to

fotalaaa Baaaaa of aoft wood f ibraa. Ho apaoiaan waa aora than 25

oa lootf and although aoaa fraah braakfl wara viaibla it aaaa& that

•oat of tha wood bad brokan in antiquity or aftar ita

incorporation within tha p«at. Tha oharooal a imilar ly varied

batwaao wall praarvcd piao«a of round wood and oaorphoua luapa.

Only ona cpaoiman bora a dafinita out aark (a piaoa of roundwood

of poaaibly rowan or bawthorn-Pocoldaaa froa 0020). Thraa

aptolaana of laroh froa tba aaaa oontaxt wara posaibly workad but

thaaa ara thought to ba a latar intrusion of driftwood. Savaral

othar possibla out facats wara axaainad but all wara oauaad by

tba oollapva of tba wood atructura undar tha bark and praauaably

ravultad froa tba ooapaotioo of tha wood ag«ioat soaa hardar

aatarial.

Two othar fora* of daaM* wara ob*«rvadt f i rs t ly , tha arvds wars

fraquaotly ja^gad and saoondly, aoas apaoiaans bora longitudinal

splits that psnstratad to osar tha oaotrs of tba roundwood. Tha
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lattar may hava ranultad from tha drying out of tha wood at aoma

•tatfa in tha daoay prootaa; it la not poaaibla to diafnoaa tha

oauaa of tba formar. Moat of tha apioiaana avaminad in thin

•aotion bora numaroua fungal apor«a and hyphaa au£gaatin4 that at

laaat aoma if not most of tha daoay prooaaa had baan aarobio. Th«

incorporation wi th in the paat dill have arraatad thia daoay.

Tha aaaamblaja axaminad can ba atan aa d*rivad from tha local

woodland apaoiva. If it rapraaanta tha natural "windfal l" dtbria

from woodland it ia fturpriainf that no mitura wood aurvivad. It

would aaaa fa i r ly aafa to aaiuma that thia woodland vaa

aaintainad in an immatura atata or that tbara waa aala^tlon of

tha matur* wood for oonaumption alaauhara. If thia ia tha oaaa

man auat ba «a«n aa tha major factor »ff»ot inf tha creation of

thia dabria. It would aaam likaly that much of tha wood and

oharooal aaanmblatf* had dtoayad to an advanoad atata bafora

incorporation within tha paat.

ROD HoCULLAOH, ARCHAEOLOGICAL OPBRATIOKS AHO COMSHRVATIOM» HISTORIC

BUILDJNOS AMD M O W U H H H T S , FLIHIMa HOUSE, 28-31 KIMNAIRD PARK*

HlffCRAIOUALL. EDIiBUMH.
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EJILOOI, ftMUM: OtOKAOWTIC SUlflYft, MAT 19C*

D. MAKER a. D. WAT SOW

Sit* Cooditiooa

Magnatio matboda of remote aenaing for the purpoaee of

archaeological proapeotin* have been eppliad to a nuabar of

archaeological aitea, with aoaa auooaaa in dateotinj bur lad

anthropogenic remaina, Tha potential advantMaa of auoh

techniquea lia in tha rapid location of artefaota and faatur«a,

without wbolaaala aita axoavation, which ia normally both tia»-

oonauaing and axptnaiva, and uaually unoovara only a amall

fraotion of tha total ar«a of human occupation. Tha moat

aatiafaotory aathod of mafnatio aurvayinf ia to taka raadinfa at

ra^ular intarvals, uaually on a aurvayad grid/ ao that any

apatial pattarna of variation in tha data obtainad oan ba

ravaalad. HMnatio aurvay dap«nda on aaaaurabla differanoaa in

tha ma^natio auaoaptibility of tha aoil and/or aubatrata aoroaa

tha invaatitfatad aita. For a*ampla, topaoil and tha fill of

buriad pita uaually poaaaaa a highar auaoaptibility than tba

ad^aoant aubaoil. Tbu«, matfnatio dataotion of stall, looal

modif icationa in tha atrangth of tha aarth'a fiald oan, undar

favourabla condition*, ba ralatad to tha praianoa of man-induoad

•ita diaturbanoa. Unfavourabla condition!, auoh as tba praianoa

of natural aa^natio variation, parhapa from geological

batarofanaity, or poat-oooupation degradation of tha aita, wi l l

oorragpondinjly raduoa tha diaori»in»tiva power of tba mat hod in

terma of its arohaaologioal power, finally, tha preservation of
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any mafnatic aignal oarriad by apaoifio ••otiona of tha aita

araa, auoh aa haartha or araaa of f i l l , la obviously a pra-

ra^aiaita for aubaaquant aajnatio dattotlon.

Optimal uaa of tha aagnatio aurvay aa a proapaotinj taohniqua on

tba Rhua axoaTationa waa n«<atad in that tha aain araa of

intaraat had undartfona axtanaiva inv««tigat Ion in advanoa. Within

tha axoavatad tranoh BA only a aurfaoa suaotptibility aurvay

oould ba uaaful ly oarriad out. Proton aa£natoaat«r and fluxgata

tfradioaatar aurvaya uara parforaad but only on tha unaxoavatad

araa to tha aouth of tha mm in tr«noh.

M.tboda

1. Surfaoa auao«ptibility aanaing

A aaaroh loop typa H.S.2.D (Bartington Suaoaptibility Syataaa)

uaa uaad to aurvay both tha axoavatad tranoh and tha adjacent

unaxoavatad araa. Raadinja uara takan at la inttrvale.

2. Pluxgata tfradioaatar aurvay

3. Proton A*£nato«atar aurvay

Both in»trua»nta dataot local parturbationa in tha aarth 'a fiald

(tha fluxfata providing a continuous raoord of tha ohan^a In

fiald* tha proton aa4n«toaat«r an abaoluta r ad ing of fiald

•traofth). All reading a war* takan at la inttrvala.

1. Tha aurfaoa auictptibilitjr patt trn for Tr«nch BA (111 113)
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displays distinct araas of high susceptibility, superimposed on

fairly low 'background' readings averaging O.15 (these values are

uncalibrated, the precise volume of material sansed at each

•eaaurement being unknown >. Interpretations in terms of

archaeological features is difficult owing to the dapth

variation* froa seleotive ramoval of topcoil aoroia tha tranoh

araa. Combination of thia pattarn of raaulta with alraady known
/
information regarding tha tranoh araa aay, houavar, prova uaaful.

Tha pattern obtained for tha unaxoavatad araa alao ahoua araa> of

high auvoaptibility valuaa; fiald oba«rvationa indioata that

•patially iaolatad high valuaa ariaa froa tha praicnoa of aton*a

at th» aurfaot (brought up froa daap ploughing?), but that

oluatara of high point* rapraaant trua aubaurfaoa faaturai. In

tha uppar (northarly) aaotion of tha aurvayad ar«a> thiokar

vagatation and tha praaanoa of a path ara likaly to ba

raaponaibla for aoaa of tha apptrant variation*.

2. Tha raaulta of tha fluxgata gradloaatar aurvay ara

unproaiilng. Thi« invtruaant ia prona to drift and raquira*

otraful oriantation throughout tha §urvay. Howavar, two distinct

araaa ara idantifiadj ona, to tha «outharly adga of tha araa,

displaying highar valua*, tha othar, to tha north/nortb«a«t of

th« aurvayad ftraa, olaarly low valuaa, Tha lack of oorraipondanoa

with thft iuaoBptibillty aurvay indioataa tha diffarant dapth* to

which aaoh initrumant in Bansitiva, tha •UBcaptibllity «anior

oparatir* to o.20o« dapth only.
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3. Of th* three types of survey, that by proton Mjtnetoaeter im

least beset by calibration and drift problems. Exact orientation

!• unneoeasary since th* total fi«ld ia aaaaurad rathar than any

component. Preliminary contouring of tha data indicates three

aaparata anomalies. Interpretation of tha significance of thaaa

features ahould take due regard of tha possible options, whioh

inoluda: a) th* presence of a linear geological feature (auoh ae

a dyke); b) recent ground diaturbanoe or poaaible infill of

drainage channela; and o) pre-aodern ground disturbance.

With apeoifio reference to the Rhun eite, a last note of oaution

ahould be added. While magnetic aurveya of the type implemented

and deaoribed here have proved very valuable at aitea in more

southerly regions of the UI, the nature of the conditions

operative on Rhum has produced poorly drained, highly aoidio

topsoil and substrate at this site. Such conditions are somewhat

prejudicial to preservation of those ferrimajnetio iron oxide

grains present in the soil whioh would otherwise testify to the

occurrence of burning and/or land out and fill. Evaluation of the

results presented here should be cautious in view of the

limitations of the techniques under these oirouutanoas.

B HAtfIR i 0 IUTSOJI, DIFT 010PHY8ICS, UtflVIRSITY OP IDIaBUROU,
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SOILS ABO QHWOtPiOLOaT: Export oa ?isi

Ajok**ologioal Excavation, thorn 7-10tb fey 1004

Or. DA Davidson

to Iinloon

Physical Setting of Excavation Site

The sit* is located in a ploughed field on the north aid* of

Einlooh Bay (HM 4035fid96). The field elop.d at 4-5 degrees in a

generally southerly direction with an altitudinal range froa o.fl-

23a O.D. The underlying geology ia Torridonian and ie aapped by

the Geological Survey aa the Rudha £± Roinna Qrit. Wo outoropa of

rook are expoaed within the exoavatioo area, but outcrops occur

in the pasture field* to the weat uhilat rook outoropa are

frequant in the area of rough moorland to the iaaediate ea«t. A

aequenoe of narrow benohea on the hillalopaa above the excavation

area result froa the Torridonian structure.

The Soil Survey of Scotland has mapped the exoavmtioa area »• a

podsol (locality name Harris) developed on a raised beaoh; to the

east of the field paat is dominant whilst the hillslopee behind

are mapped as the Mullooh Hor complex of peat and rook. The

annual average rainfall for the Kialooh area is 2400aa( since

bedrock is never far from surface, the soils have to transmit

considerable quantities of water by throughflow and seepage lin*
mechanisms, The rough moorland area to the immediate ea»t of the

excavation is dominated by paat stapag* Unas between rook
outcrops.
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Doaoriptioa of Soil* mod Uill«lop« Depoeita Ootwith th*

Pit 1. Soil pit Urn to north of dyke in area of rough aoorland

(table 64).

Interpretation: tbi* ia a p«*fcv g_lax eoil.

Diiouetion: The two peat layera differ in atone content and

oonaiatenoe. It ia poaeible that the lower haa been eubjeot to

aoae diaturbanoe in the paat in order to account for the atone

content aa well aa the elightly hifher mineral level; peat haa

aubaequtntly developed on top of thia layer following oeaeation

of agricultural aotivitiea.

Pit 2. Soil pit in la*y bed 17a froa eaat corner of dyke of

excavated field (table 65).

The aia of digging thia pit wae to determine if a buried aoil waa

preaerved at the baae of a laiy bed ridge. The aeleoted area had

very diatinotive laay bed a <o.3,3a aoroaa and o.0.4a in aa*

depth),

Interpretation: thia ia a fine example of a amn-aade aoil with

the upper layer (3-26oa) being foraed by the ridge

Diaouaaiooi It ia probable that the original aoil eurfaoe waa at

2&oa» but foraer diaturbaooe of layer 26*97o* ia aug*ge»ted by the

•tone distribution. The material at 37-Oloa ia aiailar to the

alope depoeita expoied laaed lately below the cultivated Koriion

in the excavation field aa well aa to the material at 39-75ca* in

the fitit soil pit. The water-worked nature of the itonet ii very
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Toblt 55 Soil promt In toll pit 2
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•vidant.

Pit 3. Soil pit to immsdisttt east of s*oavation field in aid

•lop* position (table 66).

Thia pit vam looatsd within tha rough moorland area distinguished

in tsrms of ita variability from psat hags, peat sespaga lines to

rooky outoropa. Thia particular pit uaa sited in ths siddle of a

•sspags depreasion lint running doun elope at 6 degrees.

Intsrprstttiont thia is a uiAli. Alii showing aigna of disturbano*

by human activity.

Discussion: Th« louar silty olay ia at laaat 60oa thick and uas

dspositad by hillvash prooaasta prior to paat growth. Tha

material probably originated from pookata of glacial till on tha

uppar slopes. A dark gray till (silt loam) uas obasrvtd undar a

•aqusncs of sands, gravsls and past in tha bank of Allt Slugan

a'Choilioh on tha lip of Coirs Dubh (MH 389970). It is liksly

that this typs of glagitl till also mantlss ths slopss of Hullaoh

Mor and provides tbs ssdimsnt source for suoh deposits, as in ths

lowsr part of this soil pit. It is not possible) to dstsrmins if

ths root fragments in this silty olay ars in situ or derived from

do*m-slope processes,

Soils and Mi lisle** D**HMits as sithtn Ixoavatioo Ms Id

In essence three types of s.«isrial ( l - I I I ) oan be distinguished,

typified by ths se^uanoe svposexJ in sampls qusdrnt 000/056 (table;

67).
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O.V.-O.OI •
0.08-CU25 »
0,25-0*45 •

Twf.
Blad it
H«rii«t
•iU «

frit

(t*«t| it»*« e**t»*t
ku«| p**t fM|iiiti wf U O.Ola

Tabtt 56 Soil promt in toll pit 3

I 0.004.24
U

*iU t

CUV-K1C
tU**« (O. tiU 4 H

Toblt $7 Soil profilt from tamplt quodrot 010/65*
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A aiailar aaquanoa im axpoaad in tranoh AC, although atratifiad

and gravala ara *lso avidant in layar XI.

Di iioo; tha origin of thaaa dacoaita

layar III

Tha vatarvorkad natura of tha largar atonaa in thia layar ia

olaar but tha difficulty la in diatinguiahing tha particular typa

of prooaaa raaponaibla for auoh round ing. Htrina or f luvioglaoial

procaaata or aoaa ooabination ara diatinot poaaibilitiaa. To aid

inttrpratation, 50 atonaa froa tha top of layar III aa axpoiad in

tranoh AC wara aaaaurtd for aaxiaua lantfth <!>> aaxiaua width

(w), aaxiaua thioknaaa <t), all at right angl««( aa vail aa

aaxiaua ourvatura <o atf a radius) aaaaurad on tha 1-u plaaa.

Hanoa tha ind«x of roundnaaa waa oaloulatad <2000o/l) aa vail aa

tha iodax of flatnaaa (50[v-*-l]/t) . For oompariaon, tha aa*a typaa

of aaaauraa vara »ada on tha praaant day baaoh iwiadiataly balou

tha axoavation fiald. Tha raaultB ara prat«ntad in tabla 58.

A Studant'a t taat vaa uaad to ooapara tha diffaraooaa in

roundnaaB, flatnaaa and langtb batvaan tranoh AC and tha praaant

day baaob; all ravulta provad to ba atatiatically aifnificant at

tha 6X laval. In otbar words tha taata •atabli»had tha

diffaraooaa in aaan valuta of flatoasa, roun4nasa and lanjth

bat*aan tbaaa tvo aaapling

An attaapt vaa also mada to d«taralna if thara vaa any diffaranoa

3 i
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Toblt 56 RouMnMi and flatnctt characteristic* of stont*
from tht matrix of the excavation tit* (trench >
and from the present day beach at the head of
loch Scresort
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in the orientation of the long axis of the stones between trench

AC and the present day beach. The results arc plotted in 111 114

using a circular graph; the bearing of the maximum slop* at

trenoh AC and the line of the shore at the beaoh sampling

position are also indicated. The lack of any preferred

orientation is evident at the preaent day beach with no

reletionehip betweer orientation of atones and beaoh ali^naent.

The >ton«s in trwioh AC also do not display any very olsar

orientation pattern though a MHK-SSW emphasis is suggested. Mo

relationship is evident between stone orientation and slope

direction.

The mie of ccaparing these stone flatness, roundness, length and

orientation measures bet«een trench AC and the present day beaoh

was to determine the degree of similarity. As can be seen from

the results the stones on the present day beaoh are larger than

in trench AC. Stones from the present day beaoh 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 deviation*, with variability it) flatness for the

beaoh being the most marked. These results indicate a difference

In sice and shape between the stones in the present day beaob and

those in trenoh AC, suggesting that the latter are not of simple

marine origin. However, the limitations of sampling must be

noted. Also Loob ftoresort would have been much broader if at some

stag* the sea was at trenoh AC, hence the locality would have

been exposed whereas, in contrast, the beaoh at the head of Loob

t §10
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Boraaort today !• ralativaly wall mhaltarad. Thua comparlaon

batwaan tha praaant day b«aoh and tht atonaa in tranob AC auat ba

aada with caution.

A fairly olaar marina liait ia avidant o.60a to tha north of tha

axoavation fiald. Thia Halt takaa tha fora of a narrow

diaoontinuoua vava out platform in tha hillaida; it axtanda

aaatuarda alon* tha lowtr alopaa of Kullooh Hor and can ba

diatinfuiahad froa tha atruotural baaohaa on tha baaia of ita

oonaiatanoy of alavation. Tha haifht of th*a ahoralin* *aa

aurvayad alon^ grid Una 050 and tha raault waa 28.Sa O.D. Thia

alavation fi ta vail with tha fi«ura of 30a <ivan by Prioa (1063)

for tha aaxiaua aarina liait on Rhu». Ho data ia availabla for

thia aarina liait but it ia praauaad to ralata to tha

trana^raaaion fol lowing tha diaappaaranoa of Davanaian ioa.

Blavan glaoiara aooumulatad during tha Loon Lomond Advanoa on

Rhua, but only ona raaohad aaa laval (Ballantyna and Waina-

Uobaon 1060). Thua tha axoavation fiald aooordintf to thia

intarpratation waa not ovar-run by thia laat glaoiation but would

hava baaan aubjaotad to intanaa pariglaoial conditions. A maximum

marin* tranagr«i«ion in poatglaoial timaa of Om for Bhum ia givan

by Prioa (1003) quoting raaaarob by Jardina (1062). Mo avidanc*

axiatm at tha baad of Looh floraaort for much a limit* but an

alavation of ftm maana that tha •xoavmtioo fiald would hav* baan

abova thia trmomgrasaioo.

Tba aitoavatioo fiald waa thus eubj«ot to a marina tran§gr«iiion



in Late Olaoial tiaea but »aa not aubjeot to later inundation by

th* aea. It is proposed that tba original depoaition of tha large

a Lone a aa in tranoh AC *aa by f luvioglaoial prooeamea, but tha

materiel waa later reworked by tha Lata Olaoial aaa. During tha

final pbajia of Davan^ian ioa on Rhua, deglaoietion produced

f luvioglaoial dapoaita in tha fora of kamea, kmaa terraoea,

•akara and poaaibly alao outvaah. It ie praoiaaly in auoh lowar

•lopa aituationa where f luvioflaclal dapoaition takaa plaoa. No

f luvioglaoial landforu aiiat today and thua it oan ba poatulatad

that aarina prooaaaaa aubaaguantly rauorkad tha f luvioglaoial

landf oraa . Tha matrix of aanda and fravala la alao of

f luviogUoial origin.

Aa alraady daaoribtd thia layar alao indioataa a uatar-workad

origin. In tranoh AC tha lanjth of tha lonjaat axia waa maaaurad

for 100 partiola* to giva a a a an valua of 5.71aa and a atandard

deviation of 3.3&ma, Thua tha material is conaidarably finar than

tha undarlyiog atonaa. It in propoaad that auoh of tba aanda,

gravel and a*«ll atonea had a f luvioglaoial origin, but auoh

reworking and dovnalopa aovement has taken place, particularly

during periglaoial timaa. Thia oould have baan following tba

ragraaalon of tba Lata Olaoial aea aa nail aa during tba Loch

Loaond Advance.

L*y*t I

Tba top*oil ia a cultivated boritoo, tba raault of agricultural



(Layar III)

Aotiva periglaoial proo«a»«a.

DEVEHSIAH

QUCIATIOH

FluYioglaoial d«po«ition: vpr«adi of

•anda, gr»v»l», ««t«r-uork»d itonts

Pook«t» of a dark gray glacial till.
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KIMLOCU, RHUM: SOILS AID fiKDIKOTfl 1ICOU17MKD DURIM HCAVATIOII

D JORDAK

Thi» work raports oni

Tha MoBorphology, parant aatarials and soils of tha alt* and it*

ion*diat« vioiuity.

Aipccta of tha archaaolotfioal faaturas and tb«ir f i l l a .

t roa ion of soila and sadiaants in tha vicinity of tha ait*.

P»r»at Materials

Tn« aita ovarlia* till and vortad aacda and fravala. Thaaa raat

on Torridonian aandatona uhioh ia axpoaad at aavaral pointa in

th« iuadiata vicinity. Tha aortin^ haji produoad band* within

which ara found aaoda and gravala of similar aiiai. Thia aortin^

!• tha raault of watar aovamant, probably vavaa on a raiaad

b«aoh.

Tha aoil aap of Rhua (Maoaulay Inatituta 1968) indioataa that tha

•ita partly llaa on a raiaad baaoh and partly on till. Thaaa

divida tha fitId oo which tha aita llaa into two: till undarliaa

tha northarn, uphill araa of tha ait* and fiald, occasionally

brokan by rook ajtpoauraa, Tha aoutharn part of tha fiald la

undarUin by raiaad baaoh a* r aval a which ovarlia tha till (111115)

Tha till daaptna banaath tha gravala and haa baan found in taat
pita 30a downalopa of tha contact at a dapth of l.fta,. Tha contact
paaaaa through tha aita and aorosa tha fiald to tha wast, in
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Known Archaeological Features

Transition
TILL-GRAVa

ILL us ; Ewovallon »ltt, Schtmotlc wction of undtrlylno toils



lobes. To the east it descends the alope and becomea complicated

by rook exposures.

The till grades into gravels which have increasingly :

better drainmge

batter sorting

fewer cobbles

!••• fin* matter

l««B-weathered »ton«»

d*fin«d internal atratif ication

th» ilop«

Banding within th« grav«la li«B aub-parall«l to th« slop* of th«

field and atonBB tend to li« parallel to it. Wo imbrioation wta

not»d but traoBB of sorting and Btruotur*, probably p«riglaoially

derived, war* obBtrved in B»ution. Mo •vidtnc* vaa found to

•ugg«Bt that the gravels have been laid down by pro-glaoial

•treaaa. The ooneltent, sloping banding and laok of etreaa

channel re-working or point bar type etruotureB are oonaitent

with thie and support the suggestion that they are the result of

raised beaoh sorting. The gravels oould have originally been laid

down by pro-glaoiel rivers and then have been resorted on a beaoh

but they Mere seen to resemble the stones in the till which

suggeatB that they had s very looal origin.

Induration was encountered at s depth which Increased from oa.40-

3 t C4



80oa downslope. Where fully developed, this hardening of the

• anda and gravels Bakes thea iBperBaable, foroins; water to flou

over the top. Overlying thia indurated horicon by 5-lOoB was a

band of gravels with silt cappings.

N«»r to the till oonteot the gravels beoose watt«r and, •• a

r««ult, aora vaatharad. Thay drain poorly baoauaa thay ara oloaar

to th« iBparaaabl* till and baoauaa thay contain aor« fina

natter. Thay appaar, aa a raiult, to b* mora brokan up than tha

b«tt«r drained tfravala and hava a light blua, reduced tinge with

diffuaa, yellow aottlea. Thia appaaranoa waa typical of a group

of depoaita , including archaeological atratigraphy, uhich waa

looiely and oollaotivaly ntaed 'brokan biacuit'.

The till derivea froa and oontaina a wide variaty of rook* and

•ediaanta. Stonea within it vary widely in ahape. Hoat ara

angularly fractured while aoaa hava partly rounded aurfaoea

•uggeating that tha till is partly derived fro* reworked outwaah

depoiita.

3tonea in tha till eurfaoe tend to be oriented with tha alope and

thia auggeata aoae B-ovamant, possibly dua to aolif luotion. There

waa no evidence of BASS aoveaant of the till down into tha flush

union diagonally orovsas tha sits, nor of •olifluotion lobing or

aorting.

The flush overlies tha contact of till and gravels. Its liaits

C5



hava not baan probad. Whara it orossaa tha alt* ita southarn bank

haa baan built up Hith matarial containing artafaots. It aleo

contains isolated rafta of larga atonaa tha praaanoa of uhioh do

not adsit to any avidant natural axplanation.

Th* paat which filla it oontainad a faw lansas of finar ainaral

nmttar but thia naa not wall aortad and ita stratigraphy did not

parsistant at raw flow.

Soil»

Tha aoil of tha aita ia mappad aa a podaol (locality nua Harris)

on tha Rhua aoil amp (Haoaulay Inotituta 1958).

That part of tha aita ovarlying till ia foraad on a non-

oaloaraoua flay aiailar to tha paaty flaya of tha 'Kinlooh'

locality naa«. Tha till eoila ara thin and hava to transmit larga

•aounta of watar aa a raault.

Tha louar part of tha aita is found on a variaty of soils

Including shallow flays, g lay ad podaola, podsols and iron-huaus

podaola. Thaaa soil variations ara tainly dua to sinor o hang as in

tha aasa and dapth of drainaga.

Tha majority of tha aita is found oo an iron buaus podsol with an

occasionally g lay ad 0 horiion.

Tabla 59 providat profils dasoriptions oharaotaristio of tha

i ce



R«t Htt 0*02 •
H 0.13 .

b TILL

TabI* 59 Ktnloch: characteristic toll profll*». (a) Lowtr
gravel*, (b) Till



• oila of tha aita the aurvival of banding and periglacial aorting

featurea In tha topaoat layera of the gravel* iapliea that the

structure* within the gravel* ara largely intaot. Thia auggeata

that tha apparently undisturbed reliot archaeological faaturaa

cay actually ba intaot aa *ell.

In tha plough*oil and in tha archaeological faaturaa tha organic

natter oo»ponent of tha coil raaamblad tha black, Her typa huauia

of acid aoila. Soil analyaaa carried out by tha Haoaulay

Inatituta on aoila froa a aiailar local aita (unpubliahad)

r*fl«ct thia aoidity with low axohmngaabla Ca and Kg aa vail aa a

low PH.

Th* Hor typa huaua found in tha aoila and arohaaologioal faaturaa

of tha aita ia also found coating tha etonaa of tha uppar

gravala. It variaa in tha tanaoit-.y with which it atioka to atonaa

•oroaa tha aita, probably dut to ohaogav in it* natura and

ch«aioal anvironaant.

Huaua haa infiltratad batwaan tha atonaa of tha gravala, reducing

in concentration with dapth and ia virtually indiatinguiahibla in

the fiald froa tha organic component of th* pit fill*. Thia

organic Mttar aaaaingly acts to obacura booodaviaa of taxtura

and colour by coating particlaa and raduoing oontraat. Thara

•e»aa no raaaon to auppoaa that it ia not baing aovad around in

the aoil and aavaral a tap lea of it wara found to ba aodarataly

ly diaparaad in wttar. It aay tharafora contaainata faatura
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till.. Thie lipliee that thea* fill* contain fin* matter which

did not originate in tha a and thua that detailed analyaee of the

cheeioal and other properties o' this fin* matter mumt b» treated

with caution.

Rooting over the site was unevan and concentrated in the Ap and

uppar gravels, abov* 50oa. It had locally diaturbad tha <rav«la

although it doaa not appaar to hava raaovad tha graval atruotur*.

Hooti t«adad to p«n«trat« into tha till auoh !••• than into tha

gravela and mppaarad to oono«ntr«t« in faaturaa*

Th« f««tur«a and tbair fill*

F « K t u r « a looatad in 1885 and 1986 u*r« intarpratad aa aooopa,

p i t > and auohlik*. Thay wara fillad with a aixtura of fin*

or t fanio ainaral aattar and atonaa of widaly varying aica and

•hap* .

In notion faatura »dg»» war« unolaar; oaraful cleaning ahovad

tha t thay had b«ooM obaour*d by tha aov«aant of f ina organic

•a t t«r into tha gravala around. Tha itona taxtural and

orienta t ion boondarlaa ««aa*d to bm littl* diaturbad auggtatiag

tha t fa« atonaa bad baao aovad froa (or •xohangad batwtan) fill

and aurroundiogs.

A portion of tha a too* a which tha features contained vere of

•hapea and ai««a alien to the tille and gravele. These eay be

anthropogenic. A email amount of the organic fraction of a fil l
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wme examined under low power magnif ioation, having been disperred

in 10X MaQH(aq). It we* observed to consist of a dark brown,

anorphoue, alkali -soluble maaa contain ing email fragments of

•ppmrantly intaot organic matter and fin* mineral matter.

Kroaiaa

Organ ic and mineral coatings on particles in the B horizons of

th* gravel aoila indioata that fin* aatt*r haa b**n aobil* in th*

soil.

Th« diitribution of artafaota in th* ploughaoil and obaarvationa

on th* lov*r aiopca of th* ait* augg*at*d that remarkably littl*

•roiion of aoil had ocourrad ov*r th* aurfaoa. This «as

un*xp*ot*d, unexplained and implies that auoh aor* evidanoe of

th. original natur* of the ait* may reiaio in the ploughaoil than

vxpeoted.

No plough erosion iynoheting vas noted on the site itself* nor

w«r« there increased depths of A boriion or A horiaon stonyness

on th* flatter areaa donnalop* of th* excavation wher* eroded

•oil might be expected to accumulate.

Archaeological features found at the flatter, lower end of the

known site were not overlain by eroded material. Iroaioo was seen

to be in progress on th* ploughed a-*a to th* west of the sits

although all th* eroded material vas smaller than 2mm. Th* good

drainage of the soils overlying the gravels it likely to have



raduoed erosion by reducing overland f low.

The laok of evidence of plough indue ad erosion on th* site aifht

•utf^aat that past cultivation has baan limited Kara and, perhaps,

tha t a long at and log fiald division separated the araa of the

sit* froa tha rait of tha fiald.

Th« apparently good correlation betueen features and ploughaoil

*rt*faot oonoantrationa atrongly aupporta tha oonoluaion that

•roiion of tba coaraa fraction of tha ploughaoil haa baan

liaitad.

A nota on tha aoil ohaaiatry

To mcooapany tha ohaaioal analyaaa oarriad out on tha fills of

tha faaturaa a aoil profile vaa analyaad. A ooaparie^i aay ba

cad* with tha standard prof i la* analyaad by tha Haoaulay

Inatituta (Tablaa 60-63).

1. Paaty glay fro« Einlooh Glan , Locality naaa Kinlooh.

2- Podaol froB Qui rd i l raiaad baaoh. Locality naaa Harris.

3. Podaol froa Kilaory raiaad baaoh. Locality naaa Harris.

4. Cultivated Podiol profiU froa Einlooh sit*.

Tha aita podtol has a vary d i f fa rant ohaaiatry froa tba paaty

glay and is considerably Issa olay rioh. It is ailtiar tUan tha

two otha podiola recorded, reflecting tha projtisity of the till

and tha incomplete sorting. The higher silt content of the sits

Ap aay be the result of sUln* with till fros upslops but this is

: C l l



not reflected to tbe olajr content.

Loaa on iatnition and Xoarbon are muoh higher in the lit* profile

than in the other podcola aa, in general, are tbe exchangeable

oation concentrationa, Xnitrogen and phoaphat* oonoantratioos

( to ta l and raadily aolubl*).

Al tog« th« r than, th» ait« «oil ohaaistrr, whll« not favourable to

•gnoultur*, ia auioh laaa unfavourable than thoa* of othar Rhua

podxola. Thin ia partly tha raault of rvoant liaing and

f e r t i l i a in t f aa ia auMaatad by tha Caloiua and Raadily Solubla

Phoaphat* concantrationa. Thia do«a not appear to be tha whole

•tor/ vinoa tha phoaphata laval ia relatively high throughout the

p r o f i l e , perhapa ref lect ing tha inf luence of tha archaeology. On

the other hand tha eite ia near to a major oantra of agriculture

and May have baan fertiliaed for a long tiae. There ia no

evidence that tha aolla of tha aite are inherently aore ferti le

than other aoila of the laland.

D JORDAD. EKQLISH HSFITAGI, FOETR13S HOUSI, 3AVILI POM, LOWDOM,
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KIILGCU, RHUN: A UPOKT Oi THE Ttilfl flICTIQM

D JORDAN

Kubivn i can Baaplaa wara takao Intact from tha interior and adfas

of d«praaBion« intarpratad a* arohaaolo^ical faaturaa. Thin

saot iona wars praparad from thata in tha noraal way (Fitxpatriok

I 9 d 0 > *nd •xaainad uod«r low and high powar na^nif ioation <x30 t;o

x 4 0 0 ) . Examination and daaoription follovad tha prooadura of

Fi t ipa t r iok (op o i t ) .

It waa vary dil'^ioult to raaolva tha ooapontnta of tha faatura

f i l l * during axoavation in tha fiald. Ona of tha graat atrtogtha

of aioroaoopio atudy thin aaotiona of auoh f i l la is tha clarity

w i t h wh ich thair oo«ponant parta oan ba obaarvad in «o«t oaaaa.

Such obaarvation oac ba takan conaidarably furthar than aiapl*

v i « u i l daaoription ainoa othar taohniquaa oan ba appliad to tha

••ction auoh aa optioal ainaralogy and X-ray Bpaotroioopy undar

• Uot ron aioroproba. This allows a study whioh ralatas tha

propvrtiaa of oomponantv of archaeological faatur«B to thair

• p m t i a l arrangaaant. Thie praaant study was liaitad to

• ioroaoopio t)ta*ination of tha sections.

Qn« of tha thjaa thin aaotionB was takan from tba oantra of tha

f i l l of BA023, ona- fto« aoroM tha botto* of tba out of M029 and

on« froa tha oantra of BA021 at tba Burfaoa ravaalad by tha

of tba ploughaoil.
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Section 1, taken from the centra of BAQ23 i« dominated by a vary

dark matrix in which fragmants of oarboniaad ?hajcelnut a ha 11

•bound. Between these fragments, aaa.ll fragments of othar» intaot

plant Materials are alao found. Small atonaa ara common and carry

thin coatings of tba dark matrix. Larger stones, of diameter

graatpr than 2om or ao vara also ocoaaionally found in tha
* - /

f e a t u r e , Thay were avoidad to aaka it aamiar to recover intaot

•toplca. Tha dark aatrix consisted of particles too small to ba

reaolvad in thin aaotion. Sarliar analyaaa had Bhown that a high

propor t ion of auoh aatariala on thia aita coneietad of alkali

so luble decayed organic matter. Worn porea were common, although

•call in diameter. Ho trace of aoil atruotura warn found. Mor ware

the re any diviaiona of tba sectioned f i l l except into its

ind iv idual component*. Hodern root* were oooamionally found.

Section 2, taken toroaa the louer boundary of the f i l l of &1023

• houad a gradual change froa a matrix with few atojiea to a matrix

dominated by atonea. Tbia change marked the boundary of tha

f e a t u r e which warn seen on excavation to be leas atony inelde than

o u t . The proportion of organic matter in the fine matrix warn Been

to be greater within the feature than outeide it with a

t ransi t ion over 2oa aa aeen in thin aeotlon. The matrix of tha

fea ture uhowed no etruoture mod contained few ortoka or porea.

The atones within the feature contreated with those outside by

being coated with dark organic matter which explains why th* dark

organic matrix of tha feature so dominated its appearance. Th*

•tone content of the feature seems to have had comparatively
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little effect on the appearance of the features in excavation

baoause the stones are largely masked by their dark organio

coating. Abundant worm and mite faeoal matter suggest that the
•

fill of th« feature is being actively reworked although few woraa

w*r« found during excavation. Two small flakes of bloodstone were

found in fj^I^U» .Yf1"" '•" coatings u«r« found vhioh aight*MBMr̂  . * <*
indioat* tĥ of fina «att«r through void*. M«ith»r fin*

organio matter nor olay u»r« a««n to have foraad lay«r«d coating!

on pore aurfao** although occasional, weakly orianted, olay

doBaini were aeen. Thua the aoveaent of fine matter in Buaptneion

do«a not appear to have brought about the diffusion of the

contante of the feature. Fragments of organio Batter within the

feature (aa defined by colour and therefore by organio matter

concentration) were found to be of a wide variety of particle

alzea whereas those outside the colour change boundary were found

to b* predominantly of diaseters greater than 200 Microns. This

could indioate that the visible boundary of the feature is partly

tha reeult of the removal of finer organio fragmante and that the

obaerved boundary is not that which was originally formed.

Section 3 was taken fro* the centre of B1C21. Organio matter

dominated the matrix of the feature less than in &A023 (section

1) and fragmante of organio matter Imrger than 500 microns in

diameter were very rare. Keverthelese the feature matrix was seen

to be very orgen'o and fra+utnts of intact cellular organio

•atter were commonly found within it. The matrix contained

approximately 30k stones by volume, much more than that of

3 i D3



•nd it had a waak granular atruotura. Pina poraa war* found

within tha matrix and wora faaoaa wara oommonly anoountarad. Huoh

of tha organic matrix waa too fina to ba raaolvad. Within the

dark organic matrix wara araaa of finor, mora minaral rioh

•attar. Thia warn iaotropio and aight ba tha raault of Mixing.

Stonaa oarriad a thin , unoriantad coating of tha dark organic

natrix of tha faatura, again Baking thaa appaar vary dark.

Oriented clay domaina vara occasionally obaarvad aa war% rara

clay and silt plugs.

What oonoluaiona oan ba drawn froa thaaa •action*? Tha voluma

•mnplad by thia approach ia vary aaall whan oomparad with tha

total voluaa of tha poaaibla archaaologioal faaturaa. Only ona

cliBB of fiatura vaa axaainad, tha 'pit'. Tha faaturaa of BA021

•nd BA023 diffar in tha aaka up of thair Batrioaa. BA023 oontaina

•or* ooaraa organic mattar and haa laaa avidant atruotura and

•ixing than EA021. Tha unraaolvabla fina organic aattar in both

f«aturaa could not ba diffarantiatad froa aiailar aattar outaida

th* faaturaa, Tha aiightly amallar avidaooa of aixing of fina

nattar in BAG23 whan coaparad with BA021 auggaata that thia fina

•attar ia aora likaly to hava originatad within tha faatura thui

ia tha caaa for tha fina aattar within BA021 but thia ia only a

ralativa oonaidaration. Rara, oriantad and aortad fina coatings,

doaaina and pluga auggatt that fina organic aattar baa baan

•obila within tha arohaaologioal faaturaa. Thia would auggaat

that auob fina tattar found within tha faaturaa may not originate

within thaa mod that tha analyala of fioa mattar may not ba a
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rcliabla futda to tha original oontanta of tha faaturaa.

Uncartainty raaaina ia to whathar tha colour ohanga aaan to

indioata tha adg«a of faaturaa ia not tha raiult of tha aorting

of fina organic aattar from tha faaturaa. aa in tha oaaa of

BA023. Tha olaar ohanga in atona abundanoa at tha adga of tha

featura aaaaa to indioata that tha ad£a ia aa it uaa uhan first

forn«d ainoa latar diaturbanoa ia unlikaly to hava brought about

such a ohanga.
» • *

U JORDAN, EMQLISH HERITAGE, FORTRESS HOUSE, SAVILE ROW, LOHDOH.
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XIILOCU, IUUH: A UPOtT 0* TUI STATISTICS OJ STOUS MOM CQOTUTS

D JORDAH

Introduction mod Objsotlv**

Th* features discovered during excavation were filled uith

n«terial in uhioh the sites and shapes of the stones appeared to

differ fro* tha neighbouring ploughaoil and naturally ooourring*
•ediaente. 1̂  uaa though^ that information on tha nature of thaaa

•ton** aight halp in undaratanding tha Banner in which tha*
r«atur«« were filled and tha aaterial that waa used for filling.

Thia aight, in turn, Buggact raaaona why tha features Here foraad

and whether there were any aaBOoiationa between thai.

Methodology

On aite it vaa found that thara waa a oloaa oorreapondenoe

b*tu*«n the distribution of artefacts in tha topBoil and features

b«lou. There was no significant accumulation of aaterial at tha

baie of breaka of alopa and raliot pertglaclal structures were

preserved in tha soil profile. Hence it waa concluded that

particles with a diameter greater than 2u had not suffered

•ignifioant aovement in tha soil since tha site was occupied.

Thus analyses were confined to atone sixes larger than this.

The following variablaa were Beasur ad in each samp lai

* Partiola aiie diBtribution in olasses of 3-4ami 4-6am; 6-lCmm

and >l&am (all atonei).

* Houndness of atonii fl-lftm« (100 Btones)

3 i DO



* Shape of stone* 6-lftm* (100 atonaa)

* Haaa of atonaa 8-16** (100 atonaa)

* Roundnaag of atonaa >16a* (all atonaa, two aoalaa)

* For tha majority (28 out of 42) of tha aaaplaa 50 atonaa war*

aaaaurad along thair thraa principal axaa so that thair ahapa

could ba oaloulatad.

Tha nuabar of aaaplaa that oould ba analyiad waa liaitad. Samplaa

w«r» ohoaan In ordar to provida axaaplae of aava*al faa tura

t y p a a , parant aatariala and plougbaoila. Hinataan of tha forty-

two aaaplaa uara duplioataa.

Onca collaotad, aaoh aaapla waa «at-aiavad at 3u and tha

r« tan ta t a dried. This vaa than abakan through aiavaa of 4aa, 6aa

•nd 16m» aaah to oonatant vaitfht and aaoh of tha four raaultinf

f r a o t i o n a vaa waighad. Tha fraction of C-16aa uaa than quartarad

•nd quartarad again and alght of tha raaulting aub-aaaplaa uara

choaan at randoa and axaainad in randa* ordar. Stonaa wara takan

f r o n tha flrat aub-aaapla and thair roundnaaa aatiaatad on a

•tandard aoala. Each atona «aa than aaaignad to a ahapa olos* and

wi, if had, Hhan all tha atonaa of tha firat aub-aaapla had baan

axaainad, tha aacond aub-aaapla waa uaad until 100 atoaaa bad

baan oxaalnad. Thia alaborata prooadura vat inatigatad bacou»a it

uaa found that tbara w«a a bia« toward* largar atonaa baing

aalaotad if thty wara taltan froa tba • amp la diraotly. On a

rapl ioata of 60 atcw.aa waa oarriad out and it waa found that 10

atonaa uara «§Btgnad to d i f farant abapa olaaaaa and 14 to
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di f farant ahapa olaaaaa on ra-aatiaation. Thua raproduoibility

W K B low.

All tha atonaa ovar 16aa in diamatar uara olaaaifiad according to

two olaaaifioatioa of roundnaaa (Oardinar ft Daokomba 1983}

Fitcpatriok 1080). Ona raplioata of 50 atonaa waa oarriad out and

it uaa found that 10 of thaaa 60 wara aaaignad to diffarant

claaaaa on tha firat indax and 4 on tha aaoond. Thua again

rwprcjduoibility wail quite low.

B.Bulta

tmch aaapla ia brlafly diaouaaad balow. Fau ganaraliaationa can

L» Bada axaapt for ona which atanda out. With only ona axoaption

(fill 0088), tha natural parant oatariala ara mora roundad than

th« filla of tha faaturaa. Thua it amy ba oonoludad that tha

a«t«rial with which tha faaturaa ara fillad ia partly

artificially angular. It oan alao ba oonoludad that tha pita ara

•iailar, at laaat in angularity of oontainad atonaa, although

•oaa contain imny aora angular atonaa than othara. Tha

variability in apharioity ia oonaidarabla, avan within fills* but

»o«« filla hava conaiatantly high or low apraada of atona aiiaa.

Although aiailarly variabla, maui maxisu* langtha show that soaa

faaturaa oontaio conaiatantly largar atonaa than do othara. Thaia

faaturaa alao tand to hava conaidarabla apraad of atona ai«aa,

•uggaating that tha high valuaa of aaan ftajtiftua langth may bt dua

to a proportion of larga atonaa within fill* which otharwiaa hava

noraal atona aiiaa.
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SWLE
NO.

1
2
3
4
5
6
7
I
9

10
11
12
13
14
15
16
17
II
19
20
2)
22
23
24
23
26
27
21

ORIGIN

Till , 0.30-O.ttb

Qrtvtl
fir*v«l Ntlwtl T.P.
BAOQ21

BA0023

BAOOS2
u

BR0087
M

BA0066
H

BR0060

BM064

row
C2.4
(4.0
(2.4
(4.2
(0.5
99.4
56.7
52.7
54.6
46.2
51.1
51.7
36.2
35.3
36.1
36.6
64.2
60.6
57.4
54.4
33,3
54.6
51.7
93.2
93.2
32.6
54.2
96,2

(.D.
6.27
6.(0
7.63

12.42
11.64
9.96
9.40

10.20
11.73
10.36
9.02
9.67
6.62
9.44
6.12

11.63
6.11
1.37

12.76
6.74

12.62
13.43
13.77
10.96
10.67
11.37
10.36
12.26

MflXDWH LEN8TH
mm (.D,
46.9
54.5
35.1
45.3
66.5
53.6
36.6
95.2
63.7
36.7
57.0
30.1
41.1
53.4
46.0
44.6
41.5
45.6
36.7
57.6
C.4
32.1
36.2
54.7
36.3
60.0
36.3
94.1

11.3
29.5
23.6
10.6
27.6
14.6
22.4
17.4
26.7
20.6
24.2
13.6
6.6

17.2
10.0
6.6
6.4
6.6

23.6
21.6
23.6
13.7
11.0
tt.O
20.2
20.6
30.0
17,6

Table (4 Comparison of stonts from tht archafological
ftalurti and ih» txcavation sit* mat r ix ,
sphericity and maximum Itngih
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Tha aampl«« ara diacuaaad mainly in tha light of tha data for

•ph«rici ty and maximum lanjth (tab la 64) minoa th*aa ara moat

r*adily intarpratad.

1 . Th* Ap horisaa of foil ttmt pit DO.3.

T h i » ia ona of fiva aamplaa of ploughaoii . Haan apharioity ia
<*+

very high and ralativaly invariant while* maan maximum lanm'th ia

low and alao ralativaly invariant. Thua mampla 1 ia
*

cooparativaly uall rounded and aortad, Thaaa ara intaraating and

,*rhapi murpriaing attributaa for a ploughaoil. It ia oot

coniistvntly aimilar or diaaimilar to any particular olaaa of

s«apl«B or filla axoapt that ita high d«gr«a of roundlng ia

•iailar to tha othar parant matarial aamplaa.

2. Till.

Th* atonaa in thia aampla ara oomparativaly wall roundad, of

•pproxiaataly maan alia and vary poorly aortad.

3. Ploughmoil.

Th« atonaa in thia aaapla ara oomparativaly wall roundad, of

upproxiaataly maan aica and modarataly poorly aortad.

4 dr*v*l pjr*nt mitirial.

Th* atonaa in thia aaapla ara oomparativaly vail roundad

•Jthough vtriabla. Thay tand to ba vary aiall and vary wall

•ortad.

5 Qrm

Thia im modarataly and modarataly variably wall roundad. Ita

•tonaa ara oomptrativaly Zarga mod poorly aortad. It diffara from
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• tmpla 4 in thaaa r«apaota.

6, 7, 8. BAQ21.

Thasa ara quit* alailar to aaoh othar and naar tha main for

•ph«rioity, sixa and thair variabilitiaa. Thair propartiaa ara

quit* diffarant from thosa of tha parant mmtarial aamplaa.

9 BA023

This i« naar tha ma an for apharioity and ita variability. Its

• tonaa ara vary larga ajid poorly sortad, howavar.

10, 11, 12. BA047

Th«B« ara quiVa aia'ilap to aaoh othar, 10 and^l acfra BO. Thay ara

•11 vary antfular and not vary variably ao. Thay ara oloaa to tha

•••n for sain auclaua lantfth and variability. Thia faatura

appears to ba particularly rioh in tha axotio, infular atonai.

13 , 14. BA05X

W n l l e quita di f faraat froa tba parant aatariala, thaaa aamplaa

•r« only a littla balow th* aaan for apharioity and for aaan

nixiaua l«ngth. Sampla 13 ia laaa variabla and aampla 14 alitfhtly

!•«• variabla than tha mamc for both oritaria.

15, 16. MOB?

Whila thaaa aamplaa diffar in apharioity, thay contain atonaa of

•imilar sicaa and aortad to a aimilar dafraa. Tha apharioity of

•tonaa in aampla 16 im oloaa to tain whila tha aaaooiatad

• tmdird daviatioo ia low. Stonas in a amp la 16 ara motfurataly

ypharioal but mora variabla than tha aaan. 9tona alias in both

••aplaa ara lov and vary vary littla ia. tha •amplas ara wall

•ortad,

17, 18,



KIHLOCH, RHUM: TOTAL PHOSPHATE AIALTSIS OF SOILS

3 LKE

Introduction (111 116 )

Total phosphate deterainatione were carried out on 38 aaaplea

taken fron a a"rid eurvey of part of the Bite in trtnch BA thought

to have underlain a poaBible atruoture. The ala of thla part of

the analyeia uaa to deteraine whether th» distribution of

phoaphatts oorr*lat«d with tha diatribution of arohavologioal

f«atur«>. If thia waa found to b* th« oaa« tb«n it uae hoped that

phoaphat* lavala oould ba uaad to clarify th« atatua of th*

arohacolofioal faaturaa.

Th« phoiphata grid aaaplaa ware takan froa four lanaa eaoh ona

n«tr« apart and within the lanea at 25oa intervala froa a depth

of 3oa belou the ploughioil. The area covered by the grid wai 3a
x 4m

Alao mntlyitd Mera 26 background aaaplaa and further aamplea froa

around a feature AD222. Theae aamplea had previoualy been

inveatigated ueing a different aethodology (Hirona and Edwarda,

mf ) and tha aia of tnalyeing th«a again waa to check for

ooaparability with tha prevloue work.

Th« background auplee were algo u§ed aa a aeature of the natural
phoaphtte variability.
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ILL 116 ; Trtnch 6A. Location of samples for total photphatt
analysts of tolls
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Samples were alio taken from a nuaber of featurea in trench BA

but outbid* the area covered by the grid . Saaplea *ere taken froa

the fill* of featurea and al«o from 2 Oca under the vi»ible edge

of the feature Thi» work aiaed to caat light on the behaviour of

phosphate d«po*it« with r«ip«ot to their Mobility.

Method

Staple* were air dried and then sieved through a 2mn »eih. Tha

•••plea were then placed in an oven at 50 degrees Cel«iu» and

dried to conetant weight (24 hour* waa found to be sufficient for

thie).

Circa 0. 2gai of coi 1 waa then taken and ignited at 550 degreea C

for one hour. The soil *e« boiled in 25»1 IN HC1 for thirty

• inutea to ex-^ract the phoaphate (Anderaon 1976). The cooled

extract wan filtered and cade up to 25nl in a volumetric flaak.

10*1 of thia extract ««e put in a 50al voluaetric flaak and to

thia waa added about 25ail of water. Then lOc.1 of the

•olybdovanadate aolution WBB added and the Mixture Bade up to

rolua-e. Thia waa left for at leait 10 cinutea but leaa than an

hour and the ab«orb«nce read on a Corning Efi 187 Spectra

Coloriaieter. A calibration curve wa« prepared for each batch of

reading* although the curve i Lee If waa found to be conaiatent.

THe curve waa Bade by aubitituting aliquota of a SOppB F Btoak

•olutlon for the extract in the aeaay aix. The oallbration curve

vaa found to be linear between 1 and lOppa with a slight IOBB of

linearity between 10 and 20 PPB
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Tha •olutiona wara raad againgt a phoaphata fraa blank and alao

••aaurad uaa an axtraotion blank <25«1 HC1 boiled for 30 ainutaa

• nd a IQnl aliquot takan for aaaay). This blank uaa alvajra found

to contain no phoaphata.

T h U nathod uaa uaad by Haaond (1Q85) and tha aaaay ia ba»t

d*ioribad by Jaokaon (1958).

1 in 4 aaAplaa war* raplioatad, tha ujority of thaaa oroaa batch

to «nabl« an aatimata of overall laboratory praoiaion.

All tflaaauar* ua« thorc.ighly uashad in phoaphata fra« datartfant

• o l u t ion, rinaad arvJ laft atanding in 10X nitric aoid for 24

houn bafora bain^ rinaad thraa tiaaa in tap uatar and thraa

t inaa in distillad

T h r o u g h o u t tha prooadura atapa wara takan to avoid oontaaination

of tha aaaplaa fro* axtarnal aouroaa of phoaphata, thus fol loKinj

the advioai 'Dua t , aaliva, paraplration and tobaooo a a ha a carry

tppraoiabl* a*ounta of phoaphorue and ahould tharafora ba

•xoludad' l (Jaokaon 1056).

Tha ovarall praoiaion iodioatinj tha laval of laboratory error

uaa oaloulatad urn ing tha »athod of Varaaulan (1063) and wa« foimd

to ba 102ppaP. Laboratory arror «a« tbarafora around 5Jt.
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Tablt S5 Total photphatt anotysit ; replication of
•ample*
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SRMPLE KO. PPM
2070
2210
2540
2990
3020
2190
21W
2*0
2900
2420
too
1330
1C30
1140
1130
3540
2740
1140
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Comparing the set of samples from the grid and the samples from

tha natural soils (P20 to P38) using the Whitney Hann U test

(Ebdoa 1976) It can ba ahoun that the two eats of samples are

iikaly to be from different population* at the 0.001 significance

lava 1 .

Th* Hhitney Hann U test was alao used against all thoaa samples

taken fro» within 17o« of luaptotad foaturaa and th« r«at of th«

nauplea froa tha grid. Thr null hypothaaia oould ba rajactad at

the 0.05 aignifioanoa laval. Thia would h« «xpaot«d if w«

conaidar tha f«atur«a to ba araaj of oonovntrmtad hu«an activity

within tha vattlaaant as a whola.

Th« aouth aaat oornar of tha grid araa uaa thought poaaibly to

h«v« ovarlain part of an early atruotura. A Whitnay Hann U taat

uaa carriad out on tha twalva aaaplaa from thim araa and tha r»»t

of tha grid aamplaa. Tha Hull hypothaaia oould ba raj to tad at tha

0 05 algnif ioanca laval auggaiting that tha aaaplaa froa around

thia araa do oo»a froa a aaparata population to thoaa froa tha

mt of tha grid. This may support tha poaaibility that thia araa

waa aaaooiatad with a atruotura.

Conoluaioo

Analyaia of tha phosphate oontant of soils on and around tha sit*

waa oarriad out. Tha results demonstrated that the soils within

tha area of the site exhibited enhanced phosphate levels compared

to the phosphate content of the natural soils around the site.
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Further to thi« th« «oi !• fro« th« Bit* tak«n f roa within 17c« of

•uapectod f«atur«« •xhtbitcd anhancad phoaphite content (when

traatad «• « population) coapared to th« oth«r toil a5»ples taken

froB within th« »it«. However, soil rhoiphat* level« tlon* u»re

not capable of diMnoain^ between soils from individual features

and th« oth«r aoil« of th« occupation ar«a. Prelieinary work

aufgeated that ^o«e featurts retained high phosphate content

wharaaa other featuraa had loat phoaphate to the underlying

natura i.

SIHON LEE, WHITHORH TRUST, WHITHORH. DUHFRIES AND QALLOHAY.
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fivport oo 0*o«orp bo logical Invaatigatiooa Cafriad Out to Support

of th« Ixoavatio* at Kiolooh, Bhua.

DO SUTHfiRLAMD

Introduction and Objaotivaa

During 19&4, archaaologioal axcavationa wara carriad out at

Kinlooh, Rbua which aatabliahad Haaolithio oooupation of that

area fron aa aarly aa c.6500 EP. Tha aita ia aituatad batuaan

. 1 1 and 15a above local O.D., but ita ralationahip to Flandrian

e«a l«v«la uaa unknown. Saa laval during tha pariod of ououpation

of th« aita and aubaaquantly io of importanoa (a) aa a factor in

th« local anvironaant and (b) as a potential f aotor i

diiturbanoa of tha aita by aarina tranagraasion af tar ita

•bindoaant .

Th* principal objaotiva of tha work raportad Kara waa tharafora

to study tha hiatory of saa-laval o hang a around tha ooaet of fthua

•nd to ralata thia to tha Einlooh aita. A aaoond objaotiva waa to

•tudy tha aadiaant foraing tha undaraoil of tha ait* in ordar to

undvratand ita ganaaia. In addition, faotora ralating to tha

natural tranaport of bloodatona froa Bloodatona Hill and its

incorporation in tha batch at Gulrdil war* alio axajiinad.

tfork CarriaJ Oat

Following axaaination of tha whola of Rhua on aarial photographa

•t a aoala of o. 1(27,000 and a ravlaw of tha ralavant

Htaratura, ft 10-day program*a of fiald work froa 6th to 16th
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ILL 117 : Gtomorphologlcol work on Rhum 1915



April 1985 was carried out. Those stretches of coastline and

lower portions of adjacent valleys that seemed likely to preserve

«»videnoe of formsr sea-level changes were mapped at a scale of

1:10,000 (111 117). During this mapping* in addition to landforma

• nd aediments resulting from sea-level change*, features relating

to fllmolation or poat-tflaoial proo«ia«a u»r» alto recorded. Th*

napping waa aupplcaanttd by ahallow hand bora* to a aajciaua depth

of 3m to investigate the sediments at tne head of Loch Soreiort

• 10 bores) and in the lower part of the lilmory Glen (8 bores)

together with a nuaber of other bores through peat around Kinlooh

Sub*«quent to sapping, all olear raised shoreline features around

Looh Soresort, at Harris and at Guirdil vere aoourately levelled

on cloied traverses using a Koshiba seci-autoaatio level.

S«diaentologioal investigations were also carried out both in the

field and subsequently i.. th* laboratory on samples from the

•ubatrate of the archaeological site.

Sea Level Cbantf*

Introduction;

Certain aspects of the raised shorelines around the coasts of

Rhus have been described in the literature (Marker 1908, HoCann

and Biohards I960, Peaoook 1976). Theae account* have

concentrated mainly on th* rook-out shorelines and Lateglaoial

depositionsl features and have only mentioned briefly sarine

landforas and sedisants that were premumed to date from the
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poor developaent of Flandrian ahorellnee, th* paucity of riv*r

t*rrao*a a*rad*4 to th*a« and th* ooneid*r*^>l* thiokn*aa of p*at

»nd f in*-a;rained aediatant aoouaulatad in th* low*r reaohca of

F.ilcory Qlan. Th* low total a*dia*nt aupply to th* ooaata of Rhua

e**aa attributable to th* lack of *xtenaiv* (*aeily-eroded)

tflaoial depoaita. Th* nua*rou> ihort atraajia that drain th*

i alind alao ratult in auoh a*dia*nt aa ia tranaportad b«ing

diBp«ra*d around th* ooaat rathar than oono*ntrat*d in particular

•r«a«. Huch of th* aatarial in Flandrian raia*d ahor*lin*a, aa in

th* pr*a*nt b«aoh*a, therefore app*ara to b* of very local

derivation or r*work*d froa *arli*r parioda of aediaent aupply

(i.*. th* Lat*glaoial p*riod, o. 13,000-10,000 BP).

Expoaur* variva v*ry gr*atly around th* ooaat of Rhua, Th* baya

at Harria and Quirdil on the aouth and w*«t ooaata hav* aaxiaua

fetch** of well in *xo*aa of ISOka, whilat Kilaory on th* north

coaat haa a aaxiaua f*toh of o,75ka. Th* h*a4 of tooh Soraaort

near th* arohaeolofioal aite ia the aoat aheltered atr*toh of

ooaat on th* ialand with a aaxia.ua fatoh of 2 Ska to th* *aat-

•outh-*aat, ita*lf a direction of relatively low frequency of

•trontf uinda, Bxpoaure ia th* principal control on th* altitud*

to which ttavea are liabl* to aov* a*dia*nt alonjf a particular

ahor*lin* and h*no* looal variation du* to thia faotor auat be

antioiptted around the Rhui ooitt.

Th* ootatal profile of Rhua ii typically very ateep with oliffa,

riaing in places to ov*r 300at around all but a few atretch** of
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coast. Thass cliffs ara f,-ont«d by various rook platfora raanants

that pra-data tha Plandrian indicating tha cliffs to ba foasil

(HoCmnn and Biohards 1869; and hanoa, daspita thair iapraaaira

nppearanca, supplying vary little- sadiaant to tha ooaat. Tha

staap natura of tha ooaetal profile, avan in aany cmbayBanti,

prvoludea extensive devolopatnt of dapoaitional aarina landforaa.

Th* offahora profila ia also ganarally staap uround Rhum, tha

only axoaption baing in Loch Soraaort. A shallow offahora profila

r*iulta in tha raduotion of *»ava anargy prior to its raaohing tha

ahora. Hanoa on Rhua this factor oparatas in syspathy with fatoh

In aaphasiaing tha ahaltarad natura of Looh Soraaort,

particularly its haad around Kinlooh, and tha axposad natura of

Harris and Quirdil.

In auiiairy, tha looal factors affacting tha davalopaant and

altituda of shoralina faaturaa ara not conduoiva to widaspraad

fornation of dapoaitional land forsa. Thsrs is also liksly to bs

conaidarabla looal variation, froa bay to bay, in tha altituda at

uhioh givan prooaaaaa ara affaotiva. Looh Soraaort has by far tha

coat ahaltarad ooastlina on tha ialand. As is diaouaaad latar, at

tha aaxiaus of tha Main Postglacial Transgression tha lowar part

of Kilaory Olan would hava baan an avan sora protaotad

hraokiah/aarins aabaysant. Insofar as Hatolithio sattUs*nt «as

influanoad by tht shaltarad natur* of Looh Soraaort, than in tha

•iddla Flaodrian tha lowtr portion of Kilaory Olan aay ulso hiva

offarad an attraotivs «nvironsant,

Fa



FioJd Evidence of Former S»*

A geomorphological nap of the area around Loch Screaort la shown

in (Til l i w ).Tha highest carine faaturaa, formed at the tine of

deglaciation, ara found within Olan Kinloch whara depositional

tarracaa, fronting a larga drift Bound, have an altitude of c . 35m

local O.D. During tha fall in sea laval subsequent to tha

formation of theia features a further depositional terrace waa

forned in the nouth of Olan Kinloch at an altitude of c . 24n local

O.D- A major rock-cut platform and degraded cliffline occurs

along tha north of Loch Scraaort and on the eouth aide of tha

loch by ite mouth. Thia waa aurvayed naar the haad of the loch

where it haa an altitude of c . 32n u.D. Tha age of thia and

ai»ilar rock platforma which are found widely around the coast of

Rhun la unknown: they may be older thin tha laet regional

glaciation.

Tha remaining evidence reIating to sea-level change around Loch

Scraaort ia conaiderad to be of Flandrian age and to have bean

formed at tha • a.ximum of, or following, tha Main Postglacial

Transgression. Ho evidence has bean found in tha area around Loch

Scrasort to establish tha transgressional nature of these marine

landforns and sadimanta. However, evidence for such a

transgression probably exists in lilaory Glen where a line of

eight boreholes proved a widespread ninaroganio layer with peat

above and below at an altitude of around 10m This site deservea

further detailad investigation. Furthermore, tha Hain Postglacial
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Trmnagraaaion h-ia baan aatabliahad at a auffioiantly larga nuabar

of looalitiaa around tha Soottiah ooaat to aaka it cartain aa an

elaaant in tha aaa-laval hiatory of Rhua. Tha aaa-laval changaa

*Et«bliahad alaauhara in Scotland indioata an aarly Plandrian

r»gr«aaion ainiaua at batuaan 8000 and 8500 BP. follouad by tha

Main Pomtglaoial Tranagraaaion which oulatinatad in tha formation

of tha Main Poatglaoial Shoralina at around 6500-7000 BP.

T«n boraholaa wara drillad in tha intartidal aadinant at tha haad

of Looh Soraaort in a aaaroh for any aarly Flandrian paata that

c«y hav* foraad during tha aarly Flandrian rafraaaion and baan

pr«a«vad baoauaa of tha low anargy anvironaant and lov aadiaant

budgat at tha looh haad. No paat waa found, houavar, just a

e 50oa aurfaoa layar of aiadiua to ooaraa ahally aand ovarlying

gr«y ahally ailty fina a and in aoat boraa. Thia lowar dapoait ia

thought to ba tha f inar-grainad offahora aadiaant a dapoaitad

during tha highar aiddla Plandrian aaa lavala. Tha drilling

prograua had to ba ourtailad baoauaa of tidal ohangaa that

rvatriotad aooaaa to tha lowar part of tha intartidal cona.

Around tha aargina of Looh Soraaort, Plandrian baaoh gravale,

whvra praaant* ooour aainly aa thin apraada raating on badrook.

On tha aouth flida of tba Looh, howavar, a narrow dapoaitional

ttrraoa axists at (a) in 111 116.This has an altituda of 11.4a

loc*l O.D. and although thia altituda *ay ba influanoad by tha

underlying rook atruotural banoh» thia providaa a aaxiaua

altituda for tba Main Poatglaoial Shoralina by Looh Soraiort.
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In the lowar part of linlooh Glan to th* north of the river (b)

in 111 lie , a peat-covarad tarraoe was investigated. Tha aub-paat

•urface consists of gray a and a and ailta with a thin aurfaoa

layer of gravel at an altituda of 9. SB looal O.D. Tha baaa of tha

poat ia oharaotariaad by abundant PhFetfpitea- Baorofossils and,

although no Biorofoaail avidanoa ia presently availabla on this

section, it ia thought that tha Binerogenio/peat transition ia a

serai contact froa aarine to fraahwatar condition* (but aaa

< hapters 11 A 12 in text). A saaple u«a raaovad for radiocarbon

dating from tha baaal 2cm of tha paat and it ia anticipated that

thi* aaapla ahould olosely data tha retreat of tha aaa froa tha

caxifiUB aohiavad at tha paak of tha Hain Postglacial

Tranagreaaion .

The evidanoa of foraar aea-lavel ohanfle at Harria and Quirdil ia

broadly aiailar to that for Loch Soreaort. A geoaorphologioal cap

of tha coaat around Harria IB ahoun (111119 ).Tha highaat foraar

carine featurea ara tha notable aeriaa of raiaad ahingle ridgaa

around tha head of Harris Bay at an altituda of o.SOa. Sea laval

fell following tha foraation of theaa rldgav and beaohea have

been preaarvad at o.21a and o.llm, tha foraer appearing aa a aora

aignifioant faatura in tha araa of Harrie Lodge for it ooincldea

approxiaataly with tha laval of a pra-axiating rook platfora that

oan ba traoad along auoh of tha eouth/weat ooaat of Rbua. All

theae rtiaad ahoralinea pradata tha Flandrian.
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The generally steep coaatal slope around Harris Bay below the

levol of the high rook platform has restricted tha development of

Flandrian sarine dapoaita. Thaaa ara typically In the fora of

ste«p banka of graval and only ona auoh faatura was surveyed, in

the «outh/eaet of tha bay. Thia had an altitude of o.Qm, which,

giv«n the degree of exposure of the bay and tha inforaation froa

elsewhere on Rhum aa to Flandrian aaa levels, implies foraation

in the latter part of the Flandrian.

At Guirdil (111122 )f there ara only two dapoaitional features

that oan be related diraotly to aea level. The higher, at an

altitude of o.27.5«, relates to tha period of deglaoiation when a

soill valley glacier occupied Guirdil Glen. The lower faatura ia

111*1 raised beaoh on union the bothy stands. It represents tha

highest Flandrian ahoralina and occurs at 0.8. SB. Oiven tha

variation in coastal conditions and tha likely affect of

iBoitatio tilting, this figure for tha uppermost sea level during

the Flandrian is in agreement with the figures derived for Loon

Sc resort. More datailad disoussion of tha Guirdil araa Is

included later.

Conolution*

In conclusion, tha available evidence suggests that tha aaxiaua

altitude achieved by tha aaa during tha saddle Plandrian Bay bs

placed at approximately 10-lla local O.D. around Loon Soreaort.

Thia event was vary probably preceede ' by a period of lower sea

level and. by aoaparisen with other aren in Scotland tha tise of
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lowest sea level approximately coincided with the earlieat period

of occupation of the linloch ait*. The local a«a level at thia

tic* ie, however, undetermined. In aaatarn Scotland where the

Hiin Poatglaoial Shoreline (allowing for differences in datua) ia

at approxiBately tha aaaa altituda aa around Looh Soresort, tha

oarly Flandrian regression appaara to hava approached or droppad

below praaant aaa laval. At tha tiae of aarliaat occupation of

the Kinlooh lita, tharafora, aaa laval could hava baan oloaa to

or perhapa balow praaant aaa laval.

Th» Bubaaquant riaa of aaa laval during Main Poatglaoial

Trtnigraiaion did not raaoh auoh an altituda that would hava

disruptad tha araa axoavatad. That tha occupation aita haa baan

trao«d to a louaat altituda that broadly ooinoidaa with tha

upperaoat Flandrian aaa laval a»y auggaat, houavar, that low»r

porticna of tha aita hava baan daatroyad during tha

tranitfraoBion .

At tha tiaa of tha Main Postglacial Shoralina tha louar raaohaa

of Kilnory Glan wara occupied by tha aaa or by a braokiah inlat.

ThiB Bay hava provided an attractive sheltered environment for

aan.

Sediawnt Analyala fro* tb* labatrat* of tha Kioloob Site

A particular problaa related to tha archaeological excavation uaa

the nature of tha aediaent on which tha Meaolithio aettleaent hud

b«en eattbliahad. Aa can ba aeen (111 lie ), there is only a
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Halted araa of aadinant-oovarad ground around tha haad of Looh

Scraaort. Tha largaat «uoh araa in on tha north aid* of tha haad

of th» looh whara tha axoavationa war* locatad. A abort diatanoa

to th* aaat of tha aita tha aadiaant thina out Mainat a

Torridonian badrock riaa whilat to tha ttaat badrook outoropa in a

nunbvr of araaa auggaating that tha aadiaant itaalf ia ralativaly

thin. A aaall foaail poaaibly marina-out oliff ocoura iaeadiataly

•outh of tha aita. Thia haa a aaxiaun raliaf of o.3a, iaplying

that in thia araa tha body of aadiaant haa at laaat thia

thiokncaa. In ordar to invaatigata thia aadiaant aora oloaaly and

to confira tha baaa of tha aita, a tranoh (AJ) uaa dug towards

th« lowar and of tha aita. It had a aurfaoa altituda of 11. 6*

local O.D. Tha atratigrtphy Ja ahown in tabla 88.

Th« atdiaant analyaii daaoribad balov vaa oarriad out on tha

lowcraoat 30ca of tha pit aa thia would ba tha laaat diaturbad by

surfaoa aotlvlty (tha arohaaologioal aatarial ooourrad In tba

topaoat o.55oa) and aoil-foraiag prooaaaaa.

Cl*mt ftrm. Fifty olaata, tha long axaa of tthiob wara graatar

than 4oa, vara aaasurad fur tha long (a), intaraadiata (b) and

• hort (o) ajtai. Tha aaan [a+b]/2o ratio wag 2.04 and tha Btan o/a
r t t l o uaa 0.46,

Hcundntss. Tha roundnaaa of tha aama 60 olaata wag aaaaaaad on a

•ix-point goala axtanding fro* wall-round to vary angular. Tha

r«auHa ara ghown in 111 120 froa which it can ba aaan that tha

3 i r ti



eodal das* in sub-round wi th rounded olaata being the mo«t

f r»quent .

Lithology. The lithology of the aame 50 olaata uaa alto

c l m « « i f i e d . The dominant lithology uaa Torridon Sandetone ( 4 4 X ) .

Of par t icular intereat war* Sohimtoae and Heaoaoio lediuentary

Hthologiea (12. SX) that do not crop out on Rhum. The ramaindar

of the olaata vara varioua itfnaoua lltholotfiaa. Th«aa ara likaly

to hiv* bacn darivad from Rhum although aoma> particularly

ti and dolaritaa, oould hava ooaa froa outwith tba laland.

H*trix ptrticl* mi*» distribution. A matrix aampla waa r«aov«d

• r.d dry aiavad in tha laboratory at 0.5 intarvali batva«n -1.0

(2mm) and 4.0 (0.063a*a). Tha graphic »aan dia«atar of tha aatrix

»mm 1.93 (0.282aji) but it uaa poorly aortad ( ~ = 1.45 ; 0.368aa),

Th* « i l t and olay ( i .a . < 4 . 0 ) paroantaga waa o . l O . & X and tha

sind fract ion had two aoda»: a largtr ona of vary ooaraa sand (-

1 0 to 0 , 0.25X of tha a and fraction) and a aaallar ona of f ina

•and ( 2 . 0 to 3.0 f O.23.5X of tha Band fraction) (111 121 ).

Interpretation Tha obaarvationa in tba f ia ld and tha aadimant

•n*lyi i« indioata that tha dapoait is unttrat lf iad poorly-tortad

cl»t-Bupportad aadiaant. Tha matrix i* primarily a ooaraa land,

pa r t i cu l a r ly whan oonaidaration ia givan to tha likalihood of

downwaihing in tha coil prof i la of fina tand, ailt and olay. Thia

nay ba tha explanation of tba taoondarr mode in tha fina sand

f r a c t i o n . Tha litnology of the olteta, with tha vignifioant
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*nvironnental ohangea in this araa aa they relate to the

liberation of bloodatone and ita inoorporation in the local

••dinenta, particularly tha Guirdil batchaa.

During ioe-ehaet deglaoiation, a glaoiar oooupiad tha greater

part of Qlen Guirdil, it* terainua being narked by on* large and

two acall corainaa on the eaatarn aid* of tha glen. Thia ioa

cardinal poaition im ralatad by a terrace on tha waat aid* of tha

glen to a sat laval of about 27m. Tha glacial depoiita ara

ooDpoaad docinantly of Torridonian catarial with aubaidiary fine-

grained ignaoua rooka and a fau granophra olaata darivad froa tha

h«id of tha valley, Aa coat of tha catarial oarriad by tha

dlaoiar would hava baan tranaported down valley, it ia unlikely

that any aifnifioant ooncantration of bloodatona would ba found

in theie glacial depoiita and, by exteniion, in tha rtiaed

choreline daposit* darivad froa then.

The eaattrn flanka of Bloodatona Hill ara ctuked in their middle

portion by an extenaive, vegetated taluc. Aa thia Talui darivai

caoh of iti iaterial froc tha arei of outcrop of the bloodatone,

ite developitnt in fundamental in the tranipott of blooditone to

the local beaohei, Th« talui auit have ittrtad to fore on

deglaoiation but at this tilt thtre ii unlikely to htv* batn

•ignifioant tranifer of blooditont to tha btiohai 4ecaui« <1) the

ttlue htd to build up, thufl trapping fraahly arodad bloodatona,

•nd <il) «•! Uvtl would havt baan falling rapidly at thla tiaa
and tha Ouirdil Burn would hava baan aroding into and attnly

-̂

3 I 01



tranaporting tha glacial dapoaita in the botton of tha glen.

Both the rate of production of the taluB and the fall of aaa

level are likely to hava diminiahad during tha Lateglaoial

Int»r»tadial but during tha subsequent Loch Loaond Stadial (o.

11,000-10,000 BP) thara waa a Barked environnental change towarda

cor* aevere oliaatio oonditiona. Snail glaoiara built up again in

the oorriaa of Rhun and periglaoial prooaaaaa wara vary Active

(Ballantine and Main-Hobaon, 1980). Thia ia likaly to hava baan

the pariod of aoat rapid froet-rivintf of tha fraa faoaa on

Rlood«tona Hill and tha talua probably achieved its preaent

ciicenmiona during thie pariod.

Vh« tilua ia davalopad on a badrook alopa that ia atappad in

syepathy with tha atruotura of tha underlying Torridonian

Sanditona. A largar badrock atap toward* tha btaa of tha talua

producad an araa of rook outcrop and balow thia a aariaa of larga

•lluvial fana/dabria oonaa, Thaaa mra likaJy to hava baan

principally oonatruotad during tha Looh Locond Stadialt ona of

than ii olaarly inaotiva today aa tha gully outi through it and

h«noa aodiiant by-paiaaa it, whilat thara ara alto raliot gulliai

on tha faoa of th« ttlui.

Tha gulliai hav« darivtd dabria fro« tha talui, ths btdrook ftoag
abova and fcoB tha undarlyin. bedrock into whioh th§ Itrgar
gulliae art inol§»d. Thay havi dillvit»d poorly Bortad

aadlaantB, vii thi »lluvi«l ftni, to tht Ouirdil Burn. During th»
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Looh Lomond Stadial, it i« likely, on the baaia of analogy with

nt h e r areaa of Scotland, that thi« was a period of »tillatand of

see. level or even alight tranegreaaion. Thie would hava tha

effect of trapping tha aadirant froa tha Quirdil Burn in Quirdil

Bay and alao diminiahing tha aaount of downcutting in tha glacial

--iepofcite in Quirdil Qlan. Oivan therofore, (i) tha likaly

incre»«e in activity on tha alopea of Bloodatona Hill, (ii) th«

likely reduction in aupply of material fron tha glaoial dapoaita,

and (iii) aea-level ohangea that favourad inoraaaad retention of

Bodicant in Guirdil Bay, it aaaca probabla that tha Loch Lomond

stmdiil waa tho tia>a whan thar* firat ocourrad a aignifioant

oocponant of bloodatona in tha Guirdil baaohaa. Tha axaot

altitude of tha aaa at that tin* ia unknown; by extrapolation

froc vlaawhara on tha waat ooaat of Scotland it aty ba preaucad

to hava baan alightly balov praaant aaa laval.

Th« itart of tha Flandrian ia likaly to hava baan oharaotariaad

by falling aaa lavala (raaohing a low at around 8500 BP) and,

with olinatio tcalioration and vagatation davalopatnt, incraaaing

• lopt atabiiity. At thia period there la* likaly to hava baan a

nrked decline in tha addition of new bloodatone to tha talua on

Bloodatona Hill but continued gully activity (aoae gulliea being

•otive in preient oonditiona) and poaaible erogion oc the louar

partfi of the alluvial fana due to a lower bag* laval tre likaly
to hava ensured a ooritinuinf* albait reduced, mpply of

bloodatona to tha
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Af t*r 0.8500 BP th* Hmin Postglacial Transgression occurred

subsequent to which the sequence of raised ahingle depoeits in

Guirdil Bmy were deposited. Slop* activity during the niddle and

late F land rim is unlikely to have been greater than that of

today and h*no* supply of sediment to the beaches rather low. It

IE thought that much of th* asteri*! in th* raised and pr*a*nt

beaches haa boen r*uork*d from that supplied during th* Loch

Louond Stadial and *arly Flandrian.

of th* batch ••dia«nt« cay b* of son* r*l*vano* to th*

quality of bloodaton* availabl* for collection free th* b*aoh.

The bloodaton* ha« a variable oont*nt of v*aiol*B and it cay b*

proeuoed that thoa* pi*o*a of blooditon* with a high proportion

of v«aicl«« would b* aaohanioally w*ak*r and h*no* cor* readily

deotroyed in th* high-energy beaoh environnent . If thia ia

correct, then th* bloodatone on the beaoh would not only be th*

root readily looatad aouro* of bloodeton* but would alao b* of a

naturally a*l*oted higher quality than that ooourring on th*

talua.

In «uBnary, on the bills of the landforaa in the

OuirdiI/Bloodstone Hill area and knowledge of the likely

•invironr*nttl and sea-level ohangee since degltoiation, it la

«ugg*sted that the period of aost abundant 'production' of

bloodstone frag*«nte was during the Loon Loaond Btaxiial, Further,

th* tiie of greatest transport of bloodstone to the beaohei was
likely to have been during tha fltadial and the vary early
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Flanctrian. During Boat of the Flandrian fresh release of

bloodstone fra^Bente from the bedrock ia likely to have been

rather low and the amin part of th* bloodstone in the present and

ruieed beaohaa formed after o.6500-7000 BP in thought to have

been reworked «arli»r natcrial. Thia raworking probably haa had

the «ff»ot of daatroying (i.«. reducing to aaall vixa) bloodaton*

fraflcenta that had a high oontant of vaaiolaa and leaving behind

ror* ooharant and •aohanioally aound*r bloodatona. Finally, thia

reconatruotion ia rath«r qualitative but a detailed study oould

quantify the proc«aaaia operating.

Conoluaioaa

Tho oonoluaiona to the work carried out aiy be aucjoariaed aa

folloWl.

1 At the tiie of earlieat oooupation of the Kinlooh aite, aeu

lev*I !• likely to have been at or slightly below its present

l«v«l. The sea, houever, would have been close enough to the site

to hav* been a relevant fsotor in its ohoioe as an oooupation

2, The eubsequsnt rise of sea level during the Hsin Poatglaoial

Trftnagression did not attain such an altitude that the ires of

the excavation was directly affected. However, the coincidence in

•ititude between the loweraoet part of the sits and the uppsraoat

i*val reached by ths llandrian aaa suggaats that lower portiona
of the aita nay hftV* baan reworkad or daatroyad during tha
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trantgraaaion.

3, At the tiae of the Main Postglacial Shoreline, th« lower part

of Kilnory Gl«n would have been a marina or brackish enbay»ent

that night hava providad an attractive environment for Heaolithio

occupation.

4 Tha site at Rinlooh ia underlain by sedinent interpreted ai a

stoney till tha uppar part of which haa baan reworked, probably

during tha Latafllaoial fall in ana laval, at which tiaa, at lotit

briefly, tha araa of tha aita would hava baan aubjaot to littoral

proc«*BB«B.

5 Tha noat probabla tiaa for natural ralaaaa of bloodatona fro*

Bloodatona Hill and incorporation into tha Ouirdil baaohaa ia

•Hurintf tha Loch ionond Stadial and tha aarly Plandrian. Hoat of

th« bloqdatona found in tha Flandrian raiaad baaohaa and tha

pr«i«nt baaoh at Uuivdil probably raaohtd tha coast during tha

abov« period, Subiaquant ravorking in tha high anargy baaoh

environavnt has probably Iaa4 to da*truction of blooditona with a

high oontant of vaitolti and a oonitquant inoraata in th>

proportion of btttar quality bloodston* in th« bt«oh««.

OR DOHALD SUTHBRLAWD, PLACER ANALYSIS, 2 LOHDOH ST, EDIHBURQH.
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on Rhuai i»ach**ical analys** and interpretation

A Dugwore

Introduction

In 1972 Richard Binns dr*w attention to th* pr*ft*nc* of drifted

pumic* horizons in Holocene mtrandlinem in th* Br i t imh Isles,

Norway and Svalbard, and noted several related occurenc** upon

archaeological «it*m. R»c«nt work in th« H*brid» by

*rcl-ia«o)ogi«t« ire* th« BDD/HBM And th* Univ«r»ity o-f 6h«<Hi»ld

M*m located * nunbvr of *idd»n alt** in which pi«c«» o-f pu«ic»

*r« + r»qu»n t . Them* ftitn lim in th« waclrair of ^4orth and South

u i » t , fac ing th» op«n Atlantic. S imi lar pu«ic» ha* also b«*n

r*cov*r*d during SDP/HBH «xcavation« at K«bi«t»r on th* Shetland

. Th« raaliftation that theft* occur«nc*» could tw u««d to

important iftochronou* oarkar !«riion» within Scottish

i*t«r prvhiatory has I'd to th* d»tail»d study of this «at*rial

< D u g m o r * ft sjt in pr*p) . Th* analysis of puftic* r*cov*r*d fro*.

th» BKcavationt on fthua should b* consid»r*d in this wid*r

con t»M t .

The

Samples of three pieces of pu*aceous «at«ri«l «*r* analysed to

determine both major and trace *lea*nt abundances, Th* material

was prepared by th* author and x-Ray floorescence analyset w*r*

p*rfor«Mid at th* Or ant Institute of (toology, University of

Edinburgh. In th*ir origins! »t*tv «U of th* tsmplts floated in
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Sample A uaa «ub-round»d in ahapa, brown, and waighad 13. 7g.

Oivan tha rafaranoa nunbar AG128 5504 it waa raoovarad fro» a

Naolithio contaxt.

Staple B wa« angular and irragular in ahapa, light gray in colour

•nd auparf ioially waatharad; it vaighad 0.6g and givan tha

r«f«ranoa nuobar BA00052 it uaa raoovarad fron a Haaolithio

contaxt .

^Mspl* C waa ainilar in appaaranca to aaapla B, but daapita ita

rough, irragular aurfaoa tha piaca waa approxiaataly apharioal

Find it uaighad 8 . 2g . Tha- piaoa uaa ona of thraa raoovarad froc a

Heiolithio oontaxt and daacribad aa AD00162.

Tha raaulta of tha XRF analyiaa ara givan in ttblaa 60 and 70.

Cotioluaiona

A ooapariaon of tha Rhua data with publiah»d aouroaa laada to tha

following oonoluaiona ;

t. Sajipla A in voloanio and probably loalandio in origin (of'

Binna 1672, Hingarud at al 1884); ooBpaciaon with data from poat-

HaaoUthio axoavationa in tha Outar Hebridag and flhatland

ooabinad with loalandio aouroa data auggaats that all thia

Soottiah aa,tarial ia from a aingl voloanio aouroa in lot land. It

lo poaaibla that thtt puaioa wai produoad during a
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ELMNT

SiO,
f l l iO,

F«0
n,o
C*0
H.,0
K,0

TiO,
fcO
PiO,

fl
64.76
14.21
6.19
1.23
3.18
4.82
2.56
1.23
0.18
0.33

V • • l_U>^

B
79.32
1.63
2.50
Q.S7
0.72
1.70
3.01
0.64
0.02
0.06

C
st3.ce

5.77
3.04
0.96
0.33
0.05
2.62
0.44
0.02
0.10

T a b l e 69

TOTft. 98.71Z 97.282 96.3IZ

Pumice samples : major e lement abundances
determined hy XRF

eruption c 27UO 14C y e a r s bp (Dugno re et si in prep).

2 Suplii B and C arc «oat unlikely to b« volcanic in origin;

perhaps they ar« graina of a h«at altorad eandaton* (table 71).

Th« iikaly origin of thia aatvrial e«y b« d*t«rnin«d frop thin

a«ction analyait.

DH AKDRIW DUOHORK, DiPARTHEHT OF GEOGRAPHY, UNIVERSITY OF IDIHBUROH
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ELE/tNT

V
0.
Sc
u
NJ
Ct
Cr

Ni
Cg
Z*
Pk
Th
ft
Sr
Y

Zr
*

fl
19.3

575.6
9.3

52.0
85.1

185.0
5.4
5.5
0.2

161.3
8.2
9.6

5G.3
313. P

74.8
782.2
93.1

SWIES
B

103.3
511 .1

7.7
24.2
21. G
54.1
97.0
11.0
-2.2
73.0
8.4
8.7

79.4
168.4

12.9
510.8

10.4

c
117.4
419.9

6.3
21.1
19.2
47.7
79.1
50.6

4.1
28.1
B.8
6.6

59.9
95.6
11.7

331.1
9.2

Tab le 70 Pumice samples : t r a c e element
determined by XRF ( ppm )

abundance

CTFY
OURRTZ

WBCTTTE

%.64 ORHU1 1.30

1.04 EJOCTTC I.C

ORTHXLftSE 11.29
mrecr>ec 3.13
HHHIITt 0.19

C
an Mitt
auvn 77, t; cauan

0.41 damffT
1.27 mom

2.60 ormoajVL it.w
1.04 HYF0STOC 4.11
O.K flffmTE 0.23

Table 71 Pumlct iamplts ; composi t ion of *ampl*» B and C
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RADIOCAABOi OKTiaHIlATIQIS: PEOCEWJRAL RfiSUMJt

GT COOK 4 EN SCOTT

PRKTREATHKMT

P:etreatBent procedurea were generally atandard. During the

ohenioal renoval of potential oontaninenta froa the oarbon*.aed

hazel-nut ahell a double alkali treatcent (2X w/v potaaaiua

h/droxida, <KOH>) uaa aaployad follouinl an initial hot 1 nolar

Hydrochloric aoid < 1H HC1) tr«»t««nt. After the aeoond COM

pro treat sent a final hot 1H HC1 treataent uaa carried out.

Subsequently , the oarboniaed ahell waa filtered, uaahed with

diitilled water and dried at 60*C. Wood aaaplea were finely

chopped (to approxiaately Batohatiok aiied piecea) and aubjeot to

•ucceaaive boiling* in 2H 10H . Finally, oelluloie uaa produced by

•xtraotion with a aodiun ohlorite/hydroohloric aoid aolution.

Again the iajiplaa were filtered* uaahed uith distilled uater and

dried at 80 C, For peat aaaplea the aeoond (and aubiequent) huaio

•old f raotiona uere regarded as being the Boat reliable.

Following extraction of the acid aoluble fulvio aoid fraction

with hot 1H HC1 the reeidual aaterial waa extracted uith oold IX

KOH to reaove the firat huaio acid fraction (alkali aoluble). The

realdual aaterial froa thlt extraotion wti than heated with a

further aliquot of IK KOH. The huiio aoid containing solution

then filtered* washed and dritd ready for tuple ooabuition.
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SAMPLE ST1TH1SIS

Liquid lointillation counting of benzene i« the technique

enployed for aeasureaent of the raaidual C-14 activity at

j.BBgou. Coabuation of eaaples to carbon dioxide (C02) uaa

achieved using a coftbuation boab filled tu 2 bar presaure with

C02 free oxygan. Aa a aaoond ataga lithiua oarbida uaa produoad

by th« raaotion of the C02 with molten lithiua. On cooling,

acetylene waa ganaratad by tha addition of dietill*d water to

the lithiud carbide. Finally, high purity baniena uaa aynthaaiaed

by cyolotrimeriaation of tha aoatylana at 100-120 °C uaing a

chroniun baaed catalyat. laotopio frtctionation correotiona uara

•pplied via aaaa speotrometrio measurement of tha C-12/C-13 ratio

on ooabuBtion derived C02. Background (C-14 free) aamplaa were

derived froo tha lynthtaia of banxana fron caloiuc oarbida and

anthracite, aa uall mm from ooaaercitlly purohaaad «ointillation

drade benzene. Wat oxidation by aoidifiad potaaiiua permanganate

solution uaa uaad for tha preparation of CO2 froa tha HBS Oxalic

Acid Standard. Subsequent aynthaai* to beniene uaa aa previously

described.

BKMZUK VIALLIIQ

The counting gaoaatry coniiats of 4,5g beniene (aoourately

weighed to four decimal plaoaa) and O.flSg of gointillant solution
(12g/l butyl-PBD 4 6fVl bts-MS» in toluene), 3t*ples of less than

4.5g wara aada up to constant weight uaing sointillation gradient

bencena. Borosilioata ssaUble aapoulss uera uaad in preference

to screw oap viali as thay do not auffar fro* tha diaadvantagt of
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uaight loam dua to avaporation that is anoountarad with aorau cap

vials. Prior to counting, tha uppar half of all ampoul*a vara

to a atandard height with matt blaok paint to halp raduoa

tipliar cream-talk and tharaby raduo* biokground count

ratei .

QUKaCHIiG

A seri«a of approxiaataly 40 ampoulaa containing C-14 >pik«d

banzan* and varying amount* of aoatona aa a qu«nohing Lgant u«ra

viallvd and a«alad aa p«r tha aaapla b«ni»n*a in ordar to produoa

« plot of counting affioi«not aa a function of impurity laval.

The External Standard ratio warn uaad aa a naaaur* of tha

COUKTIBO

All Bciiitillttion oountara war* haavily diaoriminatcd ag«in«t

tritium (<UJ rcaultinf in C-14 counting affioi«noi«a of

•prroximataly 70X. Quaai-vimultanBoua batch counting uaa aaployad

uith «aoh aampla undergoing two conaaoutiva 40 ninuta oounti,

•ach with a abort count of tha axtarnal standard to produoa tha

quvnohing indicator, normally, ••oh batch oonmiat* of fcur C-14

fraa b«ni»n*i (background*) , four MBS Oxalic Aoid Standard*,

approximately twalva lamplai and two C-14 ipikad mtandardm to

••aiura oonitanoy of affioianoy. laoh • amp la waa countad for a

•iniaum of 2000 mlnuttm.
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