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A PALYNOLOGICAL ANALYSIS OF A PEAT CWE

FROM THE KINLQCH GLEN, ISLE OF RHUN

Romola Parimh

INTRODUCTION

Thim »tudy im turned on * four metre core obtained by Sue Bellamy

in 198 4 f row a bog 1750* inland of the e*cava t ion * i te* in the

Kin'och Glen (NO 386O02). The bog i* »itu*t«d on gently shelving

m*nd«ton» having « dominant vegetation of C 4 1 1 u n a vu 1 gar i» ,

ErioDhorua vaain Jtum and Sah*Qnu« mpp.fin Jun» 1987J. The ba**l

d»po»lt« w«r» a dark p**t with woody frag*i»nt» of pf t^ 1 * or Alnuy

overlain by a light coloured p«at, about 3m d«»p. Thi* Ma« topp«d

by a layer of recent, undecompomed plant material. The bot torn

6770 + 90 BP (HAFt-6608).

LABORATORY TECHf4IQU£S

Sample* for analymit, were taken at .05m interval* and prepared

following the method of Faegn and Ivermen (1975). After

•cetolytim the mamplei were tiwed uting a lOu* «*eih and an

ultraftonic agitator to remove «ilica and other mineral Matter.

The »lide» were examined uming a 2ei»* binocular microscope at a

magnification of x45O. An oil im*«r«ion l»nm wa» uted for

detailed identification* (KlOOO). The two principal lource* of

reference uted for pollen identification were Erdtm*n at al.,
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(1961) and Moor* I Webb (1979). The whole area under the

covers! ip warn eMamined on eac h slide by traversing, the area in

•trip* equal in width to the Yield of v i ew .

PRESENTATION OF RESULTS

The pollen counts were calculated a* percentage* of total

terrestrial po 1 1 en and drawn up to produce the pel 1 en diagram

t i l l I'-1-' ) • A total land pol l*m mum Ha* chosen a* the basis for

calculation because in some instances there were no AP grains

identified. Count* of aquatic tax a are excluded fro* the po 1 1 en

sum as they represent only the local aquatic envi r on men t .

Propor tions of tree, shrubs and herbs, were calculated as

percentages of total poll en ard spores to produce a summary

pollen curve. Only levels where the pollen sum exceeded 5O pollan

gram* were included in the poll en d lag ram .

INTERPRETATION OF RESULTS

Th* diagram was divided into four local pollen assemblage zones

(P«Z), two of which are divided into sub-zones. Dating of this

core is based on the tentative assumption of a steady peat

accumulation rate, the basal radiocarbon date, and comparison

with assemblages from other cores from N.H. Scotland.

icaceae
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Thi* is the- basal ion* of dark brown peat. The raoiocarbon date

for the lowest 0. 20m ( 4 . OQ- 3 . 60m } wa* B770+VO BP (HAR-66O8) .

Of t he tree spec les B** tu 1 a. i » the mo* t important, with A

• mount of B. n 3 n 4 , a dwarf birch native to ff>oun t * inou* area* of

Britain, Sc and injv i a , Siberia and the Arctic circle today, here

t J* en to represent open , cold cond 1 1 1 on* . P_jpu> po 1 1 »n h»r • m*y

b* d»rtv*d by wind transport f ro«n tl~« Scottish mainland.

begin* to appear after B. nan* decline*, *ugge»ting a more

temperate c l i m a t e al thoug h it* peak at 3. 1 5m , m*y b* due to

watting of pollen on to the bog by increased surface drainage. Oak

remain* r e l a t i v e l y unimportant after this peak. A \ nu* appnar*

consistently .r small quantities throughout the zone, and Acej^ .

Ab ie» and P ic ea Dccur in'-crmittently. Abi v * and P i era may a-"ise

her* from long distance transport. A* they are not native to

Britain it is l i k e l y that they are derived from earlier

•ed i*en ts .

Shrub* are dominated by Cor y lu» and JuniD«rul in alternating

peak*. Jijn ̂  Qf>rus indicate* ba»e-rich »oi 1 condition* and tend* to

be usuroed am shading fro* taller tree* increased, and by *ore

acid *oil condition*. §j| 1 1^ pollen occur* near th* base of th«<

core. This group include* many tana with wide ecologic and

geographic ranges. Uie* peak* in thi* tonej Lonicera and

tNtlr only appearance* and P r ij n u • occur*| th««e pollen tana

way all derive fro* northern temperate or co*»opol i tan *pec i*«
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auggested far this time on Sky* and Lewis, be due to climate ( eg .

Bi r ks 1973), It i * not possible to distinguish be tween t he

e f f ec ts of these two factors in po 1 1 en data of this typo. "I he

vege ta t ion wat mainly gras*land, with scattered birch in 1 ess

ex posed areas . Hea ther and > i oer dom mate an iffip^r tan t scrub

co«pon»nt possibly i n d i v - - . < intir-antal climat*. Strongly

competitive r ud«ral gr** . ' . . . . *»t mom* di»turbanc«

a 1 t hough no charcoal w*« ri-c^. ^GI .. t1-* pollen preparation*.

Th« boundary of thiv zon* i» marked by a change :n colour, but

not tw-turr, of the d«po»it to a lighter brown at 2 , 75m . There IB

an mcreame in Bt tu I J . uu t more impcr tan t 1 y , in Ainu* which

reacha* itm highest frequence* here - ( 3OX ) .

A f a l l in Gramineae i« matched by a simultaneous rise in

Ericaceae. There is a complete de<:lire in all shrub spec i es , with

only 1 0 f.t-1 W, * *nd •Ĵ fUPfJ r u * appearing at on« or two levels. The

proportion of AP i NAP ( non-ar borevi 1 pollen) rises i n i t i a l l y , but

f a l l s to a f a i r l y steady 1 ower 1 *>ve 1 of around 25X , There is a

decline in herbaceous tax* in mid-zone, c< responding with *

large p«ak of fcr icaceoum tana. Foil owing this, Ctnt«ur«* appears

in significant quantites. Co»*on in both I a t«-g 1 ac la 1 «nd

anthropogeneous f lor as (Godwin 1975) , Lrn taurea is rare in

Scotland today and often associated with cultivation of rye. It

way have b*»n a native lat»-glacial relic. PlantaQQt Pottn ti 1 1*
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and Mffibf 1 1 1 f trjj also occur, which support the poftsibility of

human disturbance. Pot«n 1 1 I j_j i« • pollen-type including * rang*

of plants of wide tolerance of pH often associated with

AP frequenc i es .

Ptendophyta and aquatic ta * a dec 1 me t hroughou t t hi t zone , which

i* characteri sed by 1 ow TAP frequencies. The da-elms of Sch jgnuf"

it a»*ociat«d with drier cond itionm of a po*t-glacial warm

period, and *ub*»qu»nt nut-mhading by •xpansion of ald»r.

Zone 2a vegetation 1% dowi nated by an Eric acrou* scrub and alder

ift in important element, probably in damp»r , more ftheltwred area*

or a* a »ucce«»ional specie* of drying bogland. The indication*

of human presence %how that human activity continued on Rhu*

through t h* t i«e not represented in the Kinloch Excavat ions ,

Indeed i t is u n l i k e l y that Rhum would not have been ot cupi »d

during this per 4od when climate was at its mos t f avour ab 1 e .

Zont Zb ?fjQ-1.7»p LV*mint4^-Pt>r idoohy tr P^Z

The general trend of low TAP is continued but tha» relative

proportions of Ar* i NA/3 fluctate more, reaching iero *t i .8%«,

Within this sub-zone is a total decline of trees and shrubs.

frt tu \ * alone recovers in aid-zone, although P;out And * LnV^

reappear in m*a ller quantitites. Uis," survives and p«ahs ne*r th*

top of th* zone, and at two con sec u t i ve leve Is, PruPum makes its

most significant appearance before vanishing totally.
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Th*re is * r i se in Graauneae c orre*por.d ing to the dec 1 me in

arboreal tax* and Er icaceae. Cer> taur_e_a_ peaks, but Po tjm t ill* IB

th* only other herb of any % ign i f ic ance . Othwr* do occur, but

only sporad ica l ly . Singuitor faa. and Uwbe 1 1 i f er*e are the wo»t

1 mpor tan t | t h» Yoriw«r occur* on 1 !*•« ton* on C*nn j today , bu t h*B

• wid» pH tol«ranc« BO cou Id »ur v i v« in th« mor* ac id «n v i ron*«n t

of Rhu*. Spor«m ar» more fr«qu*nt at t hi B l«v«l t w i th riBing

Sphagnum, P tf r j<J jy* and Ppl yPlTJ_4^ .j. Aquatic* ar» at th«ir high»Bt

l»v«l» h»r« al*o, pOB»ibly indicating a n»tt»r bofl «urfac«.

Thi» to ta l d«clin» of AP i» of con»ia»rabl« importanc* in th»

c o n t e x t of tha> d«mor,B tra t»d a c t i v i t y of th» p«opl« of Hhu«. It

*ugg«*t« widespread for»*t c learance and it* replacement by

grass land , probab ly assoc ia ted w i th the in troduc txon of graiing

animal* and potsibly corre la ted w i t h the second phase of

occupation at the Farm Fie lds excava t ion s i tes.

B » t u i a - A l n u B - C Q r v I u B . PAZ 20OQ-10QQ BP .

Tn* boundary is marked by a rise in AP , sustained at higher, but

fluctuating levels. The rise consists wamly of increases in

Betula and Alnuf . although Qutrcus e-nd Pinua are again of so**

importance. Ac^r t Frj* JPU* *hd PQPU 1 u» are recorded only

sporadic J 1 ly .

Shrubs show a general increamei Corylut and Ul tM being the wost
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dominant, but IJ ftfl * 1 *o occur*. A fill in Gramineae is matched by

• rise in Er icaceae but not to pr ev ious high frequencies.

Cen teyrya. and Artjm 4^141 (probably « di f ferent species, associated

wi th disturbance here, f rom th* la te-g lac ia l species of Zone 1)

are p res en t bu t P j a.n ^JQP is «i*ming for muc h o ' t h* 1 ow»r part of

thim zon». Oth*r h»rb »p»ci»* id»nti f i»d include

hn . F i j jp«ndu 1* . KHAU ti* . ^* 1 • 4^T1€ . Pol YQQnym *nd

Ulb> III f Ttfuc r IUITI occur* on Rf-,um today but i* known to

highly »u»c»ptibl« to »rv«*p grazing on Canna , and i* co*Tion»r in

w«l calcarwoum •nv

Pollen of L, jLn_yj> g^ l_t«_£ I »t i^uff . the cultivated f l a x , Ha* found in

thi* zone. Fl a x pollen i» believed to be di»*emina ted only very

i oc a 1 1 y to the parent plant *ugg*»ting that the cultivat ion wa t

nearby. The distance of the sampling »ite fro* l i k e l y «uitable

area*, however, suggest* that the singlr flax pollen grain Mas

po**lbly derived fro* long distance transport. Pollen of f l a x was

also found in the or «ite samples by Mo f f a t (*f),

Thai zone suggests an incomplete recovery of forest nith wetter

bog surfaces and possibly wetter climatic conditions indicated by

riue* in alder and Sphagnum, and a f*l 1 in Ericaceae.

Zone 4a I ,<X>-0. CQ*QQ»J

The beginning of this lone i* identified by a fal l in AP and a

recovery of Er icaceae^ together wi th appearance of Compositae.
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1 • continue* to dominate the tree taxat there it * f a l l in

i and in Queroj after an initial pea* , remains a

secondary dominant, but does not appear initially. A scatter of

p-o 1 1 er< f row other tree taxa occurs which may be derived •from more

distant sources.

Jun iperu* reappears, and remain* at low level* t hroughou t the

re» t of the core . Gprj' }_u,t. dec line* in itnpor tance ; Uj_f ̂ appear* in

»ample*. Gramlneae f a l l to lower level* but per*i*t to th*

top of the zone. Ericaceae *ho« a large i n i t i a l ri*e, and

Cen tiurca . Euphgrbi acra* . F i j jpenQula . Maj vjceje. Umbel 1 i f era»

and Pqtyn 1 1 1 1 * make up the herb *pectrufft. Spore* remain

relatively important - P^Jrl jjuff . rQ\ vPQdium and, i n i t i a l l y ,

. *nd the ubiquitou* 3Dh«Qnum . Aquatic* are dominated

by Myr j.gphy 1 t urn .

Continued disturbance and relatively intensive land use is

imp 1 ied in thi * zone i probably by *h*ep grazing Mhich is thought

to have been an important part of the economy at this time (Love

1983). Historical evidence suggests th* continuous occupation of

throughout this period.

The importance of Ericaceae reflects the natural* and possibly

•an -induced podsol nation process to Mhich all British soils have

been subjected, due to deteriorating climate after the post-

glacial th*r»al optimum. It also reflects the recent history of

intensive landuse on Rhu* - primarily grazing by »ha>ep. rtoorland
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remova1 of *heep have been rep 1aced bv restocking with deer and

it may a 1 so r>e suppressed by competition. Nympna»4 i m the on 1 y

aquatic present. It occur* in acidic waters pommibly colonizing

bog pool* -formed in old peat cuttings. ftp i NAP rises again to

•bout 25X.

SLJMrtARY

Woodland was never f u l l y developed throughout the Flandrian

across the bottom of the Kinloch Glen on Rhum. Po*»ibly many of

the open area* were not available for tree colonisation due to

the early development of bog. Woodland reached it* maximum ewtent

at 2.60m depth in the peat core where AP attain* 63X. of total

pollen. Ericaceae and Qramineae Here the dominan t taxa

throughout. Birch and alder were the mo* t frequent tree* but

pollen datt *ugge*t that pine and oak may have occurred locally.

Hazel, Juniper and whin occurred in favourable location* within a

matriM of gram* heath.

Co«po»itae, plantain and PQjynt iJJ * a**ume greater importance

near the surface presumably a* agricultural activity wa«

intensified. The domination of gra»*land over woodland may have

be»n due to a combination of a harsh environment. podsolization

of soil* i unfavourable topography and extensive influence of

man, both temporally and spatially. Tree* w i l l grow on Rhum

today, however, so climate cannot be the cole determining factor.
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FURTHER STUDY

Two 'fur t her pilot « tud le* wer» car r ied out as part of the

investigation of the Kmloch G 1 en pea t core | an at tempt to *ipp 1 y

the Kontron Digital Image Processing System to aid in th»

id«n 1 1 f ic * t ion of fo»»il poll»n, *nd th» appl icat ion cf DNA

charact«r imat ion t»chniqu«% to th* mtr* t igr*phic study of thr

p»a t .

USE OF KQNTRON D I G I T A L I HAGE PROCESSING S Y S T E M ( K . I . P . S . )

POLLETJ ANALYSIS

Th» a i m» of t hm pilot mtudy w»r»

- to analy** pr«par»d «l id*m uming KIPS a* an a l te rnat ive to

th« opt ical i*icro»cop«.

- to obtain enlarged i«ag»« and photograph*.

- to a t tempt to automat* t h» poll«n m»arching proc»mm.

Th» Kontror. I*ag« Proc»»*ing Sy»t»* warn d«vim»d for us* in

cyto logy, part icular ly in th* identification of ano*ali«m in c«ll

division. Th* »quipm«nt con«i»t* of an automated mcanning »tag»

und»r a nor**l binocular micro»cop»| th« stag* ha» an 8-«lida>

capac i ty. Th« »oni tor can b* progranuiMivd to m»t up a m«and«r , a

**ri«» of •quar»« covering the ar»a tu ba> mtudivd) th* vquarvm

ar» contiguo<j«, but not overlapping, thus ensuring no duplication

or cMismion of any f ie ld of vie**. Co-ordinates of f ield* of view
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can be stored, and later recalled for image processing. At »f

field of vision, two autofocus routines, operating on x, y, and z

axes, focus on the most prominent obj ec t. This i * also manually

adjustable.

The IPM (Image Processing Module) it programmed to ennance

contrast between feature ana background] thi* appearm to l i f t '

the feature out of the tcriren. The feature can be enlarged (x4)

up to three time*, and photographed at any »tage. After each

enlargement there i» a m t x l l i n g proce»4 of image integration,

which re^ovem noime and *ovemen t introduced by camerai and a

fi l t e r proce»» to eliminate the effect caused by enl arge<r,en t of

the individual m^uarem of which the video mcreen con*i*tm. A

calibrated scale of any size can be added (to the original video

f i e l d * and ne* features photographed.

Severa 1 focal planes of an object of so*e depth can be contained

to for* one linear picture con taming all el emen t s of the ob J ec t

in focus. An infinite nu«ba>r of pl*,ies can be u»«d, thus reducing

a 3D object to 2D without losing any detail of resolution.

Application to Th« Peat Corf

An attempt Has *ad« to automate pollen searching by asking the

computer to eliminate from any given field of vision those

par tic tes above or b*low a given site, an1 below a given

• ph*r ici ty. The mixes se lee ted were IG-lOChj*, and the circularity

2 : 83



index scale was fro* O.5 to lu ( lu • total perfect circlw). The

sues chosen were assumed to cover the rang* of British pollen

species. However, there was considerable d i f f i c u l t y in developing

the programme because the computer wa» unable tc distinguish

between pollen gramm and other matter when these wer* in contact

with each other in any given focal plane. The size range cho%en

was also too large, because thim included most of t h» other

organic matter on the slide.

A final attempt was made to distinguish grains by an area-

peri«»ter ratio - it was assumed that relatively solid'

s t rue tured grains won Id have a low ratio compared with degenerate

fibrous material. Thi* failed for the same ^easons a* above. The

main problem with au torn* t ing analysis was the fact that thr size

and shape range of po 1 1 en was too great , and problems ensued

relating to damaged grainm, or naturally split ones, «f . g .

Ceiar

This ia a new software package which is becoming available for

KIPS. It was developed for cytology screening of cancer cells,

but is adaptable for any c e l l - l i k e shape (i.e. almost any shape).

This enables the computer to learn' about Iti characteristics,

including shape, site and surface pattern of the target objectj
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locate those on slides, and store their co-ordinates for recall.

It would thus be possible for KIPS to identify and count a

1 arge number of individual specie» of po1 1 en gramm, providing

that suitable parameters to distinguish between closely related

specie*, could be communicated to it.

ATTEMPT TO EXTRACT DM\ FROM P£AT FIBRE

T he compos i t ion o f DNA from c e l l nuc 1 • i i * g*nu» and *p«cj«»

mpccific* Th» aim* o/ thi« »tudy w»r* to **tract and •*amm» DNA

from mampl*» of p*at, to characterize the peat deposit and help

confirm th* compel ition of past peat forming vegetation.

A l l living cell* able to divide contain a nucleu* which im

c ompr i*ed mainly of deoKyridomenucleic acid ( DNA ) , which encode*

the genetic information of the c e l l and the whole plant. Every

plant specie* haft a characteristic composition of DNA, by which

that genus, and species, m*y b« recognised.

Th* technique of extracting and modifying plant DNA im now being

Miaely used in many 1 a bora tor les for genet ic eng ineer mg to

obtain high-yielding, d i sea»e-rer i s tan t plants. Similar

techniques could be used to identify vegetation debris and

observe any di f f er«nces fro* present day strains, provided that

tha> D*4A has been preserved intact.
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Tha> essemtial feature* of the simplest form of the procedure are»

i) ex t rac t the DNJ^ separated f rom non relevant wia ter la 1 .

il) place it in an agarose or similar gel and e 1 ec t rophore 1 1 c a 1 1 y

separate it» compon «ntm according to ch«rg« and density.

i l l ) mtrain to d»t«ct th» various band* of »»paratod DNA.

Th« t»*t «ub»tanc», ».g. wntract from the p»at cor», could b«

»»parat»d alongmid* DNA axtractc'd from frr%h h»»th»r, birch,

alda-r, »tc. A com par imon of the band* indicates any homo 1 ogy

b» t »*»»n knowfi control »ampl»* and th« t»»t material from core

fibre.

There are more select. ve procedure* in which a DNA probe or

extract of the n t ro 1 material, labelled with a radio-isotope,

is applied to the test sample. If there is homology between the

DNA component*, the probe w i l l bind to the bands of the te»t

sample. The amount of binding indicates the degree of DfJA

• i*i 1 a r 1 1 y .

Pilot test fqr pfstA extraction

Am a first step to test the feasibility of the idea, an attempt

was made to extract DNA from a sample of that peat core.

Unfortunately, th*re are two immediate limitations to DNA

analysis of peat i

1) in th* examination of Lindow Man recovered from a p«at bog,
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t h* acidity and tannins had comp 1ete1y denatured proteins,

including DNA (Stead ft *J_. 1986), and provided the condition*

for preservation.

2) The presence of bacteria and other soil microflora, which

con tain DNA , wou Id ser lou* ly contaminate any plant DNA .

To examine for contamination b/ bacteria, 16 samples of the peat

at different depth* were taken using a sterile spatula, dispersed

in sterile distilled water, and plated out on nutrient agar in

duplicate. Tube* with d i s t i l l e d water shaken with the spatula

were negative controls. One set of plates was incubated at 37* C |

the other at rooo temperature, about 21 C. Plate* incubated at

37*C showee occasional colonies after J days. Those kept at room

temperature showed fairl/ heavy growth of bacteria and fungi,

indicating significant contamination by modern organisms at all

depths.

Th%u* th« samples were unsuitable for extraction of plant DNA.

Trvere were two possible approaches i

1. Prepare probes of the micro-organism DNA to determine

• imularity with any DftA extracted. This is a couple* lorig-ter»

procedure, and probably valueless.

2. Wash th« fibres with large amounts of mterile water and filter

off all bacteria and small debris.

2 : 67



eg : z

JO AUSH3AIVO ' IdBQ ' HS I tWd

• } T »Od»P »L| } |0 A-} T p T

np A ( »^ T t un

punoq

6u«

uo ou

T [ \

uo Aq

| o



ENVIRONMENTAL AHALYGES OF HJWLEB FR»1 TRENCH Art AND A BLANKET

PEAT REMNAWT, FARM FIELDS EXCAVATIONS KINLOCH, ISLE OF RHUP1.

Kevin J Edward* and ken R Hironm

Dur ing the c our*e of exc ava t ion* in t renc h AM , a pea t- - 1 i k e

organic deposit was discovered mealed beneath slopewash. At the

requemt of the e x c a v a t o r * the depos i t was samp 1 ed for it* po 1 1 en

content . The amount of ident i f iab le pollen Mas meagi e and in an

at tempt to e x t r a c t a* much envi r on men tal informat i on a* po**ible

the opportuni ty wac taken to at*e«* the mater ia l for it*

charcoa l and i nmec t con ten t . The depo* it contained f ragmen t» of

l i thic mater ia l and a *ma 1 1 piece of po t te ry . The preliminary

examinat ion of a s m a l l re«w~ian t of ne^'by b lanke t peat wao a lso

under taken .

Trench AM is located 6 m east of the western w a l l of the

principal e x c a v a t i o n f ie ld at grid reference NM 4O4 999, Th«

ground sur face here i s on jn incline w i t h the watercourse running

f^*W to SE through th« trench ( t o th* north of the sample spot) and

the soutl>«rn limit of the slopewash deposit lying south of th*

t renc h . T he organic mater ia l >-ato f cMjnd in the sou them p>or t ion of

the trench and the strat igraphy at the sampling point is

described in table 43.

A woool ith of material was co l l ec ted and ra>turna>d to tha>
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laboratory for analysis. An adjacent sample of the peaty material

(8 cm in thickness) submi t ted for r ad ice arbon determination to

the Un i vers i ty of Ol asgow 1 a bora tory gave a result of 426O^ 7O

(GU-2106) .

The pjaty material was sub-sampled for pa I/no 1 og i c a 1 analysis and

received standard pr»trea tmen ts based on NaGH, ac*toly*i« and HF

( Fa»gr i and I v«r««n 1975). A! I ».?mp 1 •* w«r« vo 1 um» t r i c a 1 1 y

pr»par»d by d i *p 1 ac«m»n t and tab 1 »t» of Lycopod ium f nng t i.r̂ uff' w»r«

add*d to allow •mtimat«« of palyno«orph concentration (Stockinarr

1^71). Po 1 1 «n and micromcopic charcoal pr«oarat ion» w»r » moun t»d

in silicon* oil of li'3OOcSt vimconty. Fiv* duplicat* mlid*m p«r

mamp 1 • 1 *v* 1 v*«r» *><am in»d but th* scarcity of po ll»n, its poor

condition and th* obfuscating charcoal pr»v*nt«d routing poll*n

coun ts and it Mas only f*asibl» to r»cord numbers of po I 1 *n

grains and spor*s. Charcoal «icrofr agm*n tm g r*a t»r than 151 u*i

in ar»a w«r* counted jnd *sti*at»s of concentration w*r« mad*.

Th* pollen and charcoal data are pr»»«nt*d in table *4.

Further sub-samples of material were subjected to paraffin

flotation ( Coope 1985), in order to concentrate insect remains.

No regains were found but small fragments of Sphagnum were

preser, t .

The renaming peaty material was passed through a l»m seive. A

large number of charcoal f ragmen ts w«re found of which charred

hazel-nut shells iCorvlua avei lan^ i w*r» readl ly identifiable. In

addition there were 29 fragments of lithic material and a single
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• herd of coarte pottery.

The organic material would appear to be similar to a highly

humi f led peat with very l i t t l e indication of the peat forming

vegetation (which included Sph^gn,'^) remaining. There was a high

con ten t of bo th mac roscoplc ( ma in 1 y hare 1 ) and microscopic

charcoa 1 .

Th» r*dioc *r bon d«t» obt*in»d f rom

^260*70 bp (GU-2106), which, »ugg»»tm * neolithic r*tn*r th*n

»*to lithic *g» ^or t h» d»po«it. lhi» d«t» might *l»o b»

con»i»t»nt with th» co«r*»w«r» find (unknown *t th» tim* of

»ub*i»mion for dating) which app»ar« to b» *imil«r to mh«rd*

f oijt 'd 11 th» neolithic con t«*<t* of th« mairi BHcavation ar*«.

Alto, th« datvd **t*rx«l und*rli»« th* muppotvd »lop«w*»h d«po»it

•nd i* not di»»i*il*r to th« dat» of 3945^ 6O bp (OU-2O41) for a

wood «a»pl« at th» ba*» of th« •lop»«amh material in tr»nch AG .

Th< d*t* mutt, though, b* vi»w*d with caution. If th* p«aty

material f rom t r»nc h AM do*« con tain intrumiv* organic material

( »g . older eroded peat or charcoal transported fro*

u p* 1 ope /up«t ream) then the date (at could almo be the case for

th* trench AG tample) w i l l precede the date of tlopewath by an

unknown period. Likewime, the pottible mixture of org ale

material » meant that any C-14 determinatlont could poet-date

local metol ithic activity.

The low quantitien of pollen (table 44) cannot r e l i a b l y be
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Q«ptK (»)

Syrf «c«

0.00-0.30

Q.3G-0.50

0.50-O.y

0.57-0.70+

D e s c r i p t i o n o f D*p«j i ts

f t o r t

0.05 •

Rttl id, r*undt4 taflJi
• f f cniy aintrtl f • il

Black p i t t -
*T cn«rc*il

J t p » * i t > i t h

t«

n w i r xl r i

Tabl» 43 Tr«nch A M : strat igraphy at th* sampling point
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(f*.

O.CD-0.0! 0.01-0.02 0.02-0.03 O.CD-Q.C4 O.CH-0.05 0.05-0.06 0.06-0.07

Ul«> l.l.J

W

2
3 3
I 2

1 1
I
1
1

3 I
3 4

2

3 i

1
1
7

2
1
I

21 4

1 C

3
1 1

2
7

2 2!

3 12

32.1 12.2 51.2 23.1 12.1 11.5

Tabl* 44 Trench AM ; Pollen and charcoal counts
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assessed for environ«N»n ta 1 purpo*e* and thim would especially be

th* case if th* deposit wa» subject to the processes of

contamination con j ec turpd above, *ince the mirrof o**i 1 content

would be similarly affected. the sample* are dominated by Aj nut

and Cyperaceae pollen, both of which are indicative of wet

condition*. Th» r»»i»tant »por»m of F j. I ica^*^ ar» frequently

differentially premerved in pollen preparation* but they do

indicate the local pretence of fern mpeciem. A l l of the pollen

and tpore type* are present in detailed analyieft from both the

Farm Field* »oil vample* ( Mo f f a t mf ) and thu rai*ed beach depo*it

to the we*t of the excavation tHiron* and tdward* mfa). The

ubiquity of the taxa from trench AM in many different age level*

in the raised beach profil*, preclude* a realistic a*»e»*ment of

either deposit age or the exittence of contamination but the

presence of A 1 n^f »ugge*t% a poot 65O08P date for the final

accumulation at the site.

Upslope of trench AM, there i» an area of denuded blanket peat

whicn ha* beer eroded by drainage waters and agricultural

activity ( *ee 111104). A small re»nant of peat 98 m north-east of

trench AM was cored and the maximum peat depth recoverable in the

chamber of the Russian corer (Jowsey 1V66) was found to be 1.13

m. The deposi t consisted of a humified fibrous peat, A ba*al

sample and two from higher in th« profile were taken and

processed for pollen analyci*. The re*ultt are *howr> in table 45.

The basal sample han much higher Alnui* Coryloid and Filicale*
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va ' ue* than those higher in the prof i le wheram t h* reverme im the

came for Gra«ineae and CaJ jyna . l~he d»c 1 in* ir: woodland taxa at

the r*i*»d b«*ch «it» i» d«t«d at around 3930 BP. It im not

e»rt*in that thi» d*t» would *pply to the d«clm» in Ajnuf *nd

Coryloid in th* blanket peat but at i* pom»ibl« that the event IB

analogous. The bamal »a«ple «< l *o contamm wore Qut^Cu> pollen

than im found in the mimed beach profile. Theme finding* muggemt

that prior to the perlod of wood land reduction indicated in the

blanket peat samples, the moil condition* upslope of the Farm

Field* were drier and Jbl e to support scw»e oak with alder-hazel

wood land, a 1 though thi t, was probably open with an undermtorey of

herb* and fern*. After the woodland decline an acid-heath

replaced the wood land here ra ther than the acid-grass 1 and around

the dawper raised beach mite.

KJ EDWARDS It KH H1RON5, SCHOOL Of GLOGRAPHY, UNIVERSITY OF
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Tox»n (X l«tal L a n d p a l L t n )

'-

(it.)
( t«k)

C|rciltf]

Cff *r«c*«« Cftd| t l ]

Ckt« tK«r )
Cht* tK)

PLwtt f t lwct«t t t t tr iknrt

R t U , « t c . ;

FiUct

flP

Shr.k

Htrki

P«LUn , »f

D*pth C u t r t s f ro* top of d t p o s i t )

0.64-0.65 0.87-0.68 ! . 1 2 - 1 . 1 3

2.10
0.50
0.50
0.50
0.90
0.50

Z9.40
20.90
25.10
5.50
0.50
1.70
1.40

11.00

0.50

4.X
0.50

32.90
62.40

3.50
0.50

2.90
3.20
4.X

57.90
6.90
2.60
O.GO
0.50
7.50
5.20

Z2.90
0.50
0.60

10.10
4.90
4.90

80.10

16.70
0.50

7.70
19.90
13.00
20.90
9.20
0.90

3.90
1.50

22.90
3.70

43.20
19.30
1.20

34.30

235 347 336

Tablt 45 RH 3 : Polltn count
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POLLEN AND CHAHCG^ WWL9EB FROM THE KflRM FIELDS SITE, KINLOCH,

ISLE OF RHJH

Ken R Hiron* and Kevin J Edward*

Th» organic depo*itt near the Farm Field* encava t ion 1 1 te ( Hof f a t

mf , Edward* i Hi ran* mf ) f provide only *nap*hot*' of their

re* pec 1 1 v* env i ronmwn t* 1 con t»nt». A pro^iming 1 oc* 1 i ty for

providing « long-term record of «n v i ronmwn t* 1 wvwnt* at th» Farm

Fi»ld» M«« that of th« rai**d bvach ar«a to th» w»*t. At a

dimtanL* of mom* 200 « f rom th« vxcavationm, a p»at d»po*i t bvgan

forming at arounc1 7800 radiocarbon ye*rm BP and it* in v«» t iga 1 1 on

form* th» ba*l* of thi* r»port.

METHODS

Th» anp

Th« mawpling »it» i* a vollgvnou* *ir« found on vmtuarin* clay*

firmt inv»*tigat»d by Dr Donald Sutherland. Th« aim warn to find

th» tran*ition from marine-clay to t»rr«»trial p«at and mo

provide a data for the retreat of the *ea after th* main

pomtglacia) tranmgremmioo. Sutherland • *it» (designated mite

Hhl , 111 : '4 ) Ma* murveyed by u* am part of an upmiop* tran*ect

(111 10*: ) carried out in order to define th« *h«pe of the

hi I 1•lop* and the bamin of accumulation. A *a*p1• »onalith Ma*

collected fro« th< d»ep«»t point on th* tranmeet at an a 1titube
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ILL 105 : (a) Plan showing i ran»«ct i in t« o* tl>4 cort tittt RH 1 and
R H 2 . ( b ) T r a n * t c t t i n t* showing p«at depth*. N B . 2 - 5 *
v e r t i c a l exaggerat ion.
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of 9.9 m local OD. The base of this profile is located close to

th* «aKi*Hj* height of the postglacial transgression. The

stratigraphy is shown in table 46.

Th* irniHrd i ate en v i ronmen t of the *i t • is rough gra z ing dominated

by Jgnpym but fur mer c u l t i v a t i o n ridge* attest to a more varied

hi*tory of agriculture. Above the field the land rises sharply

and the sandstone * 1opev are dominated by Qjt̂  \ ypa. vu i_QAr A* and

hy1 in 14 c aeru1ea. There it a coniferous theLter-belt to the east

of the site and hedgerow* containing Cr«t*4QUl mpnuQyn^ and S^ t i *

vpp.

Loss -on- ign 1 1 i on determinations were made on cont iguou* i cm

thick samples which were dried at 110 C for 12 hours and ignited

at 530 C for 8 hours. The results are calculated as percentage

dry weigh1- and they are plotted in 111 I '6.

Samples for pollen and microscopic charcoal analyse* were

processed by standard NaOH, acetolysis and HF techniques prior to

•ounting in silicone oil (Faegri i Iversen 1975). A l l sample*

were volu*etrically prepared by displ ace*en t and tablets of

anootinu* added in order that palynoworph

concentrations could be estimated (Stockmarr 1^62) . The pol len

sum aim*d at was 5OO de terminable land pol len grains which was

not attained for all levels ( e.g. b*tw««n i. 03-1. 17 * and in th«
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O.OCKJ.O; .

0.07-0.£7 .

O.t7-0.73 .

0.73-O.M .

0.89-1.51 .
1.51-1.53 .

1.35-1.70 •

( MM c««rn
pttt w

f r i t .

Qvk

L*n ky«ifi
lilt pvtu

LifKt hrt««
0.77 -O.K..
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«itk

fikrn

O.GO-O.G2*.

• t*Mfl.

Tabl« A 6 Cort RH 1 ; strat igraphy
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basa 1 clay* which were barren of po 1 1 en ) . The po 1 1 wn data are

presented as a percentage of the total land pollen sum with

po I 1 en and spores ou t s ide the sum calculated a* sum + tawon . The

pollen diagram ( 1 1 1 1'-^ ) im divided into local pollen assemblage

zones (RhI-RhIII) torn* of which are further subdivided into

»ubion«B. Full concentration data are not gi ven here but a curve

for total po lien cone en tration* it premented in 1 1 1 I ' 1 ' . The

coun t» for microscopic charcoal are bamird on f ragmen tm greater

than 151 urn in mtze. Curve* for charcoal concentration and the

total pollen to charcoal ratio (Swam 197^) *r» al»o pre»en ted in

i l l I"b .

Five aamplem were u»ed for the C-14 dating of *ite Rhl . Four

magpie* were taken from the pollen monolith and a f i f t h c a me f rom

the mame «a*p!e hole at the bame of the peat (Sutherland mf } .

Dating wat carried out on 2 cm or, in the ca»r of the upper**}* t

mample where the peat had left* organic content, 3 cm tlice* of

peat by The University of Glasgow Radiocarbon Dating Laboratory.

A c hrono 1 ogy of *ed imen tat ion may be proposed by plotting the

a v a i l a b l e C-14 date* (table 47) against depth and interpolating

between mean quoted sample ages. lllu»tration »howm ftuc h a

ti*e-depth curve which ha* been completed by a**ummg a date of 0

year* bp for t h* surface and as%u»ing the dat« taken fro* the

basal 2 c* of peat by Sutherland corresponds to the basal 2 cm of

peat in the sample mono 1 1 1 h .

Th« ti*»-depth curve ha* b«en u»»d to convert pollen
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coocentrationm into to ta l po1 1 en AC cumu t a tion rate* or po1 1en

inf lu* in i l lustrat ion Iu7.

RESULTS

T he stratigraphy recorded at • a m p 1 e s i t « R h 1 i » given in table 46

Ppt I en zpny Rhl ( ; • 37-1 .41 m, 6400-6500 BP }

Thi* zon» pr«c»*d» th« ri»« in * 1 d*r poll»n. It i* Ch*r*ct»rii»0

by • p«*k of Cyp»r*c»«» (»*dg») rising f ro/n i?'/. to t h» hi gh»» t

m»dg* polt«n fr«qu»nci«» in th» profil* ( 7 1 X ) b«for« declining by

th» »nd of t h* ton* . Two

Rhl* U. 57-1.33 ff. a40O-75QO BP )

Thi* mubzon* i» ch*ract«ri*»d by incr«*»ing Coryloid { c t . ha !• I )

and Cyp«rac*a» p«rc*ntag»* , falling GraMin«a« (gra*m) and

Co*po*ita» values and Ranuncu 1 ac»a», Th« 1 tC trw"». U.ycgppd turn

mff i aao and Emcxtrum ar» pr«m«nt. Other h*rb pollen type* include

a !• landica . CarvQDhvl lacgae. Sani f raoeaceae .

t ferae, Pla.nt«QP CQrortQput and P. mart t j«a. and &el la

mel 1 jQinQiflea vpores So*« of the«« ta»a indicate the presence ot

plant ccw»*unitie» winch nay re f lec t the proximity of the sea

(e .g . , Caryophy 1 1 aceae , P 1 ao^QQ *a r j_^ j, m^ , Co*po»i tae ) . Oth*rt

are character ist ic of late- or early postglacial op*n

•nviron»»nts (e .g . , Arteaisi* . Kcxniai* islandica. Thai it trum.

Emp«trmn. LvcQpQfliua lelaao ) . This subione suggests th«
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establ ish**n t of open haiel scrub with an understorey of

horsetails, ferns and sedges and with t* 1 1 - h*r b COAMHJH i t les

including F; j jjrndu I * , RuaaeM acetQ%a and U*b* 1 1 i ferae . Br tu 1 a

(birch) and Ptnui ( pine ) may have b»en presen t on t h* island at

the ti** but were probably not local to the Karm Fields. The

closing of th* har«l canopy app»ar» tc hav» mupr«»t«d th«

flow«rj.ng of CcHHpomitaw, Th^ jj c t rum t LyCQQPd ium it 1 ago and

trum . Charcoal im low in concentration and p»rc»ntag» t«rm».

Subzon* Rhlb f i . 53-1. 4 j m, 750Q-6SOO HP)

Corylo id and Cyp»r*c«*» po 1 1 »n ar» dominant ^nd F 1 1 ipcndyjla .

F \ Ij. c 1 1 f y and £Qun»t^m mcr»a*«. D»mijnda »por«» ar» pr«»«nt fro*

lbrac*t»n)n«ar th» star t of thi* »ubzon« and P t C f A d

important in the latt»r part . Op«n haz«l scrub w i t h an

und»rmtor«y of ••dg**, F ; 1 ip^rQu 1 < » K» t <*pyri^^ , R<j<mx , ferns and

tt tu* spp. dominated this long period. Th* increased

frequencies of Potent i l ia and 3uCCi»a. . the appearance of C*l tuna

(heather) pollen suggest the es tabl i *h*en t of dwarf -shrub heaths

on th« drier sandstone soi ls near th* tite.

Microscopic charcoal fragments are present throughout the

analysed prof i le but are low in concentration in rone RhI . Local

anthropogenic a c t i v i t y may b* indicated by th* p*ak of SuftEi

JCe.tQ»a-typ* pollen in K l b and th* increased frequencies of

several pollen types which *ay, arguably, support a suggestion of

local burning) Ptffridiu* aoui I inun. Pot»ntl 1 la and Heiaaovrua. In

combination these lines of evidence suggest that the vegetation
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of the mire surface was disturbed by fire at times in this lone

and that this disturbance could have contributed to the

establ ish*>en t of AjnLit (alder ) in the next zone ( Me Yean 1956* ) .

It is not possible to attribute this disturbance to either

• n throp»o<3»n ic or natural fir»* on th» d«t* pr»*«nt»d h»r« .

R h l l m.

This zon« «t*rt* *t th« r i *• in /j] ngt po ll«n *nd «nd* jumt *ft»r

A 1 nu» *nd Coryloid po 1 1 »n b«q in major d«clin»» and gra»» po I 1 »n

mcr*a»»*. T h» jon» i» divided into ^iv» mubzono* on th» ia»i* of

major fluctuation* in AJj^gf pol 1 »n fr«qu«nci»*.

(1.41-1.31 *. 6300-3930 BP J

An i n i t i a l 5H_Vi K (willow) pollen peak dec 1 mem (50-<1V.) as

frequencies increase and ferns expand. There i» less Potent i l l * .

rts! 1 eJP Q y T u_T and Cyperaceae po lien than in the prev lou* /one .

SDhaunuB and sedges were replaced by local stands of willow which

**ere in turn, replaced by AJ_n_y_j, The/re is a 1 oss-on- ; gn 1 1 ion peak

at 1.40 » which sug.ests a period of erosion resulting in the

flushing of mineral material onto the «ire. McVean (l'?36b, 327)

h*s sho**n that Ainu* QJutlnpia is a pioneer species capable of

colonising a wide range of *et habitats as they become aval lable

and wo-ild not normally be involved in a simple S*. 1 J^B~ft Inm

hydroseral sucession. A j n y t was clearly immigrating to an area

already suited to its colonisation.

Coryloid pol 1 en frequencies **ere not affected by th* 9aJ 1 ̂-
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Lib n». fUdi*cvk*n yn. BP

BU-2QK2
8U-21M

5300 t CO
W-2110
OU-2101

CkptK C.

1.55-1.V
I.33-1.41
US-1.21
O.W-0.91
0.53-0.62

Table 47 Cort RH I : radiocarbon dtttrmination*
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sue ems ion , a 1 though its concentra t ior. declined briefly at the

lower zone boundary, Ihim might indicate that C Q r v 1 u » a,v_tJ 1 *,OJ

MAC the specie* concerned here am the alternative Hyr ica B * Lf

wou Id probably have been in f 1 uenced by the local c hang»s on th*

bog surface had it been present. The scarcity of flvr ica on Rhum

at the present time is notable (eg. McVean i R a t c l i f f e

Rate l i t r e 1977 ) .

Subzone R h I I b (1.31-1.27 m, 595O-5700 BP )

Thim mubzone im charac ter imed by greatly reduced Ĵ nt^t *nd

Coryloid and increased Ptrr_jdiug and Grammeae values. The»e

changes indicate a reduced tree cover both on the damp alder-

fern woodland suggested for wet areas of the mire and on the

drier surround ing slopes which may have supported hazel. The

change to grasses and bracken and further reduced Sphagnum and

indicates a continued drying of the local mire

surfaces. Charcoal concentrat ions and percen tages are higher in

R h l l b and the start of R h l l c than in RhIIa.

The po 1 1 en changes, and inc r eased f requency of charcoal in this

•ubzone suggest the decline of woodland may be associated with an

increased incidence of fire.

Subtone MU (1,27-1. j7 «. VOQ-523Q BP }

and Cory jgid. pollen frequencies recover in thi» mubzone and

a gradual dec line of grasses and bracken takes place. Potanti 1 la

pollen values are low and MelampyruB is absent, Sohaonum regains
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low and PQJ rise*, These change* suggest that the m i r e

sur f ace »a* s t i l l f a i r l y dry but there i * also )o**-on-ignitian

evidence for the wasnmg of mineral on to the nur f ace of the

site. T hi * i * the per iod of max i/wu» Pxnuf p o l l » n fr»qu»nci«» »nd

cor r»«pondm to th« »Kp*nmion of Pj njjl on to driwr jar a t»d bog

«urf*c*« on Sky* (William* 1976). A jn^y^ and Qg r y 1 u * «xp«nd»d to

r»g«in th*ir forn«r habitat*, »ugg«*ting op»n woodland a* in

»ubzon» R h l l * . Gram* ard »»dg»» m a i n t a i n a major pr»»»nc» and a

rang* of h«rb* i* pr»*a»nt. F r a K j. n u «_ po 1 1 «n hat it* f ir*t

app»aranc» . Po 1 1 «n fr»qu^nci«» of F j 1 j t?>ndij i a and Qymunda ar» 1 ow

p«rhap* i n d i c a t i n g that th»y w«r» unabl* to ra>g*in th»ir former

i- in th» rt g»nera ting woodland.

R h l l d (1.17-1.03 *. S25Q-1950 BP j

In t hi * »uoion« AJ njjm pollen frequencies are reduced and thome of

•edge* mcreame. FI I iptndu I* pollen and tiQuimetuff . Osmanda and

Sphagnum »pore» increase. Potenti 1 la . Ranunculaceae and

Me. 1 e»pyrUjB a l l expand and Pttff ictiui h** • peak. There is *om«

evi dence tha t c harcoa 1 product ion increased, c e r t a i n l y in

relation to pollen. This coupled with the p o s s i b i l i t y that

Pt»r-iQiu<» t so** spec ie* of Potent; 1 1 4 and M e l a m p y r u m . »ay

increase in response to f i r e , could indicate the disturbance oY

vege ta t ion arising f rcww burn ing .

In the first part of the subione increased bohaonu*.

and Cyperaceae all suggest a wetter Hire surface. In th* latter

part of the subzone • s i m i l a r succession of pollen-typvs to that
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found in R h l l a takem place. Sphagnum and w«re replaced

by 5*1 j, n i again coinciding with an mcreame in Mineral con ten t of

the p*at, indicated by 1 omm-on- igni t ion decreaming fro* 75-807. to

60 X. Thim change warn followud by the decline of S< i i K and the

r»-«xpan«ion of Qlnu* with f»rn*. In R h l l a m i m i l a r chang«» w«r»

int»rpr»t»d am r»multmg from drying of th« *ir« and thm

• xpanmion of A j n LJ ̂  «*m int»rpr«t«d am rwmultmg f rom th« invamion

o* Sa I i x by arriving AJPUK population*.

Th* »xpan*ionm of i 1 mt*r»*ting am both

ar» r»mimtant to salt-mpray and thim might indicate that an

incr»am»d incidwnc* of gal*m contributed tc th» pattern of

•ventm. The mtart of thi * mubzone ( c . 52OO BP ) datem to around

the time of the elm decline nhen climatic m h i f t m have been

muggetted for north-wemtern Scotland ( Penn ing ton ê ^ * \ • 1 *?7 2 |

W i l l i a m * 1976) pommibly involving incrwamed precipitation

remulting frc _ -outhward dimplacement of the polar front

(Magny 1982) .

Rhile (1.03-0.74 ».

Thi* mubzone ha* a recovery of ft] qua *nd Coryloid pollen to

th*ir higha»mt frequencie* in tha? diagram. Lo««r fr»quencie« of

fernm, h*rb* of open ground and herb ta*a possibly local to the

»ir» *urface, for e«a*pte, Fil laendula and Q*»uoda. mugga-mt that

thift warn th« period of momt c lomed tree vegetation at the m i t e .
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Evidence for possib'e human impact begins at the time of *

mid-»ubzone increase in mineral matter. P] an t«QQ l^nceoj ata and

Poter> til 1 •- type pollen start a • 1 ow increase whi 1* Fj 1 iprncJuI*

• nd Qjtftjnqi values b«gin to d»c)in». Th«r« i* almo th» beginning

of « »hift to***rdm high»r gr«»m po 1 1 *n f r»qu»nc i w •. Th«

compomition of tin* tr«» pollen «m»*mbl*g* b*^ini to include much

open habitat ta *a am IJjL*.. Fr4>< inui *nd 5orb*i>. *nd Lon it;er f im

pr»t»nt. At the end of the *ubion» B t tu ' a expandm to rpach it»

highest frequency in the pro f i le .

Subione RhIII ( Q . 7 4 - Q m. 395Q-pre»ffnt1

Thi» zone f c t a r t m ai A jnua begin* to decl ine and i» c1o»e to

• tart of reduction* in Fi l icale* and Coryloid frequ»ncle». Gr«»»

po 1 1 en f rirquenc i •» ri»e m i g n i f i c a n t l y at the mtar t of the phame.

Poten 111)a, Betu1 a and Er icaceae u n d i f f , pol len i* better

repr»»enten and Fi 1 icendul*. Ptendium* Q«mund* and 5*1 in are

let* frequent. Two »ub2On»» are def ined) RhlMa im a transit ional

lone where Atnui *nd Cory lo id are decl ining and Phl l lb a f te r the

decline has taken p lace.

&ubione RhUU ( Q . 7 4 - 0 . S O c*. 395Q-2POQ BP )

Thi» subzone im defined by f a i l i ng flloua and Coryloid pollen

trequenc ie* which are replaced by gr*»» and to a le«»er extent

•edge pollen. Potanti11* i« ml igh t l y increased over the previou*

i one. Th*«e change* »ugge»t * dec line in the alder we. ad land and

tall-herb coauMjnitiem previouvly dominating th« mire *urface» and

the haiel on »urrounding drier coils. This is ref lected by a
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change in the peat between 0. 67-0. 73 m where the wood content

decreases. Gal lvn* •nd SuCC i»a. pollen expand suggesting the

replacement of Cory Igs on drier slopes by the spread of heath

vegetation. Bt tu la and 5orbu» poll»n *r» pr»»«nt in high

•fr»qu»nci«», both po»mibl/ •Kp*ndinq «» pion»»r tax* on dn«r

cl»*r«d *r»«» left op»n by th» removal of h*zel. One cer«al-type

pollen grain wa* found *t the start of R h I I I a . In combination

with the increased frequencies of P 1 ap t,*Qg ^anjeqt a ta, . P.

and increaied charcoal f requenc iet, clearance for agriculture i»

suggested. The start of this subzone also coincides with a

decline in P j_ng> . Thi« decline is approximately coeval with t h*

regional pine decline at c. 40OO BP and it is often interpreted

elsewhere as a being caused by either man and/or climate

(Bennet t 1984 ) .

ne R h l l l b (0. 50-p m. 29QQ-prr»«n t j

This subzone has the I owes t frequencies of tree poll en , Coryloid

pollen and fern spores. These are replaced by pollen of heaths,

grasses , sedges and Ppten ti 1 1 a . This suggests the development of

base -poor grassland perhaps similar to that on the site at

present . The reduced miner a 1 content of the peat in the first

half of the subzone shows that local soils had reached an

equilibrium after the decline of alder and hazel.

Cereal-type pollen for»t a continuous curve in the latter half of

this zone and the presence of pollen of ruderal ta*a (eg,

Cowpositae, flrtMtitl* t Ranunculaceae and Rumen acetPia' . suggests
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R H l i b
R H I l a

• • • • » * « • 0 • • • t* * 1* It •

Pollen sum • total land plant p o l l e n t taxa outside sum as percent sum + taxon
Exaggeration oF open curve is x l O .

I L L 1 0 6 : R H 1 . Ptrc«ntag« po l t tn diagram
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R H I l i a

RH He

R H l i d

R H H e
R H l i b
R H l l o

R H I b

RH la

- 0 - 3

• • » * •

00_

- I- i a_

R H I l l b

R H I l i a

R H l i e

R H l i d

R H l i e
R H l i b
R H Ha

RH Ib

RH la

ILL 108 (contd) RH 1. P«rc«ntog« poll«n dl«gr»»

Poll«n mum • tot»l land pl*nt poll«n: t«x« out»ld« mum ••
p«rc«nt «un + t«xon. Ex*(|*r*tion of op«n curv» I* xlO.
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that this was the period of most intensive cult ivation. Start ing

around O.28 * ( th* beginning of a continuous cereal curve and

dated to c. 15OO BP ) thim period coincide* w i th increased mineral

input to the peat. This probably represents th* consequence* of

moil instabi l i ty resulting from agricultural ac t i v i t y directly

upslope of the pollen mite. Local recent cul t ivat ion is evidenced

by the l a z y bedm at th* mite i t m e l f . Th* incr»ame in Fr*

pollen probably re late* to the expansion of Fri

vegetation had beco»* mor» op*n.

a f te r local

It I ,am been »ho**n above that th«re im po 1 1 »n evidence of pom* i b 1 e

Hemolithic ac t i v i t y at Far* Fiwldm at learnt bett-«en c. 595O-57OO

BP . Befor* thi» time pollen evidence for the impact of »an is

d i f f i cu l t to distinguish fro* the general background pollen of

ear ly postglacial open and exposed habi ta ts . A co*binat ion of

h«rb po 1 1 en types f rom p lants which may respond to f i r», and

charcoal evidence, suggests that f i re was an important ecological

factor and may have contributed to conditions leading to th*

ex pans i i of ftlnm at 650O BP. Whether such f ire was del ib*rate

and associated with th* mesolithic inhabitants of Rhxa* or wh*th«r

it was accidental or the result of lightning str ikes is unkno**n.

f i rs t appa-arance of Planta.QP i*nceojata (rib**ort plantain)

occurs at 1OO cm depth and is dated to 49QO BP. This suggests

that Rhua was inhabited at the tim* although tha> occupants

Impact on the alder **oo<3 1 and was Minimal. Tha> start of the f irst
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sustained hillwash event recorded by mineral inwash at Rhl was at

0.90 * depth and dated to c. 47OO BP . At O.80 * (42OO BP ) th* P.

lit j cjrve b*co**s continuous suggesting that man s impact,

possibly associated wi th grazing act iv i t ies, spread to the drier

m I op«* *bov« Rhl f x r » t c*'j*ing mo»« washing of ;Mn*r«l cvn to th«

*ir» and that »»ver*l hundred y«*r» »l*p*«d t>«Yor» direct i*pact

*t*rt»d on th« *ir« i t m « l f . Th« Ji*Jor •cc«l»r*t»d i*p*ct CMH th«

*ir« »t*rt»d «t th* bwgining o^ ion* R h i l l * *t c. 390OBP. Th«r»

i» a «ugg«Btion of local arabl* cultivation aft*r cl««r«nc« of

*ld»r and hazvl, charcoal b*co»*ft »or» fr»qu*nt and a general

c hang* to op«n cond 1 1 ion* i m «ppar»n t. Thi » tak*m the form of

local ••dg«-gram* 1 and with plantain*, Ranuncu 1 acvav and

Co«po«it*« and «*pan«ion of hwathm with Sue. C i • * «nd

tn vironnwn ta 1 di»turbanc»* in th* neolithic may b* •««*in*d in

th* light of radiocarbon datem am»oci*t*d wi th co l luv ia l

«lop*Ma*h depotit* m th* *«cavaticM-i ar*a ( 1 1 1 ). Wood fro*

b*n*ath colluviu* in tr*nch AG w*» dated to 3945^ 6O BP (OU-

2O41) , while p»a»"y organic material b*n*ath colluviu« in trench

Art w«» d«t«d to 4260 * 70 BP &U-2i06). Th* interpretation of

th*«e datem requires fto*e caution (Edward* 4 Hirons »f ) but they

•ay provide th* earliest datem for up* lope erosion for their

r»sp*c tiv* sa*pl ing si tes . Th* evidence for neolithic impact at

th* pol len prof i le sit« to th* M*st of Far* Field* i» cc*o»i*t»nt

with th* date*.

Th* suggestion of anthropogenic impact fro* th* pollen record at
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Rhl in the tLmm b«tw*«n 7SOO and 49OO when no *«ttl***nt evidence

i« evident in the e*cavation i» not nece«»arily ano*oloum. The

rai»ed t>««ch *r«» i« •f-f»ctiv«ly of f -* i t« with r*g*rd to th«

•xc«v«t»d *r»*( itm pollam r»cord thu* r»f l«ct f t diff»r«nt

influ»nc«« though th« pollen c*tcn*«nt area* of th» poll*n *nd

• rch**olCH3 ic* 1 ftit*ft »*y w« 1 1 overlap. Th« »n vi ron»»n t* 1 record

im pr«do*in4n t 1 y local and indicat»» anthropogenic and other

fac to r * which are umilarly local . N«v»r tha> 1 emm , the prof i le

doem mhow veg«tatiooal chang*% con»i»tant with hu«an impact

during the »e»ol i thic , neolithic and later periodm and they VKXJ 1 d

also appear to demon»trat«- diftturOancem which have yet to be-

accounted for in the archaeological record of the area.

KR H1RONS 4 KJ EDWARDS, SCHOOL OF GEOGRAPHY, UNIVERSITY

BIRMIW3HAM.
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CHEMICAL ANALYSIS OF SOIL SAMPLES FROM THE FAKM FIELDS

EXCAVATION, KINLOCH, ISLE OF RHUK.

Ken R Hiron* and Kevin J

INTRODUCTION

The analysis of phosphate*, organic matter and trace element* in

• oil* associated with archaeological excavation takes place

primarily to a**i*t in the interpretation of human activity. Thi*

work* on the premime that the disposal of domestic rubbish and

human and animal waste product* over a sufficient period of time,

way lead to the enhancement of certain chemical element* in the

•oil. The analysis of *oi 1 phosphate* i» the most ccNunon *oil

ch**i»try te*t to be used in archaeological context*,

particularly in an effort to a*«e*» the *patial extent, intensity

or type of activity (Provan i97i, Proudfoot 1V76, Edward* et â .

1983). An a«*e*tment of *oil organic content may indicate the

presence of burning, biological re*idue» or the accumulation of

•oil organic matter (cf. Hamond 1985)and, although le** useful,

trace element determination* have been u*ed for similar purpose*

(Sokoloff and Carter 1952, Cook and Keiier 1963, Hamond 1903).

Thi* report prevents chemical data from 36 sample* »ub*itted by

th* ewcavator* in 1983. The principal aim of tn* investigation

na* to compare *oi1 pho*phate concentration* in cample* from

excavation trench AD with phosphate level* along a transect in
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ILL 109 : Location of »ampllng poinli for ch«mlcal analyil*
acroft* th« ticavatlon tltt
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th* ft*** field (111 109 ). Th* opportunity wa* a 1 «o taken to

•**e*« th« *a*ple» for organic mat ter and limit ed trace elemen t

content.

Sampling proc«iuram

Th* »oil* in th* excavation f ie ld have been a**e**ed (Davidton

1964) a« comprising a top»oi1 of mandy loam (O-24 c* in *a*ple

trench O808^*)) underlain by »tony 1 oa*iy *and (24-58 c m ) and a

•tony »and/grav»l lay«r (38-116+ cm), Th» »tony horizon* ar«

int«rpr«t»d a* being of g 1 ac la 1 / f 1 u v io-g 1 ac i a 1 origin. Tha>

top«oil im now a cu l t i va t ion hor i zon and t h* pr»hi*tonc moi l may

have been a peaty gley (w i t h podiolm occurring in better drained

area*) . Davidton sugge*t* that cul t ivat ion nay have remu 1 ted in

th* lorn* of an earlier peat layer.

Detai l* of soil *ample location* are *hown in I l l iu^and table

48. Within the con*traintm of th* *a*pling progra«i»«, it Haft the

al« of th* excava to r * to obtain data *howing both horizontal and

vertical variation* in ch**ical content. ba«ple» PI to Pi*

relate to trench AD and two of it* PA t* (AD 5 and AD 4 } . 5a«ple*

P20 to P36 were obtained fro* 9 shovel p ) t * mpaced at a maximum

interval of 23 « along a tran«a>c t running north-**«ftt of trench AD

(111 109 ). In each •hovel pit (except P22) , *a*ple* were

col lee t*d fro* th* *urface of th* ftubftoi1 ( i .e. fro« i*»*dlately

below th* vift lble cul t ivat ion horiton) and fro« th* aa»* depth

again MI thin th* *ub«oi1. A work ing hypotn**i* wa* that th*
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transect sample* would provide background levels for the

chemical composition of the mo^l* in the proximity of the

excavations .

Methods of Analysis

Samp 1 es were dr ied at 110 C for 24 hrm and sieved throug1- a 2 nm

memh . For phosphorus determinat ion , samp 1 e» w»r« ignit«d for 1

hour at 55O C *nd dig»»t»d for 1 hour in IN KC 1 to »xtr.--t

organ ic and inorganic pham»* ( ftnder m«n 1976). Th» extract na*

•fllt»r»d, *ad« up to 1OO ml and total pho»phorum w*» d«t»rmm»d

by th* pho*pho-mol ybda t» method of rVjrphy 1 Rilwy (1962). Every

fourth *ampl» na» repeated and cro»m-batch replicate* were

included for an eitimate o"* overall between - and within - batch

prec i

Initial emtimatem of organic Matter content Mere «ade uming low

temperature io»» on ignition (8 hr« at 4QO C) . More acceptable

emtimates were sought using the OKidnabte organic carbon Method

of Walkley & Bljck (1934). Again every fourth sample was

duplicated. Values of total organic matter ( XOM ) were calculated

from the owidisable organic carbon data using a correction factor

of 1.724 (Hesse 1*71, Finlayson 1975).

Measures of tota 1 manganese (Mn)t zinc i Zn ) , calciuai (Ca ) ,

magnesium ( rtg ) and copper ( Cu ) w*re made by atomic absorption

spec tropho torn* try on a Perkin -Elmer 306 AA8 af ter sample
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Sup U Nt

PI
P2
P3
P4
P5
P6
P7
P8
PS

P10
P11
P12
P13
P14
PI5
P16
P17
Pie
P19

P20, P21
P22

P23, 24
P23. 2S
P27. M
P29. 30
P3I. 32
P33, 34
P33, 3B

h*U*. ctnlrt *f «.fUtd 0222 [RO 6]
UtU. E.
0.05. ,,
0.10.
0.15. • •
0.20. - -
0.25. • •
0.30. > •
0.35. up
fulfill i

k* t t *k ct
lufcivil i

(•f *4 f t .
0.20. J*-
0.30» > .
fcttU. E.
W c#rritr
3.00. E.
^t ctrftir

ih*vtlp it
"

••
-
-
-,
,,

-

• •

.iJ. *f ..ftitJ 0272 (RD 6]
E. .iJ« *f .^Ut4 0222 [RD 61

..
..
(Up <^«) E. .iJ« tf t^tit^ 0222 [RO 61
wr f«c« , 0.50. E. «f E. *i^ «f i«ft i»4 07
*tri *f .^U.J 0708 [RO 1]
urf»c«, 0.50. E. «f t«fU«^ 0706 [HO 1)

E. *U< .r ^U.J 0200 [flD H
n E. i.J. *f *«fl!.J 0208 [flD I)

> ,
ii^t «r «^tit^ 02oe [no n
tnnck FC, twk *« i i *wrf**ct

•f HW ctrntr irtnck flD, iuti*il igrftci

Irtnck flD, ivbittl »yrf«c*

1 0730/1910
2 OttQ/WOO
4 OM/OMO
3 04CV102D
6 0530^170
8 (370^330
9 QUO/3530
10 0130/SMQ
11 OOZQ/BvHO

en

Table 46 Description of the campling points (or chemical
analyst* across the excavation s i te
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digestion by the acid-pressure deto*position method of Bernas

(1978). The Cu content was below the limit* of detection in al l

sample*.

Result*

Remult« of total phosphorus and organi/ *a t ter determinations are

g i ven in tab 1 • 49. The overall precision of t he method in t«r*«

of 1 aboratory pr«cin ion (uming th« valu*» for r«plicat»m) and of

background (shovel pit) vertical and horizontal variability,

uming replicatem fro« different moil levelm (»ub»oil and »ub»oi1

surface) and from closely spaced pit« 1, 2 and 4, Ham estimated

by the method of Vermeulen ( i*?53 ) . Theme, and entifnatem of

confidence intervals (following Chamberm 1964) are shown in table

SO. The data muggemt that differences greater than 250 pp« (9OV.

significance) or 35Opp* (95X) are likely to be significantly

different qiven laboratory imprecision. Background moil vertical

and horizontal variability muggemtm that only differences between

samples which exceed 550 pp* (90X) or 80O ppm (957.) are likely to

be weaningful for the purpose* of identifying artificial

enhancement. Variability of less than this couId be expected by

varying depth of mampling in th* moi1. For estimated total

organic matter determinations, precisions are given in table 51.

Horiiontal variability is greater than vertical variations for

organic matter,

1 ) The shovel pi t samples used to assess possible background
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r , u l o i a i L r no tpn t rou j uxiouioi* LTianic LI*., i • t. a i
Swap It N«. r P L Y n • M 1 4pp«. Larbtn k Llrgcnie natttr

P22 344

P73 3bO

!:!]" !:
5.7 9.

P24 4?2 "1 1.3 2.
440 J

P25 136 •
136 .

P26 660

ni 204 •
212
204 .

P?fl 290

PZ9 340 '
350 .

P30 456

P31 456 '
398
336 .

P32 560 '
450
520 .

P33 356 "
372
2S4 .

P34 300

P35 260 '
272.

P3C 420 '
400 .

136 ° 7'

4.3 I ? 7.
4.1 J 7.

;I.G e.
207

2 . 6 4.

M5

!:§]" !:
2.3 4.

392

2.8 4,
510

3.3 t.
337

2.9 5.

2« U9 3'

!:?]» 3:

J J B ,

8

2

4

J J 7 . 2

2

8

2

c ] 5 - 7

0

e

7

0

3

|] 5.0

LVSI •

Ign it it

17.7

21.7

6.1

18.6

1 4 . 1

13.2

12.5

9.9

13.4

i.6

11. e

12.1

12.2

8.5

11.9
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Pr ec is i o n

10.6

i k « L y i« bt * i f l n i f i c a n t

vtr ic t vtr « i « n

K » r i i # n t t L vir itt
: 3 .4 :13.9

i i Z . 4

i20 .5

Table 50 Chemical analysis ac ross the excava t ion s i t e
total phosphatt dtter mination, estimatt of

'" inabil i ty ( ppm P )

Pr tc is ion

v«r

v t r t l c t l v t r i t t i » n

K « r n * f t t « l v*r lit i t n

±60

* 1 3 5

i l20

D i f f t r t n c t L i k « L y t * kt
9CZ

1250

i550

^ c * n f i d t n c t

1350

1900

1750

Table 51 C h t m i c a l analy*l* acrois (he •icavation t i t t ;
t o t a l organic mat te r d t t t r m l n a i l o n , t i t ima t t o f
v a r i a b i l i t y ( V. om )
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leve/ 1 s of P 1 ro* the Kinloch field vary in cone en tra t ion between

136 and 6£0 pp« P (both shovelpit 5). There i» a general tendency

for sample* from within the subsoil to have P value* exceeding

tho*e at the surface of the subsoils (r*nge«| 216-660 ppm for

*ub*oil* and 136-3C3 ppm for *ub»oi 1 surface). Thi* pattern

hold* for all but *hovelplt 1 but i* never significant even at

90X confidence level. Illustration 110 show* frequency histograms

of the phosphorus determinations I 2a) f rom t he surface of the

subsoil and 2b ) from within the subsoil. The slight difference

in value* is apparent from the histogram*. There is no apparent

spatial trend in P concentration* within the transect sample*.

2) Phosphate samples fro* the subsoil surfaces in trench AD (P10,

PI 2 , P17-1V) range in cone en t r t ion between 4 46 ppm and 1770ppm.

P10, P17 and P19 are all significantly higher in P than shovelpit

samples at the 9OX probability level. Illustration i | n shows a

hi* tog ram of all sample* f rom t renc h AD including those f rom the

two pits.

3} Vertical phosphate variability within the two pit* AD208 and

AD222 showed no consistent trend or any layers with significantly

enhanced P levels. Th* two samples with highest concentration*

occur at th* top of AD222 (PV} and at PiO close by. A student* t-

test of differences between »ean* for samples of unequal variance

was used to compare the background samples (X • 3M pp* P, s - +

124) with samples fro* trench AD (X - 445 opm P( • - •*• 211). This

gave a t obs of 3.27 which is significant at p 0.01 given d.f. •

2 : E10



31. Thus, a**L.»ing both cample set* to b» normally distributed*

which *ee*» rea»onable on inspection of t i l i'j1:' , the *a<ftple*

fro* AD have *ign i f ic an t 1 y higher P concentration* than the

background <a«p 1 e» .

4) There i» *cn»e tendency for organic matter to increase

down* 1 ope in t h* surface and »ub«oil mamp 1 •» of th« bac kground

tran*»ct. T hm lack o* ccmumtant vertical variation im not

un*x p«c t»d giv»n that *ampl«» ca«» f ro* b«n»a th t h< cu 1 1 1 va t»d

»urfac» horizon. hawimu* organic matter valuem of 8. IX, and V.6X

are lower down the field (pitm 2 and 4} w h i l m t the lowwmt value

i* at pit 11 at the top of the field. Pit 1 ha» low value* but

i» on the k n o l l with trench AD. Some organic matter value*

within trench AD tend to be highi P10 • 14. BX (high«*t value) and

P16 » 17. 4X. However , bac kground variation 11 large and AD

values other than the two aforementioned f a l l within th»

background range .

Organic matter profile* fro* pit* ADS and AD6 *how no clear

patterning, although P2 at 12. IX fro« tha> ba*e of AD6 is

significantly higher than *a*ple» overlying it and it» near

neighbour PI .

5) An extended di*cu**lon of the trace *le»ent analy*e* i»

beyond the remit for thl* study. Th« data in table 32 are

inrluded for intereit. duch bates a* Ca and Mg are highly

susceptible to leaching processes, Ca and hn values *ay b*

enhanced by thaj disintegration of booe in acid solls while Zn and
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ILL 110 : Chtmlcal anatytlt acrot* tht tilt. Frtqu«rvcy dl*tribution*
for phosphatt determination*
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Cu are concentrated in th«ilfi*h and the vitcera of much w i ld l i fe

a* fith, ani«al* and bird* ( c f . Hamond 1985). A more

co«preh»nti ve mtudy of the ch4.-.ittry of moil* at the t i te HOU 1 d

be of interett .

Photphate concentration* fro* teveral »a*ple* t*k«n from tr»nch

AD at Kmloch Farm f i«ld w«r» found to b« m ign i f i can t l y high»r

than background l*v»lm d»t«rmm«d fro* »hov«lpit» within th«

•wc-vat ioo f i«ld. It i« unl ike ly that thi» conc«n tra t icm ham

b«*n causvd by lateral tranm 1 oca t ion of topmoi 1 at AD 1% t i tuatvd

on a slight knol l which hat orvtumably ba>«n a t»d i *a>n t th*dd ing

ra th«r than receiving *it». Th« »nhanc»m»n > it mor« 1 i km 1 y to b»

du» to an accu*u 1 a t ion of huwan/animal d«riv«d phompha tern r*l*t«d

to a p«riod of localit»d act iv i ty . How*v»r, th« »nhanc»m«nt im

not gr«at t b»ing of th» order of 3OO ppywP (X for backg round

ta»pl»t 356 pp* and for tr»nch AD ta*pl«t 665 ppm). Th«

•nhanc»»«nt obm»rv»d could b« ««plain«d by P accumulation fro*

ani«al corra l l ing and hu«an Matt* du» to proMimity to th» bothy

ov«r a p*riod of ti«« and could w« 1 1 t>« modern. Photphatv value*

fro* pitt ADS and AD6 thow no »nhanc»w«nt over valuet fro* the

remt of trench AD. The two nig he* t P concentration* are fro* the

tubtoi 1 tur face at the top of AD6 and at nearby P10.

KR HIROWS * KJ ED+4AW08, SCHOOL OF GEOGRAPHY, UNIvtRSlTY OF

BIRMINGHAM.
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WORT 01 POLLII AMD ANCILLARY AIALTSES IH SUPPORT OF THK

tXCATATI0*3 AT KIILOCH, RHUH 1984, 1965, 1986

B MOFFAT

Introduotion

Thia report preaente the reiulte of the analysis of pollen and

plant Bacro-renaina froo on-aite depoaite in aupport of the

excavation* at Kinloch, Fern Fielda, Rhun in 1984, '85 and '86.

The «tudy conpriaed thr»* parte:

1) 3aopl»5 taken froc excavated context* in or adjacent to

archaeoiofical features to aid in the definition and

interpretation of the faaturaa.

2) Saeplea taken fron material attached to pottary.

3) Pollen analyaea fron a peat Bonolith collected fron the infill

of a watercour«e that once cro«»ed part of the aite. Thia

e«»pllng point vai the «ite cloaett to the excavation* where

•tratified deposit* oould be found. Loae on ignition' and

aluniniua content of the infill were determined. A radiocarbon

date waa obtained froe a buried ioii below the baae of the

deposit.
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Samples were collected from carefully cleaned faces or by

scraping fron the potsherd in question. The nonolith waa

collected by hamaer ing a metal monol ith tin into the cleaned face

of the tr«nch. Sub aanpl ing for poll»n uai th«n o«i-ri«d out in

th» laboratory .

Preparation for poll»n analyoia waa by a nod if icat ion of th*

conc»ntration t«chniquo« of Faegri and Iver»en (1975). This

included *i«vintf , deflocculation with ROH, acetolyaation and

r««oval of nineral ailicat«» with HF . Finally, the sanplea wera

•tainad with aafarin and nounttd in glycerin* for examination

under the oicroacope.

'Lo«> on ignition' waa aoaaured on aanplea fron the nonolith ••

an •«ti«at» of organic content. Aluminiun values were deternined

by atomic abaorption «pectrophoto«etry an an index of lotive BO 11

erosion. The determination* were carried out by Dr. Hiohael Penny

in the Department of Foremtry and Natural Resources, University

of Edinburgh.

Dmmoriptionm

In all , seventy- one samples were collected for palynologioal

examination as part of this study. Thee* were numbered

consecutively and are described in the concordance below along

with an assessment of their archaeological period, brief

description, the radiocarbon age (if determined) and a finds
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nuBD«r uh*r* appropriate,

Saapl*a uer* collected f ron th* following group* ;

1 . Saaplea f roa th* fill of •••olithic pita .

2 Sanpl* froo n«ol ithic context AD7.

3. Scrap inf« f roa neol ithic pot«h«rd«,

4. S»«pl«« f ro« artificial ducps within the pemty fill of the

wat«rcour«« .

5. A ••ri*B of BaaplVB tak*n froa th* peaty fill of th*

wat*rcour§* including a monolith tak*n through the deposit.

CXIICORDAJICI OF SAMPLES

1. 3m*pl«B froB th* fill of H«Bolithio pita.

«; Context AD6, Stmplui fro* fill of post pip* vithin ADQ222.

1 . A D 0 2 0 9 :

Pit AD0222. Bai* of poet pip* at *dfl« of woody part of cor*.

P«mty Boil,

2.AD0209:

Joodx part of oor* at baa* of poat pip*. Partly huaifi*d wood

with thr** piooca id*ntifl*d aa B»tuli app .
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3. AD0225:

Organic 'pallet' in lowaet fill of AD0222.

4 AD0225:

Lowaat fill of AD0222, paaty «oil fron body of dapoait.

8. AD0159:

Uppar part of post-pipa f i l l . Paaty soil with corninutad charcoal

abundant.

11. A00225:

Sub-aaapla of lowtat fill of AD 0222; natrix of fibrous poat with

uM «pp. rocain*.

b) Context AQ122

6. AG121;

Fill of pit AG0121. Ste«a of C

in fraaay, black paaty fill.

7825+65BP GU-2038

7. AQ122:

Saaipla fro« fill of pit AG0122.

•on* charred, included

c) Context BA3 mtsolithio pits.

BA0048 d»t*d to 7850150 BP OU-2145.

80. BA0021:

Fina black aoil froa within ahallow dapraaaion. Nuoh burnt

aa-orphoua aatarlal and aaall angular atonaa.

d) Context BA4/5 fill of »«t*r hollov BA0110.

64-68. BA0106:
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Pit fill* from from anal low depreasion und«r «aater context 110.

Sanplea taken f ro» beneath slab atone* that lie »et in pit .

*; Context BA8 mmsolithic fill of hoUcv BA0110.

69-70. BA0108:

Saop lea of pit fill fron «et of shallow d»pr«H«ion« r»cord«d

und«r naat«r context BAG 1 10 , Banplvc takan froe b«lou «l»b.

f) Context BA9 mmtolithic fill* from mtstir hollov BA0110.

58. BA0091:

Fin* black soil t'ron within thallow d«pre*iion- Much burnt

aaorphoua Bat«rial and tnall p«bbl«>.

59. EA0093;

Fine black soil from within aha How depression. Much burnt

aoorphoua •• t«na 1 and aaall p«bblo«.

2. 3»«pl« fro* ••olithio ocxit»xt 407.

6. AD0153:

Tak«n froa lax«r ••alin( pit Al and from beneath larfe «lab

•tone. Subaided illty aaterial.

3. ftorapinfv fro* ••olithio Pot»h«rdB

t) Stmplim colltcttd from th* ploughaoil context AQG271 .

16. A00271:

Rfliiduei tnoruated on pot aherda . Sherd 10,
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17. AG0271:

R«Bidu«a BncruBted on pot «h»rd«. Shvrd 4.

i8 A00271:

RB«idu«s encrusted on pot sherds . Sherd 24.

19, AQ0271:

Residues encrusted on pot snerdB , context interpreted BE Modern

contamination froa fi«ld drain. Sherd 91.

20 AG0271;

ReviduBB «ncruBt«d on pot aherdB, context interpreted mm modern

contBBinBlion fron fi«ld drain. Sherd 27.

21. A00271:

R»BiduBB «ncrudt«d on pot ahBrdt . Sh«rd 26.

22. AG0271:

R«Bidu«B «ncruBt*d on pot sherds . Sh«rd 214.

29. AG0271

RBBiduBB «ncruBt«d on pot sherds. Sh«rd 13.

b ) Samp} #5 from modern fi*ld-dr*in disturbing the a j te .

ContBXt A00181.

23. AG0127:

R*BiduoB •ncruBt«d on pot BhBrdB. Fill of drain 191. Black

fibrous Boi1. Sh«rd 38.

24. AG0127;

R«aiduBB «noruBt»d on pot ahardB. F i l l of drain 181. Black

f IbrouB soil. Sherd 42.

28. AG0127:

Fill of drain 181. RaBiduBB *n crusted on pot BhBrdB, context
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intarprattd •« aod»rn contaaination fron fi»ld drain. Shtrd 38

c) Scmplmm from rock and grtvel dump* in fill of */« ttrcour ** -

Context A00128.

25. A00128:

Ra«idu«« «ncru«tad on pot «hard« . Top layar of peaty f i l l of

p«t»rcout«« (»ix*d wood/grats/aedge ) . Sherd 29.

26. A00128:

R««idu«« «ncru«t»d on pot ih*rd«. Top layvr of peaty fill of

«»t»rcour«« (cixed uood/gra§t/«edg«). Shard 1.

27. A00128;

R««iduaa »ncru«t«d or1 pot ihards. Top Imyer of peaty fill of

vat«rcouri« (»ix»d uood/graii/»«dg«). Sherd 104 .

v* f ro> duapv within paaty fill of wat«rcour»«

m) S*mpl0s from 'Hiddmn Dump"

B AGO 7 7 coapriaad dunpi of neolithic Bidden and bruihwood in p»rt

of th« w»t«rcour«« ( Sanpl«i 30-36) R»dioc«rbon datereination

4080t60 BP OU-2148.

30-35. BA0077:

Proa 'aiddan dtpoiit" duapad in uatercour**. Htauithin it

oharrad bruahwood ( Alnua , Batula app . and Corrlui ). Haar »h«rd

in lan« of woody ptat, aainly Alnua .

b) S*mpl** from rock mnd rton* dump*. Context AG0128.

b. AG0128:
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Froa de«p top layer of uatercourae f i l l , ateBB of Cal luna and

fibrous peat. 7925i65 BP OU-2G42

10. AG0126:

Sample of top layer in watercourae f i l l .

12. AQ0126:

Boxed aaBplea free E edge of AGG128 (12-15). Agglutmatad

peaty inclucion in ba«»l »»nd .

13. AG0128:

S«»pl« of baBKl «and in 0128.

14. A00126;

Sand, peaty soil boundary overlying 12-13 in A00128.

15. AG0128:

Peaty aoil above 12-14 in 0126.

5 . Seriee of «aAf>le« taken f roe. th« peaty fill of the

vaterooaree .

&AQQ6Q 'spit' xcross the peat fill of th» vtttrcour** (^impl**

37-41).

37-41. BA0060:

Sample to characteriae content of peat layer in gully of burn.

Wood utth aacro-reBaina of ^otton-graaa, Eriophorua . and peaty detritui

42-43. BC0028:

Qelatinoua black aaaa anelling of reain, for a half-hour after

exposure. In baae of watercourae. Containa aplintera of

ooniferoua Hood. Area highly disturbed by draina.

44-57 Saaplea froa monolith taken through fill of -ateroourae.
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R1SULTS

Introduotion

The results of the pollen analyses of on-«ite soil aaaples are

tabulated (table 53). The tables give numbers of pollen counted

with percentages of tree plus ahrub, graeo and nedge pol len, herb

pollen, ericaceoue and npore-bearing taxa.

Saaplee 11, 13, 18, 20, 21, 22, 27, 62, 64, 65 and 69-71 all

proved to be barren of pollen. Full counti fron sa»pleg 35, 36,

41, 81 and 88 provided only very few gr«in« and th«a« were also

excluded frou the poll«n t»b 1* . Th« pol l«n table «hows aanpl««

calculat«d as percentages of the sue of pol l»n of dry land taxa

with other poll«n and «por«« r«pr«B*nt«d a* »uc plui taxon.

Th«r« art no BOd»rn «xotic« in any of th« pollen •tuples which

would n«c»a*arily indicat* nodvrn contacination. However, the

archaeological context of the aaBplea • hour a that they were

depoaited ai part of an 'open ayatem and BB each they oust have

been subject to mixing of elekentB fron different pollen

accumulation alte». Thia IB particularly true of the Honolith

aaaplaa which will be diacua»»d liter. In goneral, however,

•lopeuaah haa been auggeited aa the chief agenoy for infilling

large parts of Trenches AG and AH and it ie likely that overland

flow has been active over mo»t of the site bringing with it
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transported pollen. This pollen uaa possibly aalnly pene-

conte«poraneouB ( ie . recently deposited pol len ) but latterly,

after peat formation, derived pollen alno oust be auBpected.

hore specifically, samples 19, 20, 23, 24, 25. 26, 27 and 20 all

originate from either nodern ploughsoil or f roe. the top of the

dump of rock* «nd other caterial in the watercourse ( AG128 ; , and

the interpretation of thin i« prob lena t ica 1 . Sanples 42 and 43

EUBt also be considered auapect on the baciB that their

local it iea were hijhly disturbed by field drains.

Beauae

Context la; Sanplea 1-3 all contain birch pollen, unlike -4 and 6

and fewer ericay. There IB no patterning evident evident in the

aaaples fron within AD6 , and this auffeBtB a fill of mixed

provenance, aa night be expected in a po«t ho j c ^ i 1 1 .

Context lb: The aacples gave Binilar result a to *ach other

although 7 has slightly tore alder pollen than S .

Context Ic; Sasple 60 has high pollen.

Context Id; Step lea 84 and 85 had no countable pollen.

Context le: All saaples proved to have a very low pollen

concentration .
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Context If: Aaaeoblagas docinated by heathers, grasses and

sedge* ,

Context 2: Sample 9 wae dominated by heathers with BOB* fern

content .

Context 3m; Sample* froe potaherda collected f roe the plougheoil.

A fairly hoccgeneoua group with a high Ericaceous content.

Context 3b: Scrapings fron potsherda taken fron the nod«rn field-

draino cro»iing the cite. Again theie forn » honogenoeus group

doeinated by Ericaceae and Graoineme pollen.

Context 3c : Scraping* froc potaherde taken from th« rock and

gravel dunpa in the watercourse. Again very cinilar to 3a ) and

b).

Context 4 a Sacples froc peat within th» "ridden do up" oaterial

' in th« wat«rcour»». These •acplei were taken to provide a

background agsinit which to conpare the potiherd «oraping«. They

are lonewhat different to the group three aacples in having lore

tree pollen, mm inly Alnua but alao Bona Coryloid and QuerQua . and

lower Erioaceoua pollen.

Context 4b: Saaplea fro* peat within the rook and atone duipa in

the Materoourae. Theae aaaplee have a high Bricaceoua pollen

content niailar to thoae in group three.
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Context 5: Staples f roa the peaty fill of the watercourse.

Saaples have alight ly no re tree pol len and lean Ericaceae than

the group three-type. Sanplee 42 and 43 have vary hi£h pine

pollen contenta but arc froa a disturbed context.

Diaouaaion

The results of the pollen analyse* f ron the nonolith through the

watercourse crossing the site are presented in the fore of a

pollen diagran (111 ill ). The data are plotted against depth,

calculated on the basis of total land pollen.

Sutherland (chapter '. j ) has suggested that the channel was only

active a a a atrean in late or icoediatc postglacial tinas and

that an orderly accumulation of peat night have been possible.

However, ther* are cany problem inherent in attecpting an

investigation of suoh channel fills in a wtratigraphic context;

the assuned derivation of pollen and sedinent froE source a other

than the ianediate vicinity of the aanpl ing site, and the

likelihood of alluvi-1 and oolluvial episodes cake it difficult

to intorpret the stratigraphy as a flinple tine series. Aluo the

likel ihood of hiatuses caused by ted i cant renoval by f lushing of

the aite during extreae events and possible aedicent inversions

by inwashing of eroded peat adr! to the uncertainties.

The pollen diagrau shows a rather homogeneous pollen sequence

at up to 80K was probably predoainantdoainated by Alnua which,
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In the «crub around the wet flush. Batuln. Qraaineaa. Coryloid

and Cyperaceae are the other important taxa repreaented. Salia ia

praaent in some quantity but other trees ere poorly represented.

Hany herb-pollen type* were recorded throughout ths profile. The

only real trend apparent in the diagren ia f roe alight ly higher

Cyperaceae and Calluna in lower part* of the dlagran to slightly

higher Betula and Greninea* in the upper parta of the profile. In

th« middle of the profile there in a phaae with slightly higher

Sa]. jjt and Bstula a»,d a continuoua Sambucyia curve. The irea neer

th» burn wan a wet fluah witn AInaa buahes rooved in it at

virious pointa. The plsnte oontnbating the birch pollen probably

gr«w further up the slope where the soila would have been drier

The trend suggests • lightly drier conditions in the period

represented by the upper sediaenti pretuaably in response to the

infilling of the channel.

Thft date of 7HOil30 BP (GU-2211) free the buried aoil below the

baae of the nonolith precedes th« date of the riee in Alnua

pollen In the Rhu* 1 oonolith of 6430t90 BP (OU-2108). Aa Alnua

pollan uai found at the baae of the watercourse aonolith either

we hav» local preaence of Alnua at Fara Fields c. 500 yeara

before the aajor expansion at the core site RH1, or a hiatus in

aediMentation occurred between the ftoil aaaple date and the start

of peat aoouaulation.

Ill l i ^ shows a stratigraphio colunn and sediment data froa the

wateroourse a:onoiith. The sediments are comprised of a HQ! Inii

2 : OB



Sojuplt Mo. Org RL

4/1
4/2
4/3
4/4
4/5
4/6

5/1
3/2
5/3
5/4
5/5
5/6
5/7
5/8

1426.0
1076.0
1122.0
1222.0
1195.0
993.0

866.0
913.0
468.0

1061.0
603.0
732.0
715.0
748.0

BtMf in pt*

Ctnttntf

10.2
91.1
90.4
87.2
80.2
90.3

23.8
44.8
92.5
85.3
92.2
90.7
94,7
84.0

itiM

257.0
323.3 t
337.3 I
339.2
356.5
407.4 •

412.8
478.6

O U <Jo o
o o o

v v v
0 0 °
V V

¥

¥ V

¥ >

V ¥
O O 0

O O 0

o o o

711.5
362.4
738.0
530.0
543.4
413.8

v Uo^ Pttt
m tbliftit Ptt

c 8t4|t Pttt

A Butl Silti

V

o

V

c

m

m
i_

o

¥

¥

m

m

J,

¥

o

¥

m

Vy
Xm N

. i.

(•••M

M Ov* *f tivtr flvtt

ILL 112 : Th* wat*rcour»t monolith. Strat lgraphic column and
ttdimtnt characttrltatlon data

06



peat with woody inclu«ion», 30-cm in depth, overlain by a more

woody peat of 30 cm depth, Between theme layers there waa a band

of atony-ailta around 25 en in thickneae. Stony a il ta again

appear within the top 10 OB of the profile. A layer of brushwood

ia vreeent within the lower peat stratum. The wood waa identified

aa Alnua. The figures for organic natter and aluminium content

outline the mineral layers in the profile, organic natter content

b»ing r»duc«d wh«r« the layers occur. Aluciniu» follow* thii

pattern b«inj generally lower in th» upper part of the nonolith

and declining where the cineral content of the B*di«ent in

higher. Thie «ugge«t» that the nineral content of the upper part

of the Bonolith i« lower in aluniniun than the lower part perhap»

indicating that the eoili waehing into the wateroourae in the

upper part of the lediaent had been aubject to core leaching of

aluBiniun than thoer below.

Th9 Pr*s*nc9 of Linum polltn (fltx**).

Linua\ uaitatiaaiauB oooure at five graina at 30cn depth in the

•onolith. Linua pollen IB large and not carried far bv wind (eg.

Gennard 1987, Hall p#r* coam) and under normal oirouaetancea a

find of ita pollen would euggeat cultivation of flax on or in the

[•mediate vicinity of the mite of diaoovery. The g^diurnta in the

wateroourae are undoubtedly derived, though not neomaaarily from

any great distance and it ia moat likely that flax cultivation

took place within what ia now the excavation field. The dating

achrme auggeated for the peat in the watercourae by the

radiocarbon dataa outlined above would indicate that the atonea
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du»p which ovarliea the find» of flax pollen dated to slitfhtly

bafora 4000 BP. It ia of couraa poaaible that tha data im

inf luanoad by radapoaition of derived organic sedimantB but tha

••cure dating of tha •lop«wa«h auggaata flax cultivation

•oB»wh«ra around th« itart of tha sacond Billenniuct BC . Jaaaen

and Ha Ibaak (1944) report tha cultivation of flax in tha

neolithic of Britain and Godwin (1975) report* recorda of it a a

far north aa tha Lake District, flax has recent ly been reported

f roB likaly neolithic deposits in Kincardine, Deeaide (Bond *

Huntar 1987, 175)

Linuc cathart icua (purging flax), ia a nativa annual

charac tar iat ic of, brt not confined to, calcareous grasslands. It

la qu i ta co«»on in heathy graaelanda on Rhuc today. Linuc

aathar t icuc poaaeaaec tha fibroua and olaagiruus propartiaa of ^ .

uaitaLjaaiauB to a •nail datfra* hut by any nodarn aiaa>aaant it

doea not rival tha propartiea of cultivated flax. Godwin (1975)

raporta finda of ita pollan in aaaociation Kith Bronra Ag« and

Harly Iron Age cultivation, Linua oathar t inu» waa found in four

•aDpla* taauatd to be a«aol i thic (1, 2 , 4, 6) and aavaral

neolithic (5, 10, 12, 14, 15, 33).

It ia notabla that all of tha Naolithio oontaxta containing LillUA

pollan ara acaociatad with tha watarcouraa. SaBplaa 5 and 10 ar*

fron tha rook duap; aaaplva 12, 14 and IS ara froa contaxt

400128; aaaplaa 30,31,32,33 and 34 ara froii tha ftiddan duBp; and

30 ia froB tha ptat in tha watarcouraa Par,iapa t ha -wa taroouraa

2 ; OS



was used as a ratting pond for the flax. This was posaibly in the

neolithic but it io BO re likely that later, it took place after

• oa« of the upper sedinenta had been dug out of the fluah. Thia

night relate to the making up of the banka of the watercourse by

the spreading of rubble, or to the laying down of a brushwood

base , perhaps to consolidate the flush for use aa a pond. Macro-

renains of the cultivated flax L-irmi us itat Agfl inuii provide the

beat evidence of retting and without these the interpretation of

these deposits nust ranain uncertain.

Th* Littor*! SJoment

Thare ia little evidence of an obligate littoral elecent in these

pollan floras. However, nany pollan taxa ^ould represant plant

•paciaa character i nt ic of local narine conditicns. These include

Caryophyllaceae, Chenopodiaceae, Runait and PI ftp litfj can tint

suggesting that the narine influence although strong has not been

a predominant factor in the fornation of the fossil assenblages.

Tr** Pollen

Overall, there are significant differences in the amount • of tree

pollen in the range of on-sita sanplea investigated. Saaplea with

low tree pollen counts include •••ol i thic •••pie* froa BA (56,

68, b6, 67) and both •••olithic and neolithic e>epUa frou AO and

AD (S-7, 10, 12, 14 and pot encrustation samples 16-29). Sanples

with high tree pollen frequencies include BA 32-35 and BC 42 and

43 which are sjo.it likely neolithic or later- Off-site pollen

•nil ys»a would tend to oonfirn that the period when tree and
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• hrub v*g a tat ion was at it« cost proninent locally W*B af tar the

tin* of neaolithic occupation excavated at Farn Fields. Th*

pollen suggests a scrub woodland eletent with hazel and alder

prado»inating. Howavar thera ara in *o«a aanples with relatively

high proportiona of Âiilia (14.6 - 37 . 5X TLP in sanples 2, 3, 32,

33) and in sacplas fron tha resinous Bans in the burn-fill

(sanplas 42 and 43) very high Emui frequencies (44-46. 2X TLF' ) .

Cultivtrs

Only two undisputed cultivara have been identified anongot the

pollen assemblages. Flax, which uas found in the burn-fill and •«

diacuaaad above, and cereal. The pollen of cereala occurred in

four aanples fron on »ite (19, 23, 28 and 29), all of which ware

fron potaherds. All four aaaples aluo contained higher

proportiona of Fi 1 jptndula pollen than in •anple* fron th«

aadinant natrix ( og . group 4 aaBplas) and thaae findings ara

intarpretad aa avidenca of foraar pot contanta (Moffat in prasa).

It in difficult to placa thaaa aaoplaa in a wider context aince

p 1 1 but aanpl* 29 co>a froc oontaxts with BOB* contamination.

Howavtr, givan tha finda of caraal-typa pollan in tha •onolith

fro« Para Fiald* (Rhl, Hirona and Edward* mt ) it la poaaibl*

that cultivation wai practiflad cloaa to tha axoavation ai ta in

tha Htoiithic aftar 4000 BP Thara war* nuaarous h«rb tax«

praaant in tha pollan rvoord aany of whioh Might ba aqua tad with

w*«di. Thaaa fit in to an occasional and ••aaonal outbreak of

•aad growth; thay ara unraaarkabl* and do not coBpliB«nt any

particular agrarian or crop ayataa
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Fluk*

The ovs of the sheep liverfluke FtMCiolm hipmtic* were found in a

•asple fron the sonolith, in three aaBples of woody peat free the

•idden deposit (32-34), and in ft tap 1* 7 of woody peat f roc

alongside th« watercourae (36 in all). Although known as the

sheep liver f luke this parasite haa been recorded in cost orders

of aninal but it ia a atjor ep iroot ic inf««tor aasociat«d with

liv«»tock particularly wh«n k«pt at high denmitiea in »ncloa«d

condition* R*p«at*d f««ding upon inf*at*d graailandH l*ade to

parvaaive and ««ver» infestation. The *waapy burn aide IB an

appropriate habitat for the wetland nnail which ia apecifically

required to conplete the life cycle of the fluke and the boggy

watercouree aay we 11 have oneouraged contfregationa of liveatock.

Ha. Fiona Quinneas, Diraotor of the Rod Deer Project on Rhun

writea -

'Rhue deer are quite often infeated with Faaciola hepatica .

During a period between 17.3.74 and 11.2.75, I collected 132

faecal •••plea fro* deer in our atudy area, 23 X of which had

poaitive £ h agg counta. Count • varied between 0 and 36 . Egg

count a fro* a aaeple of thrae deer kept here in an enclosure at

higher denaity varied between 0 1 5 .

Frou 53 of our study deer 1 we> able to carry out post Bortess

this spring and, of those which still had intact livers, I found
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that 42 X of the liver* uere infested by one or mori

•oatly very few - i.e. 1 - 4 fluke but one hind had 28

comm. )

Fluk« ««y h«Y* originated in the native red deer of Rhum or any

livestock, watering and excreting at this nwanpy uat«n edge.

BRIAN MOFFAT, SHARP, 36 HAWTHORNVALE, EDINBURGH, EH6 4JN.
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uaa ovar tha canturiam. Tha mout aKtanaiva soil at tha tin* of

prahimtorio occupation im likaly to hava baan a paaty glay though

a pod 10 1 Bay hava ooourrad in tha baat drained mituationa, aa in

batwaan aaapaga lin«a. Th« pr«aano« of a for«at oovar would alao

hava improved drainM*- Cultivation in raoant hiatorioal timaa

has raault»d in the loa« of th« original paat lay«r and th«

production of a ahallou atony ainaral topsoil within uhioh tha

bloodatona arifaota hava baan found.

of Q»o»orpholo4ioal mod Padolotfioal Kyolutioo of Araa in

Tioinity of JUoavatioo Sita

POST OLACIAL Hiatorio tima: cultivation and mixing of

uppar horizon (layar I); loaa of paat

layar; laay bad formation.

Plandrian tranagraaaion to 8m, occupation

of aita ?

Davalopmant of a paaty glay-podcol
•oil auita.

LOCH LOMOMD

ADVAMCB

Corria glaoiara on Rhum; intanaiva

pariglaoial prooaaaai; axtanaiva mpraadv

of aolifluotion (Uyar II).

LATE OLACIAL Traxiagraiiion to 30a 0.0. t formation of

ahoraltnai raworkiog, raaorting fluvio-

gltoial dapo«ita and land forma btlov 30«
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Thasa aajiplaa diffar from tba othar faatura fill* in having*

comparatively apharioal stonaa. Thaaa atonaa ara alao small and

wal l aortad. Th« aaaplafl art aiailar to each othar.

19, 20, 21. BA60

Saaplaa 10 and 21 ar* aodarataly aiailar to aaoh othar, but 20

!• slightly diffarant. Tha Btonaa in aaapla 19 ara mod«rat*ly

•ph«rio«l, uhila tho«» in aaaplaa 20 and 21 ar* alightly aor«i
u n g u l m r than tha aaan. Th* aphariolty of 10 and 21 ia vary

ahil* that for 20 ia much laaa BO. Stonaa in all thraa

ara lar<« and poorly aortad. ,

2 2 , 23. BA01

T,';••• vaapla* d i f far ali^htly froa aaoh othar Both oont f in

ston*> which ara laaa apharioal than tha maan, aaapla 23 vary

n u c h B O . Both hava vary variable- apharioitiaa. Whi la tha atonaa

in aaapl* 22 ara amallar than tba maan and aodarataly wall

•or t«d thoa* in smapla 23 ara largar and aodarataly poorly

• or tad.

24, 25. B4093

Th«>« jaaplaa ara vary aiailar to aaoh othar. Both ara alightly

!••• apharioal than tha aaan and contain atonaa which ara

• lightly largar than tba ma-an. Tha variability of both is

•lightly graatar than tha maan, for both oritaria,

26, 27, 28. BAQM

Th*«« «aapl«B d i f f a r froa aaoh othar , 20 aora ao than 27 and 26.

U h i l a 2B and 27 ara laaa apharioal than tha saan and contain

Urgar a tonaa, 20 ia Bora apharioal and contains largar itonaB.

T h i a f o l l o w s tha trand aatabliahad in othar camplaa w h l o h ghows
that angular Btonaa whioh ara axotio to tha paraot aatarial ira

•lao largar than tha aaan.

D JORDAJf, IMQLI3H UIIITAOB* FOtTRISS HOUftI, SAVIU ROW, LOIDOi.
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Flandrian ( i . • . o. 10,000 BP to th« prsaant). Hora ganaral r«vi«ua

of raia«d Bhor«linaa around Scotland <B.g. Sissons 1076) hav«

provided aapB that indicate tha altitude attained by th« a«a at

the peak of th« Main Poatglaoial TranBgrBsaion (i.«. o. 8500-7000

BP). On RhuB, thiB fiflur« ha a baan put at o.8-0a 0.0. It is

icportant to not*, howavBr, that f igurta d*rlv*d fro* «uoh

national diMfBBB arc broadly r«lat«d to HBwlyn Datua, a B«an-

tidv dmtuB, whilst Rhua local datun, aooordinK to tha 2nd Edition

1:10,560 napa, im a lou-tid* datua. (Ho r*Burvay of banoh aarks

wan oarriad out during production of th« li!0>000 aapB on Rhuai

th* b«noh mark altitudta tfiv«n on thaaB napB ar« th» 6-inoh 2nd

Edition valuBB convert «d to B«tr«a) , Adciralty TidB TablBB

indioat* tht tidal rantfa in thia ar«a of th« Inn«r HabridBB tj ba

o.4n. Hanoa, on th» altitude rcaohad by tha Main Postglacial

TranBf rBBBion on BhuB whan r»lat«d to looal datua should b«

inor*aa«d by o . 2a to 10-lla looal O.D.

LOOM! Short-Forming Fmotorm;

In addition to th* datua probl«a, tha davalopatnt and altitude of

•ny particular shoralins ftatura is a function of looal factors

•uoh as B«dia«nt supply, Bjqpoaura, offshors profils and coastal

profil* (a* ••!! as rsglonal factors such as isostasy and sustssy

uhioh altsr ths sltitud* of opsrmtion of Btrins prootncs ovsr
long tia« psriods),

On Rhua, sodiasnt supply to tha coast today, as apparently during

th« whols of th» Pltndrian, is vsry low, This is indioatsd by th«
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oomponant of foreign arratics, ii suggaativa of glacial motion

playing BOB* rola in tha origin of tha sadiaant, though no

•triationa tiara notad on any of tha olaata. Tha poorly eortad

natura of tha sadlaant would alao support a fllaoial origin but

the roundnaaB analyaia iaplias that* ooBparad to aoat tills,

which mainly hava a aodal O!BBB of •ubingular aatarial, thia

stdinant haa baan subjactad to rounding, praauatbly by fluvial or

carina prooaBBaa. Tha avarage olaat torn ia not dianinilar to

that found in tilla although tha o/a ration ia ralativaly low

icplying aalaotion of or acidification to flattar olmsts auoh an

OOCUTB on baaohaa or aa a raault of frost ahattaring. Conaidaring

•11 tha avail*bla inforaation it IB oonoludad that tha sadiaant

underlying tha arohaaologioal aita ia a atona-rioh, glaoial till

that haa baan partly aodifiad, probably by aarina prooasiaa,

producing inoraaaad roundnaaa and flatnasa in tha olaata,

Tha altituda of tha aiapla pit ia slightly abova tha laval to

whioh it nay ba infarrad that tha upparaott Plandrian saa

raaohad. It is tharafora thought unlikaly that marina

codifioation ooourrsd during tha Plandrian. It is sora probabla

that auoh sodlfioation took plaoa during tha Lata glaoial sarina

ragraBaion from tha marina li»it (at o.36m local O.D.) at tha

h«ad of Loon fioraaort.

Bloodstooa

A datailad gaoaorphologioal aap of Ouirdii/Bloodatona Hill ia

ahown (111 122 ). Tha following tooount foouigai on th«



AGE CALCULATIONS

At the end of eaoh fiv* oyol* pariod th* aaApla count rat** w*r*

converted to radiooarbon dat*a according to th* itandard

trettn«nt of Stuivar and Polach (1870). Th«r» !• unfortunately no

siuilmrl^ riforoua approach to «rror analyaia. In thia laboratory

the errora on (a) background, (b) Bodarn standard and (o) th«

smnple count rat**, tog*th*r with *rrora on (d) qu*nohin*", (•)

f ractionation and (f) raplioat* analyai* all contributed to the

final error in the ajfo .

OR OORDOH T COOK * DR BH SCOTT, SCOTTISH UNIVERSITIES RESEARCH

AND REACTOR CENTRE, EAST KILBRIDB.
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