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A PALYNOLOGICAL ANALYSIS OF A PeAT CORE

FROM THE KINLOCH GLEN, IBLE OF RHUM

Romola Parish

INTRODULTION

This study 18 based on & four metre Ccore cbtained by Suw Bellamy
in 1924 from a bog 1730m inland of the excavaticon sites 1n  the
Kinioch Glen (NG 3B86002). The bog 1s situated on gently shelving

sandstone having a dominant vegetdtion of Calluna vulgerys,

Erigphorys vyagibatu® and Sphagnyll spe.(1n June 1987). The basal
deposits ware a dark peat with woody fragments of PBetula or Alnug
overiain by & light coloured peat, about 3m deep. This was topped
by & layer ot recent, undecomposed plant material. The bottom

B770 + 90¢ BP (HAR-5408).

LABORATORY TECHINIWQUES

Samples fTor analysis were taken at .03 intervals and prepared
foliowing the wmsethod of Faegri and Iversen (1973}, Alter
acetolysis the samples were sizved using a 10um mesh and an
ultramsonic agitatyr to remove silica and other mineral matter,
The slides were examined using a Ieiss binocular microscope at s
magnification of x420, An o0il immersion lens was used for
detailed identifications (xi0Q00)., The two principal sources ot

rafarence used for pollen identificetion were Erdtman gt al.,

2 . A2



(1961) and Moore & Webbdb (1978). Trhe whole area under tha lé&mm
coversll1p was examined On each slide by traversing the area in

s'rips #qual 1n width to the firelc of view.

PRESENTATION OF RESULTS

The pollen counts were calculated as fercentages of total
terrestrial pollen and drawn up to produce the pollen dyiagram
R N S B R R < total land pollen sum was Chosen &% the basis tor
calculation bCecause 1n sOme 1nstances there were No AP grains
identyfieC. Counts of aquatic taxa are excluded from the pollen
EUMm  as they represant only the local aguatlic ernvironment.
Proportions of tree, shrubs and herba, were Ccalculated as
percentages of total pulilen ard spores to produce a summary
pollen curve, Only levels where the pollen sum excesded 50 pollan

grains were included 1n the pollen diagram.

INTERPRETAT]ON OF RESULTS

The dJdiagram was divided into four local pollen assesblage 1ones
(PAl), two of which are divided i1nto sub-tonas. Dating of this
core is based on the tentative assuaption of a steady peat
accumulation rate, the basal radiocarpon date, and comparison

wmith assemsblages from other cores Trom N.W. Bcotlang.

ione | J.00-2.80m Ugtula-Ericacear PAL B770+90-7300
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This is tha bamal 10one of dark browmn peat. The raci1ocarbon date

for the lowsst O.20a {4,00-3.80m) was B8770+90 BP (HAR-4608).

Uf the tree species Jgtyuls 1% the most 1mportant, with a small

amount o7 B. nandg, & dwarf Eirch rative to mountainous areas of
Britain, Scandinavia, Siber.a and the Arctic circle today, herws
taken to represent open, coid conditions, Finus pPollen here may

be deri.ved by wind transport from tre Scottishh malnland. UUEroyug
begins to appewar afrer B. ngng dJdeclines, suggesting a moare
temperate climate although Lts peak at 3. .05m, may be due to

washing of poilen onto the bog by 1ncreased surface drainage. Jak

remalns relatively unimportant after this paak ., Alnys APPDFAr S
consistently .r small gquantities throughout the z0one, and BLgr,
Abigg and FPicea vccur intermittently. Abies and Plcea may arine
here from long distance tramsport. As they are not native to
Britain 1t 8 ilkely that they are Jderlved trom weari.er

sediments.

Shrubs are dominated by (gryluys and Junipgrusy it alternating
peaks. Jynjggrug indicates base-r1ch s01i conditions and tends to
be usurned as shading from taller trees increased, and by more
acitd soil conditions. Salim pollen occurs near the base of the
core. Thim g@Qroug includes many tara with wide ecologic «nd
geoQraphic ranges. Ulgs pesaks Iin this 2one)] LONICECd and FranQuls
Aaarw their only appewarances and Prynuyl occurs| these pcllen tama

may &#)) derive from northern tesperate or cosmopOlitan speciss
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sugyested faor this time on Skye and Lewliws, be due to Cclimate (eQ.

Birks 1%9732}). It 1% not possible to distinguish Detween the
affeacts of these two factors in pollen data of this type. 1The
vegetation was Jainly grassiand, wlth scattered birch 1h less
®<posed Pl T3 Heather and roer dominate an impoartant sCrub
component pooeibly indi. L mtirantal climate. Strongly
competitive ruderal gras E ' . est some disturhance
although no charcoal wes roce o he polien preparations.

{one Ja 4.72-¢.1%m ~lnus-Ericacege PR 7300-5000FF

Thhe Doundary oOf this zone 1s marked by & Change 1n  colour, but
not testure, of the deposit toc & lighter brown at 2.75m. There 1n
an  1ncrease 11 Detuia, vut more 1mpcrtantly, 1N Alngyg  which

reaches Lts highest frequences here - [ 30%),

A tTall in CGramlneaws 1% matched by & 3imultanegus rise 1h
Ericaceae. There 18 a cOmplete de-lire 1n all shrub species, with
only QErylyus &and JUNioRrus appearing at one or two levels. The
proporticon of AP 1 NAF (non-arboreal pollen) rises initially, but
falls to a fairly steady lower luvel of around 234, There 18 a
decline in terbaceous taxa in mic-rone, C¢ responding with a
large peak of Ericaceous taxa, Following this, CENnteaurEd asppears
in signiticant quantites. Common 1n both late-glacia! and
anthropogeaneocus Tloras (Bodwin 1973), ocentaursa is rare 1n

Scotland today and often associrated with cultivation of rye. lt

Aay nNave besn & Native late-gilacial relic. Plantagge, Cotertilla



and UmbDellifergg also occur, which support the possibility of
buman disturbance. Fotentilla 1% & pollen-type 1ncluding & range
of plants 0! wide tolerance of pH often associated with declining

AP ftrequencies.,

Fteridophyta and aquatic taxa decline throughout this zone, which
i characterised by low TAP {freguencles. The decline of Sghagnum
i1s assocrated with drier condirticons of ¥ post-glacial - m

per1od, and subsegquent out-shading LDy expansion of alder.

lone Za vegetation 1s dominated by an Ericacecus 8Crub and alder
18 an impourtant element, probably 1n damper, more sheltered areas
or 4% &4 SuUCCesslONal specles of drying bogland. The 1ndications
ot human presence show that humarn activity continued on Fhum
through the time not represented 1n the Kinloch Excavations.
Indeed 1t 18 unlixely that Rhum would not bave bewn occupled

during this per.od when climate was &t 1ts most favourable.

~ 3 -Ptegr R Q- P,

The general trend of low TAP 18 continued but the relative
proportions of A® 1 NAF fluctate more, reaching zero at 1.8%m,
Within this sub-zone 183 a total decline of trees and shrubs.
Briulea slone recovers 1n amid-zone, although Pinyy and + nygp
reasppear 1N ssaller quantitites. {jl|gx survives and peaks near the
top of the tone, and at two consecutive levels, Frynys maskes its

most signitficant appearance bDefore vanishing totally.



There 13 a rise in Gramineae corresponding to the decline in

" arboresal taxa and Ericaceas. (Centaurms peaks, but Fotentilia 1is

the only other herd of any si@nitficance. Others do occur, but
only waporadically. 247QUid0 s and Usbelliferae are the most

impartant; the former occurs On |!imestone on Canna today, but has
a wide pH tolerance s0 could survive 1n the more acid environment
of Rhum, Spores are more frequent at this level, with rising

Sghagrym, Pterigdiym and Polypodiy . Aquatics are at their highest

levels here also, possibly 1ndizating a wetter bog surface.

This total decline of AP 1s 0t considerable 1mportance 11 the
caontext of the demcrstrated sctivity of the people of Rhum. It
ugyests widespread forest cCclearance and 1ts replacemant by
grassland, probably ass0Clated with the i1ntroduction of graring
animals and possibly correlated with the second phase at

occupation at the Farm Flrelds excavation si1tes.

The boundary 1s marked by a rise in AF, sustalned at higher, but
fluctuating levels. The rise consists mainly of i1ncreases (n
Petula ond Alpys, although QuErcys and Plnys are again of soms

importance. Acer, Fre=inys and Pgopyujus are recorded only

sporadically.

Shrubs show a general i1ncrease] [orylye and Ulgx being the m=most




doainant, but [lgx also occurs., A fall 1n Gramineas 18 satched by
a rise in Ericaceas but not to previocus high TfTrequencies.
Centpyrey and Artemisig (Hrobably a different species, assOCiated
with disturbance here, from the late-glacial speciss of lone 1)

are present but Plantagg is missing for much of the lower part of

this 1one. Other herb species ildenti!ied tncluce Cgnwvgiv .
Luphertia, Filigenguyle, L UASY 1 Hal-acede. FPglygenyms and

Wabelliifgrese [gUCrium OcCcurs on Hrum today but is known to be

highly susceptibie to sheep Qraziig on Lanna, and 18 commOoner in

wet Cdlcareous environments.

Pollen of Ljnum gypitetisgimym, the cultiveted flax, was fourd 1in

thi1s zone. Flax polien 1s beileved to be dissemlirnated only very
iocally to the parent plant suggesting that the cultivation was
rnearby. The distance ot the sampling site from likely sultable
arwas, PO v &8r , sUQgests that the single flax pollen grain was
possibly derived from long distance transport. Pollen of flax was

also found 1n the or site samples by Mottat (mf),

The 10he suggests an (ncomplete recovery of forest with wettier
bog surtaces and possibly wetter climatic conditions indicated by

rices 1n alder and Sphagnum, anc a Tall i1n Ericaceas.

The beginning of thas 10ne 13 {dentified Dy & fall in AP and a

recovery of Ericaceaws, toQether with appearance of Compositae,.




L ] ia continues tc dominate the tree taxaj thare 18 a Tall in
Pirys and  1n QGuercup atfter an (nitjial peak, AlNUE res2alns a
sesoncary dominant, but does Nnot appear initially. A scatter of
poller from other tree taxa OLcurs which may be derivecd from more

distant sources.

SWNIDET WS reappears, and remalns at low levels throughout the

rest of the core. [grylus declines 1n 1mportance} Jlex appears 1n

two samplen. Gramineas fall to [Ower levels but parsist to the
top of tha ione. Ericeceaw show a large 1initisal rise, and
Centaurea, EGuphaorbiaceas, Filioendola, HMajlvaceas, Um fgr

and Potentille make wup the herb spectrum, Spores remain

relatively 1mportant - Ptgridium, Folvopodium and, initially,
LhreoEadium, and the ubiquitous Jphagnym. Aquatics are dominated

by Hyriophyllum.

Continued disturbance and relatively ihtenslvae land use 1%
implied in this zone| probably by sheep grazring which is thought
tc have besen an 1mportant part ot the economy at this time (Love
1983). His'torical evidence suggests the continuous occupatron of

Rhums throughout this period.

The importance of Ericaceae ratlscts the naturai, and possibily
man-induced podsolization process to which all British soils have
been sub)ected, duw to detericorating climate after the post-
glacial thermal optimum, It alsc reflectes the recent history of

intensive landuse on Rhum - primarily Qrazing by sheep. Moorland



resmoval of sheep have besen replaced bv restocking with deer and

it may slsc De suppressedc by competit:ion,. Nymphamg 18 the only

agquatic present. It cccurs in acidic waters possibly colonizing
bog pools fTormed 1n old peat cuttings. AP 1 NAP rises again to
about 23%.

SHMARY

wWoodland was nevar fully developed throughbout the Flandrian
acrossg the bottom ot the Kinloch Glen on Rhum. Possibly many of
the open areas ware Not avalliable for tree colonisation due to
the early development of bog. wWoodland reached its maximum extent
at 2.460m depth in the peat core where AP attains 634 of total
pollen. Ericaceaw and Gramineae w~ere the dominant taxa
throughout. Birch and alder were the most fregquent trees bDut
pollen datas suggest that pine ard oak may have occurred locally.
Hazel, Jjunioer and whin occurred in Yavourable locations within a

matrix of grass heath.

Compositas, plantain and Pgigntilla assume greater i1mportance
near the surface presumably as agricultural activity was
intensified,. The dOMIHItlDA ot grassland over woodland may have
teen dus to a combination of a harsh snvironment., podsolization
of soils , unfavourable topography and extensive (nfluence of
man, both temsporally and spatially. Trees will grow on Rhum

today, howsver, #0 climate cannot be the sole determining factor.




FURTHER STUDY

Two further plLlioct studies were carried Oubt as part of the
investigation of the Kinloch Glen peat core) an attempt to apply
the Kontromn Digital Image Procesasing System to a1d In the
identi1fication of fossil pollen, and the application cf DNA
characterisation techniques to the stratigQraphic study of the

peat.

USE OF KONTRON DIGITAL IMAGE PROCESSING SYSTEM (K,.I1.P.S.) FOR

POLLEN ANALYSIS

The aime ot the pilot study werse

- tO analyse prepared slides using XIPS as an alternative to
the optical microscope.

- to obtain enlarged images and photographs.

- to attempt to automate the pollen ssarching process.

The Kontron Image Pirocessing System was devisad for use 1n
cytology, particularly 1n the identification of anomalies 1n cell
division, The eguipmant consists of an autosated scanning stage
under a nNormal binocular microscope) the staQe has an 0O-slide
capacity. The monitor cean be programmeed to set up a mseandar , a
series oOf squares covering the arsa to be studied; the squarss
ares contigQuous, but not overlapping, thus ensuring nNno duplication

-

or omisslon of any field of viaw. Co-ordinates of fiemlds of view



can be stored, and later recalled for Lmage processing. At er

field of vision, two adtofocus routines, operating on wx, y, and I

arew, focus on the most prominent obrect. Thiw 1% also manually
adjustable.

The IFM  (lmage ProcCessing Module) 18 programmed to ennance
contrast betwesn feature arnd backgroundj this appears to “latte
the teature out of the screen. The Teature can De enlarged (x4)
up to three times, and photographed at any stage. After ®ach

enlargement there 1% a stilling process of 1mage integration,
which removes nolse and movement introduced by cameray and a4
1ilter process to eliminate the wifect caused by enlargexent of
the individual s juares of which the video screen Cconsists. A
calibrated scale of any size can be added (to the original video

tfield) and new features photographed.

Several focai planes ot an object ot some depth can bLbe conbined
to form one linear picture containing 4!l elements of the object
in fotus., An infinite number of plees can be used, thus reducing

4 3D object to 2D without losing any detail of resolution.

ApDlication to Thy Peal fore

A attempt was made to automate pollen ssarching by asking the
computer to wllminate from any given fieid ot vision thosae
particles above or bwlow & given size, and below a given

sphericity. The sizes selected ware 10-100um, and tha circularity



index scCale was from 0.5 to lu (lu = total perfect circle). The
siiew Cchosen ware assumed to cover the range ot British pollen
spec.es., Howevar, there was considerable ditficulty in ceveloping
the programass Decausns the computer was unable to distinguish
betwawn pollen graines and other matter when these were 1n contact
with each othe&r 10 any gi:ven focal pilsne. The slze rangs chosen
was also too large, because this 1ncluded most of the other

organic matter Oon the slilde.

A final attempt was made to distinguish Qrains by an area-
perimeter ratio - 1t was dssumed that relatively solid’
structured Grains would have a low rati1o compared with degenerate
fibrous material. This failed for the same ~easons as above., The

ma1n problem mwith avtomating analysis was the fact that the si1ze

and shape range ot pollean was too great, and problems snsued
relating tou dJdamaged grains, ar naturally split ones, w.Q.
YUNIGErJR-

Coner

This 1% & new sO0ftware package which 18 becoming available for
KIPS., It was developed for cytology screening of cancer cells,

but is adaptable for any cell-like shape (i.@. almost any shape).

Thia snables the computer to " learn’ about 18 characterjiatics,

including shape, size and surface pattern ot the target object)



locate theme on slides, and store their co-ordinates for recali.
It would thus be possible for KIPS to 1dentify and count &
large number ot Individual spescires Of pollen grains, praoviding
that suitable parameters (0O distinguish betweoen Closely relatsd

species, could be communicated to Lt.

ATTEMPT TO EXTRALCT DNA FROM PEAT FIBRE

The composition of DNA from cell nuclel 13 genus and specles
specirfic., The aims oOf this stucdy were to ertract and sxamina DNA
from samples of peat, to characterize the peat depcocsit and help

confirm the compocsition of past peat forming vegetation.

Al living cwlls able to divide contain a nucieus which 18
comprised mainly of deoxyribossnucielc acid (DNA)}), which encodes
the genetic information of the cel]l and the whole piant. Every
plant sreciles has & characteristic composition of DNA, by which

that genus, and specles, may be recognised.

The technique of ewxtracting and modifying plant DNA is now baing
wicgely used 1n many laboratories for genstic englLneesring’ to
obtain high-yislding, diswesa-reristant plants. Simjlar
techniques could be used to identity vegetation debris and
observe any ditfferences from present day strainas, provided that

the DNA has bewn preserved i1ntact.




The sssential Teatures of the simplest form of the procedure are!

1) extract the ONA separated from non relevant material.
ii1) place 1t 1n an agarose or mimilar gel and wiectrophoretically
separate 1ty compornents according to charge and density.

1i1) strain to detect the various bands Of separatad DNA,

The test substance, ®.g. extract trom the peat core, could be
separated alocngside DNA extracted from fresh hHheather, birch,
2ider, etc. A comparison cf the bands indicates any homology

betmnesn knowit control samples and the test material trom core

fibre.

There Are mOore se/®@ct. ve proceddres 1N which a DNA probe or
extract of the “trol material, label led with a radio-i1sctope,
is applied to the test sample. If there 18 homology betwesen the

DNA  components, the probe will bind to the bands of the test
sample. The amount of binding ingicates the degree oOf DNA

similarity.

Prigt teet for PNA smtrpction

As a Tirst step to test the feamibility of the i1dea, an attempt
was made to extract DNA from a sample of the peat core.
unfortunately, there are® two immediate limitations tao DNA
analysis ot peat

1} in the ewamination of Lindow HMan recoversd from a paat bog,



the acidity and tannins nad cCcompletely denatured profeins,
1ncluding DMNA (Stead ¢t 1. 19845), and provided the conditions

for preservation.
2) The presence ouf bacteria and other so1l microtflora, which

contain DMNA, would sericusly contaminate any plant DNA.,

To examine for Ccontamination by bacteria, 16 samples ot the peat
at different depths were taken using & steril!le spatula, dispersed
1in sterlle distilled water, 4nd plated out on nutrient agar in
duplicate. Tubes with distilled water shaken with the spatula
were negative controls. Uhe set of plates was 1ncubated at 3?’C;
the other at room temperatur«, about IL.C. Flatew 1ncubated at
37%C showec occasional CGlonies atter 3 days. Those hept at room
temperature showed fairly heavy growth of bacteria and tungai,
indicating significant contamination by modern organlisms at all

depths.

Thus the samples were unsultable for extraction of plant DNA,

There were two possible approsaches

1. Prepare probes o the micro-organism DNA to determine
simularity with any DNA extracled, This 1s & compiex long-term

procedure, and probably valueless,

2. Wash the fibres with large ascunts of aterile water and filter

oftf all bacterta and small debris.
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EMVIRONMENTAL ANMALYGES OF S/APLES FROM TRENCH AM AND A BLANKET

PEAT REMMWANT, FARM FIELDS EXCAVATIONG KINLOCH, [BLE OF RHUM,

Kevin J Edwards and Ken R Hirons

During the course oOf excavations in trench AM, a peat-llke
organic deposit was discovered sealed beneath slopewash. At the
request of the excavators the deposit was sampled for 1ts pollen
content, The amount of identifiable pollen was msagre€ and 1 an

attempt to extract as much envircamental 1nformation as cosslble

the oOpportunity was taken to assess the material for its
charcoal and .nsect content., Trhe deposit conteined fragments ot
lithic material and a small pLece of pottery. The preliminary

examlination of a4 small remnant of ne-~hy blanket peat wasd also

undertaken,

Trench AM 18 located & m wast Of the western wall of the
principal excavation field at grid reference NHM 404 999, The
ground surface her® 18 OO an 1ncline with the watercourse running
NW to SE through the trench (to the north ot the sample spot) and
the southern limit ot the slopswash deposit lying south Of the
trench, The organic material wie found in the socuthern portion of
the trench and the stratigraphy &t the sampling point 1w

described 1n table 43,

A monolith of saterial was coilected and returned to the
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iaboratory for analysis., An adiscent sampie 0t the peaty material
(B cm in thickhess) submitted for radiocarbon determination to
the University of Clasgow laboratory gave a result of 47240+ 70

(GU-2106) .

The Leaty material was sub-sampie®d for palynological analysls and
recelved standard pretreatments based on NaQOH, acetolysis ang HF
(Faeqgr1 and Iversen 1973)., A'] armples were ~volumetricaily

prepared by displacement and tablets of Lycopodium gnnctinum were

added to allow sstimates of palynomorph concentration (Stockmarr

1971). Pollen and microscoplc charcoal preparations wers mounted
in silicone oil of 12300c5t viscoslity., Filive duplicete slides pear
sample l!evel were wvamined but the scarcity of polien, 1ts poor
condition ard the obfuscating charcoal prevented routine pollien
counts and 1t was oniy feasible to record nPumbers of pollen
grainy and spores. Charcoal microfragments gQreater thanm 151 um

11 area were counted and estimates Of concentration were made.
The pollen and charcoal data are pressnted 1N table 44,

Further subD-samples ot material wers sub)ected to paraffin

flotation (Coope 1983%), 1n order to concentrate insect remaina.

NCO remains were found Dut small fragments of Sphaghum were
gresert,
The resailning pesty material was passed through a lmm ssive. A

large number of charcoal fragments were found ot which charred

haze!-nut shells (Coryluy Avellans. were readily 1dentifirable. In

addition there were 29 fragments of lithic material and a single




sherd of ccarss pottery.

The organic material would appear to be s.milar to a highly
humified peat with very littie indication of the ceat forming
vegetation (which Lncluded Sphagnm) remaining. There ~as & high
content of both macroscopic (mainly hazel}! and microscoplc

charccal.

The radioccarbochn date obtainecd from the organic material was
A260+70  bp (GU-2106), which, suggests a neclithic rathnar than
mgs0lithic age for the deposit. This date might also bDe
consistent with the Ccoarsmware find (unknown at the time of
submission for dating) which appears to be simlilar toc sherds
touic-d 19 the neolithic contexts of the mai excavation area.
Also, the Uvated material underiiles thae supposed slopewash deposit
and 1% Not disslmilar to the date of 3943+ 460 bp (GU-2041) for a
wond sample at the base of the slopewash materisl In trench AL,
Tha date must, though, be viewsd with Ccaution. It the peaty
material from trench AM does contain 1ntrus:ve organic wmaterial
(eg. clder «roded neat or charcoal transported from
upslope/upstream) than the date (as could aleo be tha case for
thea trench AG sample) wil]l precede the date of slopawash by an
unknown perlod. Likewise, the possible minture of ory nicC
materials mesans that any C-14 detereinations could post-date

local mesclithic actaivity,

The Jow Quantitien of pollen (table 44) cannot reliably be



Oepth (m}

S'Uf" FIC(
0.00-0.30

0.3%-C.30
0.30-0.%

0.57-0.7C+

Cescription of Deposils

Gresr dominant flore

Organic plaughseil, seme angular slenes up to

0.09 » diameler

Retled, rounded sandsione pedbles in malrix
of sandy aineral seil

Black pual-like dapasil with visible fraguenty
of charcoal end dlesdstone

Large, slighlly raunded cobbles

Table 43 Trench AM: siratigraphy at the sampling point




&

Taxen (re. of Ceplh (maleas from base of depasil)
grains/aperet] 0.0-0.0! 0.01-0.02 0.02-0.03 0.03-0.C4 0.04-0.05 (0.05C.06 0.06-0.07

Pisus {pina) | ! 1

Heas {als) 2 4

Maus (alder] B 3 ] 3 2

Coryloid (hazel/mpetia) ! 1 i |

Salin (willow) 1

i (gron) i ! 1 Z

Cyperacasn (sadpas) l 7 7

. Pleatage {plamtain) ! 1

Rewtn (sorrel) ! !

Resecont (ress Tamily) 1

Indaleesinate Pollan 3 ] 21 4 1 ol ‘

Filicales (fern) 3 4 ’ ¢ 3 12 1

Polypedrivn (pelppedy) i

Coarcenl n.s .1 51.1 s I | x.2 12.8 8.3
(wal/cn’ 107}

Table 44 Trench AM : Pollen and charcoa! counls
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assessed for environmental purposes and this would espscirally bDe
the case 1T the dJdeposit was subject to the processes of
contamination conjectured above, since the microtossi] content
would be similarly affected. the samples are dominated by Alnys
and Cyperaceaw p2llen, both of which are 1ndicative of wHr t
conditions. The resistant spores ot Firllcaley are frequently
differentially preserved in pollen preparations but they do
indicate the local presence of fern species. All of the pollen
and spore types are pressnt 1n detalled analyses from both the
Farm Fields scil samples {(Moffat mf) and the raised beach deposit
to the west of the excavation (Hirons and Edw~ards mfa). The
ubigquity of the taxa from trench AM 1n many differsnt age levels
1N the ralsed beach profiie, precludes a realistic assessment of
either deposit age or the sxistence of contamination but the
presence of Alnyg suggests a post 4300BF date for the final

accumulation at the sl1te.

Upslope of trench AM, there is an arwa of denuded blanket peat
which has bee~ ercded by drainage waters and agricultural
activity (see [11104). A small resnant of peat 99 m north-esast of
trench AM wmae cored and the maximum peat depth recoverable in the
chamber of the Russian corer (Jowsey 1964) was found to be 1.13
-, The deposit consisted 0f &4 humified fibrous peat, A basal
sample and two from higher in the profile were taken and

processsed for pollen analysis. The results are shown in table 45,

The basal sample has much higher Alnyg, Corylold and Filicales




va'ues tran those higher in the profile wheras the revers® 1s the
casw for Gramineae and Callung. The decline (-~ woodland taxa at
the raised besach site is dated at around 3730 BP. It 1% not
certain that this date wouid apply to the decline 1n Alnygy and
Coryloid 1in the Dlanket pwat but 18 18 possible that the event is
analogous. Thae basal sample 180 contains more Gyercug pollen
than 1s found 1n the ra.sed beach profile. These findings suggest
that prior to the peri1od of wmoodland reduction indicated 1n the
blanket peat samples, the so1l conditions upslope of the Farm
Fields were drier and asble to support some Dak with alder-hazrel
wondland, although this was probably open with an understorey of
herbs ‘lnd ferns. Aftter the woodland declline an acid-heath
replaced the woodland here rather than the acid-grassland around

the Jdamper ralsed beach site.

KJd EDWARDS & KR HIRONS, SCHOOL OF GEOGRAPHY, UNIVERSITY OF

BIRMINGHAM .,



Oepth (metres from lop of depesit)

Toxen (7 telal land pollen) 0.64-0.65 0.87-0.88 Vo12-1.13
Betwla (hirch) 2. 10 3.5 16.70
Pimue (pine) 0.3 G.30 0.30
Ulees {eln) 0.30
Ouercus (oak) 0.30 2.90 7.70
Alaus (ataar) .90 .20 19.90
Cergloid (hazel/myrile) 0.50 4,30 19,00
Gremineen (grasses) 9. 40 ¥. %0 20.80
Cyperacans (sedges) 0.2 6.30 8.70
Callune (heather) 5.4 Z.80 0.%0
Erica-{ype (heath) 5.30 C.60
Filipendule (mendowrweet) 0.%0 0.50
Plastuge lenceelata (ribwart plantain) 1.70 7.50
Petantilia {termentil, etc.) 3.40 5.0 3.90
Sehagaua (heg messes) .00 22.90 .50
Filicales (farns) 0.% 21,90
Pleridien {(bracken) 0.30 (.80 3.70
4 4 4.3 10,10 43,20
Shrub 0.3 4,9 13,30
Ericecess 32.80 4.%0 1.20
Herbs 62. 40 .10 M.
Pellen (na. of grains) Pl M7 3%

Table 4% RH 3 : Pollen count



FPOLLEN AND CHARCOMN. ANALSES FROM THE FARM FIELDS BITE, KINLDCH,

ISLE OF RHam

Ken R Hirons and kKevin J Edwards

The organic depos.its near the Farm FLelds excavation si1te (Moffat
mT, Edwards & Hirons mf), provide only " snapshots’ of their
respective environmental contexts, A prorising locality for
providing & long-term record of environmental events at the Farm
Fields was that of the ralsed beach area to the west, At  a
distance of some 200 m from the excavations, a peat deposit began
forming at around 7800 rsdiocarbon years BP and 1ts investigation

forms the basis of this report,

M THODS

The Site and Field Sempling

The sampiing si1te is & soligenous mire found on estuarine clays
first investigated by Dr Donald Sutherland. The aim waws to find
the transition from marine-clay to terrestrial peat and Yo
provide & dJdate for the retreat of the wsea after the main

postglacial transgression. Sutherland s site (designated site

Ahl, I11 124 )} was surveyed by us as part of an upsiope transect
(111 10 ) carried out 1n order to detfine thae shape ot the
hillslope and the basin of accumulation, A sample monolith was

collected from the deepest point on the transect at an altitude

2 . Cs
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ILL 105 : (a) Plan showing transect lines of the core sitas RH1 and
RH2. (b) Transect lines showing peat depths. NB.2.51x
vertical exaggeration,



of 9.9 m local 0OD. The base of this profile is lOcated cCclose to
the maximum height of the postgiacial transgression. The

stratigraphy is shown :n table 446.

The imnmediate environment of the sl1te 1% rough grazing dominated
by Juyurnryg but forsaer cultivation ridQes attest to a more varied

history of agriculture. Above the fiwld the land rises sharply

and the sandstone siopey are dominated by Cpllyne vylgariy and

Molinle Ccaerylea. There 1¢« a coniferous shelter-belt to the east
ot the site and hedgerows containing Crateqagus mRNUQGY s &nd Salix
spp.

Laboratory Anglysis and presentetion of regults,

Loss-cn-1grition dJeterminations were made OnN CONtiQuOus 1 cm

thick samples which were dried at 110 C for 12 hours and 1gnited

at 330 C for B bours. The results are calculated as percentage
dry weigh* and they are plotted in T11 ! %,
Samples for pollen &and microscopic charcoal analyses were

processed by standard Na(OH, acetolysis and HF technigques prior to
mountaing in silicone o1l (Faegri & [versen 1975) ., All samples
were volumetrically prepared by displacessnt and taplets of
WYL OEOdiym ANNgLIny™ added in order that palynomarph
concentrations could be sstimated (Stockmarr [962). The pollen
sum aimed at was 500 determinable land polien Qrains which was

not sttained for all leveis ( #.9. between 1.03-1.17 » and in the




0.00-0.7

0.7-0.67

0.7/-0.73
0.73-0.
0.688-1,51

1.3i-1.55

L3-1.70

Oark drown, fibrews, wahuaified peat vith prass/sedqe
frogmanis, sems comrse sand-Tina gril.

Oark brown—dlack huaified peal with fibres and
grus/sedga fragmants. Sema ninersl 0.76-0.77m,
Mica platelets visible O.80-C.E2a,

Lase husifiad Ligh! brows wesd-vadge paat wilh som
silt particler.

Light drowm sedge-wesd peal, some ninsral content

0.77-0. Wa.
Brown weod peal with fibras wnd sedge companunt,

Sendy peat, send inceeasing wilh dapth, reels end

rhizemes of Phragmiles and Eqyipalvn prasenl, Sens
sandstons grit end mice present,

Silty cloy with Equigatym rhizemes, reots end aice
preseml and sendotons chips wp Lo 0.01m in suxe, Cloy
blue butl wilh rod mottling due to retling randetons

stonas.

Table 46 Core RH 1. stratigraphy




basal <clays which were barren of pcllen). Trne pollen data are
presented as a percentage o' the total land pollien sum  with

pollen and spores Outside the sum calculated as sum + taxon, The

pollen diagram (111 179 } is divided into local pollen assemblage

iones (RhAI-RNhIIl) some of which are further subdivided 1nto
subzones. Full concentration data are Not given here DUt & curve
tor total pollen concentrations s presented 1n Tl 1007, The
counts for microscoplc charcoal are based on fragments greater
than 151 um 1n wize. Curves for charcoal concentratiorn ancd the
total pollen to charcoal ratio (Swain 197%) are also presented 16

ili 1w,

Five samples were used for the C-14 dating of si1te HRhl. Four
sanples were taken from the pollien monolith and a fifth came from
the same samp!ew hole at the base of the pmat {(Sutherliang mt),
Dating was carried out on 2 cm or, 1n the case of the uppermost
sample where the pewat had less Organic content, 3 cm slices oOf
peat by The University ot Glasgow Radiocarbon Dating Laborator:y.
A chronoiogy of sedimentation may be proposed by plotting the
availeble C-14 dates (table 47) against depth and 1nterpolating
betwaen mean qQuoted sample ages. illustration sMOwS Such &
time-depth Ccurve which has been completed by assuming a date ot O
years bp for the surface and assuming the date taksen from the
basal 2 cm of peat by Sutherlend caorresponds to the basal 2 cm of

peat 1n the sample manolith.

T tima-depgth curve has been
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concentrations 1nto total pollen accumulation rates or poilen

tnflux in 1llustration (u?,

RESULTS

The stratigraphy recorded a4t sample site Rhl 13 girven 1n table 44,

Ppollen zone Rhl (1.97-1.41 m», B400-6%00 BF)

This fohe preceeds the rise 1n alder pollen. [t 18 Characteri1zIed
by a peak ot Cyperaceas (sedge) rasing from 124 to the highest
sedge poilen fregquencies 1n the profile (71%) before declining by

the end of the rone. Two subzones are detfined:!

Subzone Rhla (1.57-1.53 m, J400G-7500 BP)

This subzone is characterised by increasing Coryloid (ct, hazel)
and Cyperaceas percentages, talling QGramineae (grass) and
Campositae values and Ranunculaceae, Thaligtrym, Lrcogediym

st lagp and Empetirym are present, QOther herb pollen types include
koenioiae imlendice., Carvophyillacese, Jaxifragesceas. Brismisid,
r ferae, Flgntago corgngpyy and FP. maritimg, and Selisginells
sgllagingides spores Some of these taxas indicate the presence ot

plant comsunities which may retflect the proximity Oof the sea

{6.9., Caryophyllacess, Plantago =aritimg, Compositawe). Cthers
are charscteristic ot late- or early costglacial open
shvironments (e.Q., Artgmipis, EOENIQL4 imlandica. Thalicfrum,

Empgtrym, LysogRdivym amisqgo ). This subione sugQgests the



establishment of oOpen hazel scrub with an understorey of
torsetails, tTerns and sedyes and with tal!l-herb communities

including Filigendula, FRumex acetosa and Uambelliferae. Betula

(birch} and Pinyg (pine) may have bewn present on the 1sland at

the time DUl were probably not local to the Farm Faelds. The
closing ot the harel TaNOopy aAppears te have supressed the
tiowering ot Compositae, Thallgtrym, Lycopodiu®™ ®e!sdp and

Cepgtrum. Charcoal 18 low 1n concentration and percentage terms.

v H ~ 4 ” 7 - Q ¥P,

Coryloid and Cyperaceae pollen are dominant «nd Frlipenduylsa.

Fiipcgley and Eguigetum i1ncrease. Usmuynda spores arw present fros
near the start of this subzone and Pleridiyum (bracken) becomes
1mportant n the latter part. Open hazel scrub with &n

Jynderstorey of sedges, Filiperdule, Melgmpyryum, Rymgx, ferns and

Cgulsmtym spp. dominated this long period. The i1ncreased
frequencies of Poigntille &nd SugCisa,. the appearance of Lallyng
(heather ) poilen sugQest the establisbhment of dwarf-shrub heaths

on tha drier sandstone s0lls near the site,

Microscopic charcoa) tragments are present throughout the
analysed profile but are low 1n concentration i1n zone Rhl. Local
snthropogenic activity may be 1ndicated by the peak of Byupex
Acetopg-tvyow pollen 1n Klb and the increased frequencies of
several pollen types which may, arguably, support s suggestion of

local burning; EBieridiym aguilioue, PQientilia end Helasgvrus. In

coabination thess lines of evidence suggest that the vegetation




of the mire surface was disturbed by fire at times 1n this rone

andg that this disturbance could have contributed to the
establishment of Alnyg (alder) in the next zone (McVYean 19%a) .
it is not possible to attribute this disturbance to ei1ther

anthropogenic or natural fires on the deate presented here.

ot ng Bh “9,7 Ho-39=0 BRP

This zone starts at the rise 1n Alnyy pollen and ends Jjust after
Alnus and Couryloid pollen begin major declines and grass pollen
incresases. The jone 1e divided i1nto five subzones on the basis of

major fiuctuations in Alnyg pollen frequencies.

n h 41 - -~ QU-%9%¢ PP}
[¥g} inltlai oalax (willow) pollen peak declines (30-<1%) as Blayus
trequencies (NCrease and terns expand. There 1% less FPotentilliag,
Mglamgyrum and C(Cyperaceas pollen than in the previous to0ne.
Sphagnum #nd sedQes were replaced by local stands of willow which
wre 10 turn, replaced by Alnyy. There is a loss-on-:gnition peak
at 1.40 m» which suQ ests & period of erosi1on resulting i1n the
flushing ot mineral material onto the sire. McVean (19360, 3I27)
has shown that Alnyp QlutingQsa 13 a proneer spgscles Ccapable of
colonising a wide range of wet habitats as they bscome avalilable
and would not normally be 1nvolved in a simple Saljix-Alnus
hydroseral sucession. Ajnyg was clearly 1mmigrating to an area

already suited to 1ts colonisation.

Coryloid pollen freguencies were not affected by the Jalix-Alnys



Lab ne. Radiscarben yrs. BP | sd, Cepth (al

- 2082 780+ 75 [~ ol P )
82100 X : 80 1314
2107 00 : 80 (PR} v
@-2110 480 : 70 0.89-0.9i
W-2100 140 :=W 0.38-0.62

Table &7 Core RH! : radiocarbon determinations
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sucesslon, although ites concentratior declined briefly at the

lomwer rone boundary. This might indicate that (Qrvius 4avelland

was the species concerned here as the alternative Myrica gale

would probably have been jnfluenced by the local changes on the
bog surface had 1t besen present. The scarcity of Hyrica on Rhum
at the present time is notable {(eg. HMcvVean & Ratcliffe L9662,

Ratclitie 1977).

Subzone RRIIL (1.21-1.27 m, 3930-3700 BP)

This subzone is characterised by greatly reduced Hlnyy and
Coryloid and 1ncreased Pleridium and Gramineae values. These
changes indicate & reduced tree cover both on the damp aider-
fern woodland suggested for wet areaw of the mire and on the
drier surrounding slopes which may have suppor ted hazel. The
change to grasses and bracken and further reduced Sphagnym and
Eguisetym 1noicates & continued drying ot the local mire
surfaces. Charcnal concentrations and percentages are higher (n

RhIlvu and the start of Rhllc than im Rhlla.

The pollen changes and increased frequency =f charcoal in this
subzone sugQest the decline of woodland may be assocliated with an

increased i1nCjdence of fire.

Subrong Xijc (1.,27-1.,}7 =, 3700-3230 BP)
Alnus and Qoryloid pollen frequencies recover 1n this subzone and

a gradual decline of grasses and bracken takes place. Potentills

pollen valuss are low and Mglampyrym s absent, Jghagnum remains



% low and FolypQdiym rises. These changes suggest that the mire

surface was sti1l]l fairily dry but there 1s also Joss-on—-ignitian
evidence for the wmasining of mineral onto the wurface of the

site. This is the period of maximum Pinyg pollen frequenclies and
corresponds o the expansion of Pinys onto drier aerated bog
surfaces on Skye (Wiilliams 1976). Alnyyp and Corylus expanded to

regaln their former habitats, sugoesting open woodland as In
subzone Rhlla. Grass ard sedges maintain & Mmajor presence and a
range ot herbs 18 present. Fraxjnus pollen has a1ts tirst
appearance. Follen frequencies of Fllipendplye and Qpmynds are low
perhaps indicating that the' were unable to regQaln their former

prominencye 1N the rogene-ating woodland.

gubtone Rhlld (1,17L1.,9 -43 P

In thie subrone Alngs pollen frequencies are reduced and those ot
sedges 1ncrease. Fllaipenduls pollen and EQuisetum, Usmunda and
Sohagrym spores INCreass. Potentilla, Ranuncul aceas and

Mplampyrym all expand and Pigricdium has & peakn. There is some
evidence that charcoal production increased, certainly in

relation to pollen. This coupled with the possibility that
Ptgridium, some spewcies oOf Potent{illeg and Melgmpyrym, may
increase in response to fire, could 1ndicate tha disturbance of

veQetation arising trom burning.

In the first part of the subrone increassd Sghggous, LEQuingtym,

and Cyperaceas al] suggest a wetter mire surface. In the latter

part of tha subione a similar succession of pollen-types to that




found 1n Rhlla takes place. Sphagnye and (ypoeracedas were replaced

by Galir, agein coinciding with an increase 1N mineral content of
the peat, 1ndicated by loss-on-1gnition decreasing from 75-B0% to

40 L. This change was followed by the decline of Sgiix and the

re-expansion of Aloyusg with ferns. In Rhlla similar changes were
interpreted as resulting from drying of the mire and the
expansion of Alnyg was 1nterpreted as resulting from the 1nvasion

of Sglix by arriving Alnyg Populations.

The expansions of Ogmyndg and Fllipgnguls are 1nteresting as both

are resistant to salt-spray and this mi1ght indicate that an
increased 1i1ncidence of gales comtraibuted te the pattern of
events, The start of this subrone (c. 23200 BP) dates to around
the time of the welm decline when climatic shifts have bDeen
suggested for north-western Scotland (FPennington et al. 1972

Williams 1976 poss1ibDly 1nvoalving increased precipitation

resul ting tro . +southward displacement of the polar front

(Magnrny 1982).

Bubzone Rhlle {(1.03-0.74 m, 4930-3930 BP)

This subzone has a recovery of Alnys and Coryloid pollen to
their highest fregquencies In the diagram, Lower frequencies of
ferns, herbs of open ground and herb taxa possibly local to the

mire surface, for example, Filigundula end Qesmynda, suggest that

this was the period of most Cclosed trees vegetation at the site.



Evidence for possib'e human impact begins at the time of a
mid-subzone increass in mineral wmatter. Plpntggo lgncecigta and
Fotentille-type pollen start a slow incrqa;c while Fllipenddla
and (Jgsaynda values begin to decline. There is also the beginning
of a shift towards higher grass pollen freguenciwes, The
composition of the tree pollen asssmblage belins to include such
open habitat tawxa as [|jgx, Fraxlnyy and Sgribyug, and Lonicerg is
present., At the wnd of the subzone Briyu & expands to reach 1te

highest frequency in the profile.

Subrigng Rh 74— Jm0~ 2

This z10ne starts as Ajnyy begins to decline and 1w close to  the
start of reductions 1n Filicales and Corvloid frequencies. Grass
pollen freaquencles rise s1gnificantly at the start of the phase.

Potentil]la, Hetula and Ericaceae undiff, pol len is baetter

representes and Filipgrndyla, Pterjgdium, Jsmundsg arnd Sajix are

less frequent, Two subzones are defined) Rhlilla 18 a transitional
1one where Alnyg and Coryioid are decltining and Rhlllb sfter the

decline has taken place.

Subrgne ANlljs (0.74-0.3C cm, 39%0-2000Q PP)

This subrtone 1e defined by falling Alrys end Coryleid pollen
frequencies which are replaced by grass and to a lesser extent
sedQe pollen. Poteptilla is slightly 1ncreased over the previous
10NnE. These changes sugyest & decline in the alder wcodland and
tall-herb communities previous!ly dominating the mire surface, and

the hazel! on surrpunding drier soils. This is reflected by a



change in the peat between 0. 57-0.73 m where the wood content
Jdecresases. Callung and Quccisa pollen exparnd sugQgesting the
replacement of Corylys o drier slopes by the spread of heath
veagQetation, Petyula end Sorpus pollien are present 1n high
{f,requencies, both possibly expanding as ploneer taxa on driler
tleared areas left open by the removal of hazel. One cerewal-type
pollen grain was found at the start of Rbhllia. in combination
with the increased frequerclres of Plantagg larceglata, P. media
and Llncreased charcoal fregusncies, Clearance for agriculture 1s
sugyested. The sSstart of this subione also coilncides with &
decline 1n Pjynys. Thia decline i1s approximately coeval with the
regional pine decline at c. 4000 BP and it is often interpreted
elsgwhere av a teing caused by either man and/sor cliimate

(Bennett 1984,

Subzone RhAIIID (.%0-0 m, 2000-pregsent]

This subione has the lowest frequencies of tree pollen, Corylold
pollen and fern spores. These are replaced by pollen of heaths,
grasses, aedges and Pgtentilla. Tris suggests the deveiopment of
base-pocr (Qrassiand perhaps similar to that on the site at
present. The reduced mineral content of the peat 1n the ftirst
halt of the subione sahows that local so1is had reached an

egullibrium after the decline of alder and hazel.

Cermal-type pollen foras a continuous curve Lh the |latter halt of

this zon® and thae pressnce of pollen aof ruderal taxa (®9,

Compositae, Artemisia, Ranunculacwae and Rymge JcEto3a’, suggests
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that this was the pericd of sost irtensive cultivation. Starting
around O.28 m (the beginning of a continuous cereal curve and
dated to c. 1300 BP) thiws periocd colncides with 1ncreased mineral
input to the peat. This probably represents the consequences of
2011} instability resulting from agricultural activity directly
upslope ct the pollen site. Local recent cultivation 18 evidenced
by the lazy bads a4t the site i1tself. The incCrease in Fraxindd
pollen probably relates to the expansion of Frgxinyg atter local

vegetation had becomse more open.

It l.as been shown above that there 1% pollan evidance 0ot possible
Mesclithic activity at Farm Fields at least between C. 39%0--9700
Bf. Betore this time pollen evidence for the impact Of man 1s
dgifficult to distinguish from the general background pollen of
®arly postglacial open and expcsed habitats. A combination of
herb pollen types from plants which may respond to tire, and
charcoal svidence, suggests that fTire was an i1mportant ecoclogical
factor and may have contributed to conditions leading to the
expansi 1+ of A4lnuy at 63500 BP. wWhether such fire was deliberate
and associated with the mesolithic inhabitants of Rhum Or whether

it was accidental or the result of lightning strikas 1s unknown.

The first appsarance of Plantegp lancecliety (ribwort plantain)

occures at 100 cm depth and is dated to 4900 BP, This suggests
that Rbum was inhabited at the time although the occupants’

impact on the alder wood!and was minimal. The start of thae first



sustained hillwash event recorded by minera! inwash at Rhl was at

0.90 » dep:h and dated to c. 4700 BF, At 0.80 a (4200 BF) the P.
lancge Curve beCOomes CONtinhucus suggesting that man s 1mpact,
povssibly associated with Qrazing activities, spread to the drier
slopes above Rhl firsat causing some washing ot mineral onto the
mire and that several hundred years ®.apsed Defore direct 1#pact
started on the mire iteself. The major accelerated 1mpact on the
aire started at the begining of zone Rnilla at c. 3I900BP. There

is & swsuggestion of local arable cultivation after clearance of

alder and hazel, charcoal bescomss mcre fraquent and & general
change to open conditions Ls apparent. This takes the form of
local sedge-grassland with plantains, Ranunculsceas and

Compositsie and expansion of heaths with Syuccige and Potenti]lly.

Environmental disturbances 1n the neclithic may be examined 1n
the light of radiocarbon dates associated with colluvial
slopewash deposits 1n the excavation area (111 ). wWood trom
beneath colluviua in trench AG was dated to 3945+ 60 BP (GU-
2041}, while peaty orgenic material beneath colluvium 1n trench
AM was dated to 4260 + 70 BP QGU-21086). The interpretation of
thess dates requires sose caution (Edwards & Hirons at) but thaey
may provide the earliest dates for upslope erosion for their
respective sampling sites. The evidence for neclithic i1mpact at
the pollen profile site to the west of Farm Flelds 18 consistent

with the dates.

The sugQestion of anthropogenic impact trom the pollen record at




Rhl in the tise betwesn 75300 and 4900 when no settlesent evidence
is evident in the excavation is not necessarily anosclous. Tha
ralsed beach arwa 18 effectively off-site with regard to the
axcavated areal its pollen record thus reflects different
influences though the pollien catchmant areas of the pollen and
archaeclogical aites may wel! overlap. The environmsental record
is predominant]y local and 1ndicates anthropogenic and other
factors which are similarly local. Nevertheless, the profile

does show vegetational changes consistant with husan 1mpact

during the mesolithic, neolithic and later peri10ds and thay wouid

also appesar to demonstrate disturbances which have yet to be

accounted tor in the archaeological record of the area.

KR HIRONS & KJ £DwWARDS, SCHOOL OF  GEQGRAPHY, UNIVERSITY OF

BlIAMINGHAM,




CHEMICAL ANALYSIS OF SOIL SAMPLES FROM THE FARM FIELDS

EXCAVATION, KINLOCH, ISLE OF RHUM.

Ken R Hirons and XKevin J Edwards

INTRODUCT ION

The analysis ot phosphates, Organic matter and trace slements 1n
solils associlated with archaeclogical excavation takes place
primarily to assist in the 1nterpretation of human actaivity., This
works on the premise that the disposal of domestic rubblish and
human and animal waste products over a sufficrent pericod of time,
may leac to the enhancement of Ccertain chemical elements in the
soil. The analysis of soll phosphates is the most common solil
chemintry tent to be used in archaeclogical contexts,
particularly in an effort to assess the spatial extent, intensity
or type of sctivity (Provan 1971, Proudfoot 1974, Edwards gt g].-
1983%) . Ah  asssssment of soll organic content may indicate tha
presence ot burning, bioclogical resicues or the accumulation of
801] organic matter (cf. Hamond 198%)and, although less useful,
trace eleament determinstions have been used for similar purposes

(Bokolof! and Carter 1932, Cook and Helzer 1946%, Hamund 1983).

This report presents chemical data from 34 samples submitted by
the escavators (n 1983, The principal aim of the investigation
was to compare soil phosphate concentrations in samplies from

oxcavation trench AD with phosphate levels along a transect (in

2 I
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thea same field (111 103 ). The opportunity was also taken to
assess the samples for organic matter and limited trace element

content.

Sampling proceduress

Ttve wsoils in the es<cavation field have besn assessed (Davidscon
lY64) as comprising a topsoil of sandy loam {(O0-24 ce 1n sample
trench OBCH%%) underlain by stony loamy sand (24-58 cm) and a
stony sand/gravel layer {(38-l1l&6+ cm). The stony horirzons are
interpreted a® being of glacial/fluvio-glacial origin, The
topsoil i1e Nnow a cultivation horizon and the prehistoric soll may
have bewen a peaty gley (with podzols occurring 1n better crajined
arwas). Davidson suggests that cultivation may have resulted 1n

the loss of an esarlier peat laver.

Petails of 801! sample locations are shown in 1lljciand table

48. wWithin the constrajints of the sampling programme, it was the
aim of the excavators to obtain data showing both horizontal and
vertical variations 1 chemical content, Sampies P1 to P19
relate to trench AD and two of (te pits (AD 9 and AD é). Samples
P20 to P36 were obtained from 9 shovel pits spaced at a maximum
interval ot 23 m» along a transect running north-west of trench AD
(111 109 13, In ®sach shovel pit (except P22), samples wers
collected fros the surface of the subsoll (i.e. from imssdiately
belomw the visible cultivation horizon) and from the same depth

again within the subsoil. A working hypothesis was that the



transect samples would provide background levels for the
chemical composition of the sc.ils 1n the proximity of the

#xcavations.

FMethods of Analysis

Samples were dried at 110 C for Z4 hrs and sieved througt a 2 mm
mash. For phosphorus determination, samples were 1Qgn1ted for |1
hour at 950 C and digested for 1 hour in 1IN HCL to extroo-t
organilc and 1norganic phases (Andersen 1978). The extract was
filtered, made up to 100 m]l and total phosphorus was determined
by the phospho-molybdate method of Murphy & Riley (19&682). Every
fourth sample was repesated and cross-batch replicates were
included for an estimate of ovarall between - and within ~ batch

precision,

Initia] esstimates ot organic matter content were msade using low
temperature loss on ignition (B8 hrse at 400 C), More acceptable
estimates were sought using the oxidisable organic carbon msethod
of walkley & DBlack (1934), Acal1n every fourth sample was
duplicated. Values 0ot total organic matter (4A0M) were calculated
from the owxidisable organic carbon dats using & correction factor

ot 1.724 (Hesse 1971, Finlayson 1979%).

Meassures of total wmangansss (M), 21nc (In), calcium (Caj,
magnesium (Mg) and copper (Cu) were made by atomic absorption

spectrophotometry onh a Perkin-Elmer 304 AAB after sample



Sample Ne.

P1 bellom conlee of emplied 0222 (D 6)
P2 botlem E. sida of amptied 0272 {AD 6)
Pl 0.05 up E. side of emptind 0227 (AD B)
P4 0.10m - - . . y 5 N
P3 0,15 -
P6 0.20m -
P7 0.25m - -
P39 0.3 up (Lep adge) E. side of emptied 0272 [AD 6]
P10 subgoil curface, 0.50m E. «F E, sida of emplied 0222 (AD 6]
PI beltem contre of ampliod 0208 (AD 1]
P12 subreil surface, 0.30m E. of emptied OZ08 [AC 1]
P13 top edge, E. side of emptied 0200 [AD 1)
P14 0.20m down €. side of emplied 0208 (AD 1]
P15 0. 0m P ¥ - ¥
P16 beltem E. side of amplind 0208 (D 1}
P17 W cerner tranch AD, sebsoil surflace
pig 3.00m E. of W corner trench AD, subseil surface
P19 HE cernar trench AD, subseil surface

P20, FU shevelpit 1 Q73/0810
P2 o 7 080/

P21, 24 “ 4 OBGR/0080

PI3. 8 3 o40/I0

P7, I8 ¢ 0XXN/N70

F2s, X " ¢ o

P, R L S (/e

PO, M - 10 WY H

rPH, B " 11 0020 9840

Table 48 Description of the sampling points for chemical
analysis across ths excavation site




digestion by the acid-pressure decomposition method of Bernas
(1978). The Cu content was below the limits of detection 1n ali

samples.

Results

Results of total phosphorus and organi. matter determinations are
glven i1n table 49, The overall precisicn of the method in  terms
of laboratory precision (using the values for replicates) and of
background (shovel pi1t) vertical and horizontal variabililty,
using replicates from different so1l levels (subsoil and subsoil
surface) and from closely spaced pits 1, 2 and 4, was estimated
by the methgd of Vermeulen (1933). These, and estimates ot
confidence intervals (toilowing Chambers 1944) are shown 10 table
30, The data suggest that differences greater than 230 ppm (0%
signitficance) or J3I30ppm {(939%) are V1kwly to be significantiy
different givean laboratory imprecision. Packground soi} vertical
and horlzontal varjiabllity suggests that only differences between
samples which exceed 350 ppm (904) or B00 ppm (93%) are likely tao
be meganingful tor the purposes oOf identifying artiticial
snhhancesesnt. Variability of less than this couid be sxpected by
varying depth of sampling in the soitl. For astimated total
organic matter determinations, precisions are given in table 351.
Horitontal variability 1w greater than vertical variations for

organic matter,

1) Tha shovelpit samples used tO assess possible background
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Sample M. Tolal Phospherous Oxidiseble Oeganic  Est. Tetal Less an

ppa. Carben % Orgenic Hatler Igmilien %
P22 4 A7 8.1 7.7
07 ]” 'R ]3"
P23 %0 5.7 9.8 2.7
o24 a7 '3 1.2 6.1
. o |18
Pz 1% 4.3 7.4 8.5
1% ] 13
P26 560 4.1 7.4 ] .1
" ] 1.2 R
P 204 1.6 6.2 13.2
12 | 207
204
P29 280 2.8 1.8 12.5
P29 340 3.0 5.2 9.9
e ] 5
b0 456 1.0 5.2 13.4
3.5 ] 3.3 s.o] 3.7
P! 45 1 2.3 4.0 0.6
8 | 292
78 |
P2 50 2.8 48 1.6
40 | 10
520 J
P13 7% 3.9 6.7 12.1
372] 27
704
PM 00 2.9 5.0 127
P 260 1.8 3.3 5.3
m] 66
P ‘20 3.0 ] 5.2 } 1.9
m] "o X V2] 0
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Oifference Lixely to be significant

Frecision I cenfidence 950 cenfidence
L;h.u'foru £ 0.6 = 2.6 *3.8
varialion
B-tckgrofmi o 2 2.0 8.4 214
vertical varialien
Background 234 <11.9 £20.3

herizanlal variation

Table 80 Chemical analysis across the excavation site:
total phosphate deter mination, estimale of
variability ( ppm P)

Difference Likely te be significant

Precision A7 confidance 95 confidence
L.bfk.tjﬂ‘u . &0 £ 750 + 350
varialien
Background + 135 + 550 + 800
vertical verialien
Background 170 < 500 270

horizantal variation

Table 51 Chemical anaiysis across the excavation site :
total organic matter determinailion, estimate of
variability (*% om)




levele of P from the Kinloch ftield vary 1n concentration betwsen
136 angd &40 ppm P (hoth shova!pit 3), There 1s a general tendency
for samples from within the subscil to have P values exceeding
those at the surtface of the subsoils (ranges; 216-6560 ppm for
subsoils and 136-3°3 ppm for subsoil surface), This pattern
hrolds tor all but shovelptit 1 but is never significant even at
P04 confidence level. [llustration 11C shows frequency histograms
of the phosphorus determinations Za) trom the surface of the
subsoill and 2b) from within the subsoil. The slight differance
in values 18 apparent from the histograms. Ther® 18 Nno apparent

spatial trend 1n P concentrationws within thae transect samples.

Z2) Phosphate samples from the subsolil surfaces in trench AD (P10,
P11z, FPL17-1%9) range 1n concentrtion between 4445ppm and 1570ppm,
P10, P17 and PLl? are all significantly higher in P than shovelpit
samples at the 90% probability level. Illustration |12 shows a
histogram of all samples from trench AD including those from the

two prte.

3) Vertical phosphate variability within the two plts ADZOB and
ADZ2Y showad no consistent trend Or any layers with significantly
enhanced F jlevels., The two samples with highest concentrations
occur at the top cof ADZ22 (PY) and at PLlO close by, A students t-
test Of differences batwesn means Tor samples of unequal variance
was used to compare the background samples (X = 3% ppa P, 8 = +
124) with samples from trench AD (X = &&3 ppm F, 8 = + 211). This

geve & t obs of 3,27 which Is significant at p 0.01 Qiven d.t, =



J1. Thus, assuming both sample sets to bhe normally distributed,
which seses reasonable on inspection of [11 09 the samples
trom AD have significantly higher P concertrations than the

background samples.

4 There 13 some tendency Tor orQanlic msatter to 1HhCrease
domnslope In the surtface and subsoll samplies ot the background
transect, The lack of consistant vertics)l variation 1is not
unexpected given that sampleas came from bensath the cultivated
surface harizon. Maximum organic matter values of B.14 and 9.6%
are lower down the field (pits 2 and 4) whilst the lowest value
1s at pit 11 at the top of the field. Pit | has low valuss but
1% ONn thae knoil with trench AD. Some orgQanic matter values
within trench AD tend to be high: P10 = 14,84 (highest value) and
Pl = 127.4%, However, background variation 18 large and AD
valiras other than the two afcrementionsd fall within the
background range.

grQanic matter profiles from pits ADY and ADSG show PO clear
patterning, although P2Z at 12,14 from the DbDase of ADSL is
significantliy higher than samples overlying it and 31ts near

neighbour P11,

3} An extended discussion of the trace elesent analyses is
teyond the remsit for this study. The data In table 32 are

inciuded for interert. Such bases as Ca and Mg are highly
susceptible to leaching processas, Ca and Mn  valuss may Ua

enhanced by the disintegration of bone ({n acid solls while In and

2 K11l
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Cu are concentrated 1n sheilfish and the viscera 0! such wildlife
as tish, animals and birds {(cf. Hamond 1985). A more
comprehensive study of the cha-istry of soils at the site would

be of interest.

Phosphate concentrations from several samples taken from trench
AD at Kinloch Farm fileld ~ere found to be significantly higher
than background levels determined from shovelipits within the
ercuvation field. It is unlikely that this concentration has
bewn Causpd by lateral translocation of topsoil as AD 1s situated
on  a slight knoll which has oresumably been a secdiment shedding
rather than receiving site. The wnhancemen’ 1s more likely tu be
due to an accumulation of human/animal derived phosphates related
to a period of localised activity. HOwever, the enhancement 18
not great, being of the arder of 300 ppmP (X for background
sampies 1% ppm and for trench AD samples 4663 ppm). The
enhancement observed could be explained by P accumutiation from
animal corralling and human waste® due to proximity to the bothy
over a period of time and could wall be modern., Phosphate values
from pits ADYS and ADSd show No enhancemsnt over values Trom the
rast of trench AD. Tha two highest P concentrations are from the

subsuil surface at the top of ADSH and at nearby P10O.

KR HIRONS & KJ EDWARDS, SCHOOL OF GEOGRAPHY, UNIVERSITY OF

B 1Rt NGHAM,
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REPORT OR POLLEN AND ANCILLARY ANALYSES IN SUPPORT OF THX
EXCAVATIONS AT KINLOCH, RHUM 1884, 1985, 1888

B MOFFAT

Introduotion

This report prements the resuits of the mnalysis of pollen and
piant amcro-remains froe on-site deposite in smupport of the
excavations at Kinloch, Farm Fields, FKhum in 1984, "85 end "86.

The study comprised three parts:

1) Samples taken froem excavated contexts in or eadjmscent to
archeeso ogical features to aid in the definition and

interpretation of the features.

2) Sanples taken fronm material attmched to pottary.

3) Pollen analyses froo a peat monolith collected from the infill
of ® waterocurse that onoce crossed part of the site. This
sampling point wam the mite closest to the excavations where
stratified deposits ocould be found. "Loss on ignition’” and
aluninium oontent of the infill were determined. A radiocarbon
date wag obtained from e buried moii below the base of the

deposit.



Samplex were oollected from carefuliy cleaned facesm or by
scraping from the potsherd in guestion. The wmonolith was
colleoted by hammering a meta]l monolith tin into the cleaned face
of the trench. Sub sampling for pollen was then csiried ocut 1in

the laborstory.

Preparation for pollen analysis was by s modificaticon of the
concentration technigques of Faegri and Ilversen (1375). This
included =mieving, deflocculation with KOH, wecetolysation and
removal of wineral silicetes with HF. Fina.ly, the =amples were
steined with safarin and mcocunted in glycerine for examinetion

under the mBicroscope.

‘Losm on ignition was somsured con samples from the monoclith as
an estimate of organic content. Alupiniun velues were determined
by atomic absorption spectrophotometry as an index of active soil
erosion. The determinations were carried out by Dr. Hichael Penny
in the Department of Forestry and Netural Resources, Univerwmity

of Edinburgh.

SBample Descriptions

in all, wseventy-one samples were collected for palynologiocal
examination as part of this wstudy. These wvers numberaed
consecutively and are described in the concordance below along
with an sssessment of their archasological period, brief

demoription, the radicoarbon age (i{f detsrmined) and s finds



number whers appropriate.

Samples vere collected from the following groups;

1. Samples from the fill of mewolithic pits.

2. Sample from neolithic context AD7.

3. Scrapings from neolithic potsherds.

4. Samples from artificial dumps within the peaty fill of the

WALSICOUT RS .

5. A series of samplies taker from the peaty fill of the

vatercourse including a monolith teken through the depomit.

CONCORDANCE OF SAMPLES

1. Sempies from the fi1ll of Hemolithic pits.

&) Context ADE, Samples from r1ll]l of post pipe within ADOZZD.
1.AD0209:

Pit ADOZ22. Buse of post pipe at edge of woody part of core.
Peaty soil.

2.AD0209:

doody part of core st basme of post pipe. Partly humsified wood

with three pilaces identified am Betyle mpp.




3. AD0O2235:

Organic ‘pellet’ in lowest fill of ADOZZZ.

4. ADOZ25

Lowest fiil of AD0OZZZ, peaty scil from body of deposit.

8. ADO159:

Upper part of post-pipe fil!. Peaty mo1]l with comminuted charcoal
sbundant .

11, ADO225:

Sub-wemple of lowsst fill of AD 0222, matrix of fibrous peat with

Erigphorum spp. receins.

b) Context AGIZE

6. AG121:

Fill of pit AGO1Z21. Stems of Calluna . =one charred, included
in greasy, black peaty fill.

7825+85BF GU-2038

7. AGl2e:

Sample from 11l of pit AGOLZZ.

c) Context BA3J mesclithic pits.

BAOO48 dated to 7850+50 BP QU-2145.

80. BAOOCZ1:

Fine black w®oil from within shallow depression. Muoch burnt

amorphous material and sasll angular stones.

d) Context BAd/5 fill of master hollow BADIIO.

84-88. BACICS:



Pit fille from from shallow depression under waster context 110.

Sapples taken frcm beneath slab stones that lie met 1n pit.

e) Context BAS mesclithic 11l of hoilecw BAUIIU.
g9-70. BAO1OQE:
Sapplas of pit 11l from set of shallow dJdepressicons recorded

under mamster context BAU11U, sapples taken frow bLelow siab.

f) Context 8AY9 mesolithic fills from msaster hollow BAOL110.

58. BAQO9L:

Fine black =®oil froe within shailuw dJepression. Much burnt
asorphous material and spali pebbles.

58. BAOUB3.

Fine bleck so0il froe within shaliow depreseicn. Much buornt

aporphous material and small pebblews.

2. Sample from Neolithic context ADY.

©. ADC153:
Taken from layer asesling pit Al and from beneath largs wmlab

stone. Subeided silty asterial.

3. Scrapinges from Neolithio Poteherds

&) Samples collected from the ploughmoil context AGUZ271.

186. AQO271:

Assidues snorusted on pot sherds. Sherd 10.



AGO271:
Remidues encrusted on pot sherds. Sherd 4.
AGDZ71Y:
Residues encorusted on pot sherds. Sherd Z4.
AGUZ71:
Residues encrusted con pot sherds, context interpreted as modern
contaminetion from fieid drain. Sherd 91.
AGOZ271:
Remidues encrumted on pot sherds, context interpreted um modern
contamination from field drein. Sherd 27.
AGO271:
Remidues encruated on pot mherds. Sherd 28.
AGDZ71:
Residues encrusted on pot mherdm. Sherd 214.
AGO271

Residues encrusted on pot sherdm. Sherd 13.

b) Samples (rom modern field-draln disturbing the site.
Context AGOL1B81.

23. AGO127:

Residuems encrusted on pot sherds. Fill of drain 181.
fibrous soi'. Sherd 38.

24. AGO1127:

Residuew encrusted on pot sherds. Fill of drain 181,

fibrous moll. Sherd 42.
28 . AGO127:

Fill of drain 181. Residuss encrusted on pot =mherds, ocontext




interpreted ws modern contamination from field drein. Sherd 38

c) Semples from rock and grave! duosaps in F1ll of watercourse.
Context AQU128.

25. AQO128:

Residues encrusmted on pot sherdm. Top layer of psaty fi{ll of
watercourse (mixed wood/grass /sedge). Sherd 25,

28. AGUO128:

Residues ernicrusted on pot sherds. Top layer of peaty fill of
watercourse (pilxed wood/grass/sedge). Snerd 1.

27. AG0o1l128:

Residues sencrusted orn pot sherds. Top layer of peaty fill of

vatercourse (mixed wood/grass/sedge). Sherd 104.

4. Samples from dumps within pesty fill of watercourss.

a) Samples [rom "Midden [Dump’

BADO77 comprised dumps of neclithic midden and brushwood in part
of the watercourse (Samples 3C-38) Radiccarbon determination
4080460 BP QU-2148.

30-38. BACO77:

From "'midden deposit” dumped in watercourse. Haswithin it

charred brushwood (Alpus . Betula epp. and Corylus ). Near sherd

in lens of woody peat, mainly AlnDus

&) Samples from rock and stone dumps. Context AGGI28.

5. AQO128:



From deep top layer of watercourse fill, =stems of Cailuna and
fibrous peat. 7825:85 BP QU-2042

1¢. AGO1Z6:

Sample of top lmyer in watercourwme fill.

12. AGOL28B:

Boxed seamples frop E edge of AGUIZB (12-15). Agglutinmated
peaty inclusion in basal mand.

13. AGO128:

Sample of bams!l sand in 0128,

14. AGC1Z8:

Sand, peaty soill boundary overlying 12-13 in AGQ128.

15. AGD128:

Peaty mcil above !i-14 in 0128

5. Series of wumples taken from the peaty fill of the

watercourse.

BACOS0  'spit’ across the peat fill of the watercourse (Samples
37-41).

37-41. BAOOBO:

Sample to charmcterise content of peat layer in gully of burn.
Wood with macro-reemink of cotton-grass, Eriophorum, sand peaty detritus.
42-43. BCOOZ8:

Jelatinous black masw smelling of resin, for a half-hour after
exposurse, in base of watercourse. Contmine splinters of
coniferoum wood. Area highly disturbed by drains.

44-57 Samplem from monolith taken through fll]1 of . atercourss.



RESULTS

Introduotion

The results of the pollen mnalyses of on-xite s0il oamples are
tabulated (tuble 53). The tubles give numbers of pollen counted
with percentages of tree plus mhrub, grass and sedge pollen, herb

pollen, ericsceoums and mpore-bearing taxa,

Samples 11, 13, 18, 20, 21, 22, 27, B2, 64, 85 and 68-71 all
proved to be barren of pollen. Full counts froo mamples 35, 38,
41, 61 and 88 provided only very few grains and these were also
excluded from the pcllen table. The pollen table shows sanples
calculated as parcentages of the sum of pollen of dry land taxa

with other pollen and mpores represented ss sum plums taxon.

There are no modern exotics in any of the pollen s=appleg which
would necessarily indicete modern contamination. Howsver, thae
archesclogical context cf the samples shows Lthat they vwere
depoaited as part of wn ‘open wymtem and aw such they mpust have
been subject to wmixing of elements from different pollen
acoumulation sites. This is particularly true of the HMonalith
samples whioh will be discussed later. In genersl, however,
slopewash has been suggesnted am the chief agency for infilling
large parts of Trenches AG and AM and it is likely that overland

flow hax been active over most of the mite bringing with it



transported pollen. Thim pollen wam powssibly melnly pene-
coritemporanecus (1e. recently deposited pollen)} but latteriy,

after peat formation, derived pollen almc must be sumpected.

Hore specifically, samples 19, 20, 23, 24, 25, Z2¢, 27 and 2B all
originate froe elther modern ploughsoil cr from the top aof the
dump of rocks and other materisl in the watercourse (AG128,;, and
the interpretation of this is problematical. Samples 42 and 43
pust wlso be considered suspect on the Casig that their

iocalities weres highly disturbed by field drainm.

Resune

Context la:. Samples 1-3 all contain birch pollen, unlike 4 and B
and fewer ericag. There 1 no patterning evident evident in the
saaples froe within AD8, and this suggests a fill of =mixed

provenance, ag night be expectad in m post hore 71l

Context 1b: The w=ampples gave similer resuits tov sach other

although 7 hes wlightly more alder pollen than 9.

Context lc: Sample 80 has high Alpus poilen.

Context 1d: famples B4 mnd B5 had no counteble pollen.

Context le: All wsamples proved to have a very low gpollen

cunoentration.
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Context 1f: Asxsenoblages doninated by heathers, grasmses and

sedges.

Context 2: Sample S was dopinated by heathers with =some fern

content.

Context 3a: Samples from potsherds collected from the ploughsoil.

A falrly homogenecum grcup Wwith a high Ericacecus content.

Context 3b: Scrapings frow potmsherds taken from the bodern field-
draines crosesing the site. Agein these form a homogenosus group

dominated by Ericaceas and Gramineae pollen.

Context 3c: Scrapings from potsherds taken from the rock and
grave]l dumpps in the watercourse. Again very pimilar to 3a) and
by,

Contaxt 4a: Sanples from peat within the "midden dump” oaterial
in the watercourse. These sanpies were taken to provide =«
beockground against which to compare the potlhord.lornpin[l, They
are somewhat different to the group three sanoples in having more
tree pollen, mainly Alpus but also some Coryloid and Wduercus. snd

lower Ericaceocus pollen.

Context 4b: Samples from peat within the rook and stone dumps in
the waterococurse. These sauplse have a high EKricaceous pollen

content wimilmar to thows in group thres.



Context 5: Semples from the peaty fill of the watercourse.
Samples have salightly more tree pollen and lesc Ecicavcesns than
the group three-typs. Sanples 42 and 43 have very high pine

pollen contents but sre from a disturbed context.

Discumsion

The results of the pollen analywex from the monoclith through the
watorcourme croesing the site are presented in the form of =
pollen diegram {(Il}l 111 )  The data are plotted against depth,

calculated on the baxis of total land pollen.

Sutherland (_hapter .} ham suggested that the chennel was only
active as & mtream in late or icmediate postglecial times and
that an orderly mccumulation of peat might have bLeen posszible.
Howaver, there are many problems inheresv in attempting an
investigation of such channel fills in a wtratigraphic context;
the mmeuned derivation of pollen and sediment from sources other
then the immpediates vicinity of the wesampling =ite, wund the
likelihood of alluvi~l and colluvial epimodes pake it difficult
to intorpret the stratigraphy as a @imple time series. Aluo the
likelihocd of hiatuses caused by sedipent removal by f{lushing of
the weite during extreme evants and possible medipent inversions

by inwashing of eroded peat add to the uncertainties.

The pollen diagram shows u ratter homogensous pollen meguenoce

dominated by Alpus which, at up tc 20X was probably predoainant
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ILL 11t The walercourse monolith. Pollen count




in the scrub around the wet flusah. ESestuls, Gramineas., Coryloid

and Cyperaceas ares the other important taxa represented. ZSalix ims
present in some qQuantity but other trees mre poorly represented.
Hany herb-polien typew were recorded throughout the profile. The
only real trend apparent in the diangram is from slightly thigher
Cypermcese and Callups in lower parts of the diagrao to slightly
higher Patula and Graxinems in the upper parts of the profile. In
the middle of the profile there im a phuse with wlightiy kigher
Salix and Letula a.d w continuous Sambucus curve. The srea near
the burn was a wet flush witn Alpus btushes rocted in it at
verious points. The plante contributing the birch pollen probably
grew further up the slope where the moils would have been Jcrier.
The trend suggesta slightly drier conditions in the pericd
represented by the upper sediments presumably in response to the

infilling of the channel.

Thse date of 71404130 BP (GU-2211) froe the buried soil below the
base of the =monclith precedes the date of the rise in Alnous
pollen in the Rhum | mponolith of 6430480 BP (QU-2108). As Alnux
pollen was found wt the base of the watercourse aonolith either
we have local presence of Alous at Ferm Fielde c¢. 500 years
before the major expansicn at the core mite RH1, or a hiatus 1in
sedimentation ocourred between the soil! sample deate and the start

of peat socumulation.

I11 {12 wshows a stratigraphio columen and sediment data from the

wateroourse monolith. The sediments are comprised of a Molinjs




Sample No. Wi mg Org 4 Al ppm

4/1 1426.0 10.2 2%7.0 Sesel
4/2 1076.0 91,1 323.9 ¥ Ve
4/3 1122.0 9%0. 4 137.3 o
/4 1222.0 87.2 339.2 vy
4/5 1195.0 80. 2 3%6.5 . vg
4/8 933.0 90.3 7.4 o,
5/1 866.0 23.8 412.8 o o] ofvev
5/2 913.0 44.8 478.6 oveo
5/3 468.0 92.5 711.5 v
5/4 1061.0 85.3 2.4 Y
5/ 603.0 92.2 738.0 I
5/8 732.0 90.7 530.0 e
5/7 715.0 94,7 543, 4 m é
5/8 748.0 B4.0 413.8 m_m
\ Veedy Pest
) o m Melinia Paat
Bexas in pesition c Sadge Pest
Conlants o Steng Silts
A Basal Silts
® Conph
® dw‘ut_‘}- Garceal
s Ove of shaep Liver fleke (7)

ILL t12: The watercourse monolith, Stratigraphic column and
sediment characierisation data




peat with woody inclusions, 30-cm in depth, overlain by a more
woody peat of 30 cm depth. Between these layars there was a band
of =mtony-sllts arocund 25 co in thickness. Stony silts agsin
sppear within the top 10 ¢m of the profile. A layer of brushwood
s present within the lower peat stratum. The wood was identified
sy Alpug The figures for organic matter and sluminiue content
outline the mireral layers in the profile; organic rnatter content
being reduced where the layers cccur. Aluninium follows this
pattern being generally lower in ths upper part of the monolith
gend declining where the ©pineral content of the wssdizment s
higher. Thiw suggests that the mineral content of the upper part
of the monolith is lower in sluminium then the lower part perhaps
indicating that the wsoils wawhing into the waterococurse in the
upper part of the sediment had been subjsct to mors leaching of

saluminiue than thows= bealow.

The Presence of Linum pollen (flaxes).

Linum usjltstissimum oococurs ae five greins st 30ce depth in the
monolith. Linum pollen im large and not carried far by wind (eg.
Gennard 1987, Hall pers cosms) and under normal] ociroumstances a
find of its pollen would suggest ocultivation of flax on or in the
ismediate vicinity of the mite of discovery. The gadiments in the
watercourwe are undoubtedly derived, though not necessarily from
sny great distance end it is wost likely that flax cultivation
took place within what im now the sxcavation field. The dating
schrae suggested for the peat in the watercourse by the

radiocerbon dates outlined above would indicete that the stonas



dump whioh overlies the finds of flax pollen dated to slightly
before 4000 BP. It 1is of course possible thnat the date im
influenoced by redeposition of derived organic aedimentms but the
sscure dating of the wslopewash suggests flax cultivation
scmevhere around the start of the second millennium BC. Jessen
and Helbaek (1544) report the cultivetion of flax 'in the
neolithic of Briteain and Godwin (1973) reports records of it as
far north am the Lake District, flax has recently been reported
from 1likely neolithic deponsits in Kincardine, Deemide (Bond &

Hunter 1887, 175)

Linus catharticum (purging flax), is a native annual

characteristic of, birt not confined to, calcarscus grasslands. [t
le quite cowmmon in heathy gresglande on Rhue today. Linug
gatharticup possesser the fibrous and clesginoue properties of [ .
unitatissimiym to a snall degres hut by any modern masessment it
doea not rivel the properties of cultivated flax. ‘Jodwin (1375)
reports finds of itw pollen in sssocimtion with Bronte Age and
Barly Ircn Age cultivation. Lipum calharticum was found in four
sapples amsumed to be mewolithic (1, 2, 4, B) and w=everal

n-olithic (5, 10, 12, 14, 15, 33).

[t is notable that wll of the Neclithio contexts containing Linum
pollen are asmcciated with the watercouree. Samples 5 and 10 are
from the rock dump; eamples 12, 14 and 15 are from context
AGO128; samples 3(,31,32,33 and 34 are from the midden dump; and

32 im from the pest in the watercocurwe. FPerjaps the watercoursse



wax used as s retting pond for the flax. This wewm possibly in the
neclithic but it is more likely that later, it tcok place after
some of the upper sediments had been dug out of the flush. This
night relste to the making up of the banks of the watercourse by
the wspreading of rubble, or to the |aying down of a brushwood
basgs, parhaps to conmolidete the flush for use as a pond. Macro-
recains of the cultivated flax Linuk umitatisxipug provide the
best wevidence of retting and without these the interpretaticn of

these deposits pust remain unicertain.

The Littoral blement

There is little evidence of an obligate littoral elepent in these
pollen floras. Howaver, nmeny pollen taxa zould represent plant
specien characteristic of local marine conditicns. Thess include
Caryophyllacese, Chenopodisceas, fHyupsx and FPlaptago paritima
suggesting that the marine influence although strong has not been

a predominant factor in the formetion of the fossil asserblages.

Tree Pollen

Overmnll, there are wignificant differences in the amounts of tres
pollen in the rcange of on-site samples invemtigated. Samples with
low tree poilen counte include mesolithic mamples from BA (58,
b#, 66, B87) and both mesclithic and neolithic samples from AG and
AD (5-7, 10, 12, 14 and pot encrumtation saumplem 16-28). Sanples
with high tree pollen fregquencies include BA 3Z2-35 and BC 42 and
43 which &are mcat likely neclithio or later. Ofr-site pollen

analyses would tend to confirm that the period when tree and



shrub vegetztion was at its post prominent locally was after the

time of wmemolithic cccupation excavated at Farm Fields. The
pollen =wsuggests a scrub woodlsnd eleswent with hazrel and alder
predominating. However there are in asome samplies with relatively
high proportions of Bptulas {(14.8 - 37.5X TLP in samples 2, 3, 32,
33) and 1n samples from the reminous pamms in the burn-fill

(semples 42 and 43) very high Pinuam frequenciea (44-486 2% TLF).

Cultivars
Only two undisputed cultivers have been 1dentifiesd amongast the

pollen asmenbleages. Flax, which was found in the burn-fili and as

discumwed above, wmnd cereal. The pollen of cereals occurred in
four samples from on site (18, 23, 20 &nd 29), all of which were
fromo potsherds. All four samples aluc contained higher

proportions of Fllipendyla pollen than in ssmoples from the
sediment matrix <{(of. group 4 samp.em) and these findings are
interpreted as evidence of former pot contents (Hoffat in press).
It iw difficult to place these sagples in a widar context =ince
rpll but wample Z8 come fror contexts with some contamination.
However, given the findme of cereal-type pollen in the wmonolith
from Farm Fields (Rhl, Hirons and Edwards mf J 1t im pomsible
that cultivation was practimed clome to the excavation waite in
the MNeolithic after 4000 BP. There were numerous herb taxa
present 1in the pollen record many of which might be equated with
weeds. These fit in to sn ccomsional and sesasonal outbreak of
weed growth; they are unremarkable and do not compliment any

particular agrariean or crop systes.




Liver Fiuke

The ova of the sheep liverfluke Fasciola hepmtica mere found in a
wample frop the monolith, ia three maeples of woody peat from the
aidden deposmit (32-34), and in mample 7 of woody peat frore
nlongside the wetercourse (36 in all). Although known as the
wheesp liver fiuke this parasite has been recorded in mcet orders
of animal but it is a major epirootic infestor asscocliated with
livestock particularly when kept at high densities in enclosed
conditions Repested feeding upon infested grusslsnds leseds to
pervasive and severes infestation. The awampy burn mide 1s an
appropriate habitat for the wetland mneil which 1w aspecifically
required to complete the life cycle of the fluke and the bogey

vatercourse may well have sncoursged congregations of livestock.

Ms. Fiona Guinness, Dirsotor of the Red Deer Project on HRhunm

writes -

"Rhue deer are gqguite often infested with Fazxcipla Lepatica.
During = period between 17 .3 74 and 11.2.75, I collected 132
fasecal samples from desr in our mtudy area, 23 X of whieh had
positive F. h. egg counts. Counts varied between (0 and 38. kgg
oounts from a sample of three deer kept here in an enclosures =&t

higher denmity varied betwesn 0O & 5.

From 53 of ocur study Jdeer | was able to carry cut post wmortems

this spring and, of those which still had intact livers, I found



that 42 X of the livers were 1infested by one or more fluke -
mosatly very few - | o 1 - 4 fluke but one hind had 28 . . Y {(pers.
coam. )

Fluke may have originated in the native red deer of Rhum or any

livestock, watsring snd excreting at thism mwanpy wumtears sdge.

BRIAN MCFFAT, SHARP, 36 HAWTHORNVYALE, EDINBURGH, EHG6 4JM.
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use over the centuries. The most extensive so0il at the tine of
prehistoric occupation im likely to have been s peaty gley though
a podzol may have occurred in the best drained situations, as in
between ssepage lines. The pressnce of a forest cover would also
have improved drainage. Cultivation in recent historical times
has remulted 1in the losm of the original peat leyesr and the
production of a shallow stony mineral topsoll within which the

bloodstone arifacts have bsen found.

Sussary of Geomorphological and Pedologioal Evolutioa of Area in
Vioinity of Rxoavation Site

POST GQLACIAL Historlc time: cultivation and mixing of
upper horizon (layer I); loss of peat
layer; lasy bed formation.

Flandrian transgression to 8a, ococcupation
of site ?
Development of a psaty gley-podzol

soil smuite,

LOCH LOKOND Corrie glaoiers on Rhum; intensive
ADVANCE periglacial processes; extensive spreads
of solifluotion (layer II).

LATRE GLACIAL Transgression to 30m 0.D.; formation of
TRANSQRESSION shoreline; reworking, resorting fluvio-

glecial deposits and landforms below J0a.
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Capth (al .02-0.08 %1502 C.30-0.2 0.81-0.72
Z Lass on igaition 12,60 .78 73 2.4
1 Sead U.5.0.0 6.6 2.6 .9 0.6
L Sitt U.S.0.0 8.1 kR 2,0 r&
1 Sead iat, N 81.2 L <N § .4
1 5ill iat, 4.2 .7 1.4 1.9
1 Clay iat, 4.0 23 1.2 1.4
~ Cs all, ail, ail, afl.
Exchangesble Pg 0.4 0.10 0.00 0.08
Catiens Ne 0.18 .08 0.00 ot
m /100y K 0.'8 0.09 0.03 0.0
H H 18,2 | 1.0 2,00
X Saturalion 4.4 . 10.4 1.3
o .03 .30 LR LBy
X Carbon ¢.01 1.3
X Nitroges 0.3 0.118
Tetal P 0y ng/100¢ 123.0 113.0 14,0 13,0
Read, sol, Py0y ng/100g 0.3 ¢.2 0.3 0.4
J— Emch, Ca wiry (ow throughont,

Exch, Mg Low in D aad C,
Soluble POy vory Low Uvoughootl,

Table €1 Guirdil raised beach: soil analysis
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These sanples differ from the other feature fills in having
comparatively spherical stones. These stones are also small and
well sorted. The samples are similar to each other.
169, 20, 21. B4§0
Samples 19 and 21 are moderately similar to each cother, but 20
in wulightly different. The stones in sample 10 are moderately
spherionl, while those 4in samples 20 and 21 are Qlilhtly aore
ungular than the mean. The sphericity of 19 and 21 is very
variable while that for 20 is much less so. Stones in all three
sunplew are large and poorly sorted.
22, 23. Bas1l

« These samples differ s=slightly from each other Both ocontgin
stones which are less spheriocal than the mean, sample 23 very
ouch so. Both have very variable sphericities. While the stones
in wsample 22 are smaaller than the msan and wmoderately well
sorted. those in sample 23 are larger and moderstely poorly
zorted.
24, 25. B40#Ss
Thems asamples are very similar to each other. Both sre slightly
less smpherical than the mean and contain stones which are
slightly larger than the mean. The variability of both (s
slightly greater than the mean, for both oriteria,
28, 27, 28. BA0%
Thewe samples differ from each other, 28 more so than 27 and 48.
While 28 and 27 are less spherical than the sean and ocontain
larger stones, 28 is more spherical and contains larger stones.

This follows the trend established in other samples whioch shows
that angular stones which are exotio to the parent saterial are

PRI I G 45, W TN TN SIORE T B B S TRV I A

wlso larger than the mean.
D JORDAN, ENQLISH HERITAQGR, FORTRESS HOUSBRE, BAVILE ROV, LONDONW.
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Flendrian (i.e. ¢.10,000 BP tc the present). Hors general revieus

of raised smhorelines around Scotland (e.g. Sismons 1876) have
provided mapm that indicate the altitude attained by the mes at
the peak of the Hain Postglaclal Transgression (i.s. ¢.8500-7000
BPf). 0On Rhum, this figure has been put at o.8-gma 0.D. It is
inportant to note, however, that figures derived frcm such
national diagrame are broadly related to Mewlyn Datum, a mean-
tide datum, whilst Rhum local datum, according to the 2nd Bditlon
1:10,560 maps, is & low-tide datum. (No resurvey of bench marks
was oarried out during production of the 1:10,000 maps on Rhum:
the benoh mark altitudes given on these paps are the 6-inch 2nd
Edition wvslues converted to metres). Admiralty Tide Tables
indicate the tidal range in this area of the Inner Hebrides tu be
~.4uw. Hence, on the saltitude resched by the Hain Postglaoial
Transgression on Rhum when related to loocal datum should be

inoreased by o.2m to 10-1lm looal O0.D.

Local Shore-Forming Faotors:

In addition to the datum problem, the development and altitude of
any partioular shoreline feature is & funotion of looal faotors
such as sediment supply, exposure, offshore profile and coastal
profile (as well as regional factors such as isostasy and eustasy
which alter the altituds of operation of marine processes over

leng time periods).

On Rhum, sediment supply to the coast today, as apparently duping
the whole of the Flandrian, is very low. This is indicated by the

3t Ri4



component of foreign erratice, iz suggestive of glacial action

L R S N T S-S T SRR

playing wsome role 1in the origin of the =sediment, though no
striations were noted on any of the clamts. The poorly sorted
nature of the sediment would also support a gleacial origin but
the roundness analysis implies that, ocompared to most tills,
which mainly hsve a modal olass of subangular mnmaterisl, this
sediment has besn mubjected to rounding, presumably by fluvial or
narine processes. The average clast form is not dissimilar to
that found in tills although the o/a ration is relatively low
ipplying wmelesotion of or modification to flatter oclasts such as
oocurs on beaches or as a result of frost shattering. Considering
mll the available information it is concluded that the sediment
underlying the archaeologioal site is u stone-riol glacial till
! that has been partly modified, probably by sarine proocesses,

producing increesed roundness and flatness in the clasts.

The waltitude of the sample pit is slightly above the level to
which it may be inferred that the uppermost Flandrian sea

reached. It is therefore thought unlikely that marine

vodification ooccurred during the Flandrian. It is more probable
that wsuch modification tcok place during the Late glacial marine
regressicon from the marine limit (at o.356m local 0.D.) at the

head of Looh Soresort.

Bloodstons Hill/Guirdil
A detailed geomorphological mep of Guirdil/Bloodstone Hill {a

shown  (l11122), The following acoount foousses on the
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AGE CALCULATIONS

At the snd of emon five oyole period the sample ocount rates were
converted to radicoarbon dates according to the standard
treatnent of Stuiver and Polach (1879). There is unfortunately no
sinilmrly rigorous approach to error snalysis. In this laboratory
the errors on (a) background, (b) modern standard and (c¢) the
sapple ocount irates, together with errors on (d) quenching, (e)

fractionation and (f) replicste analysis all contributed to the

finsl error in the age.

UR GORDCH T COOK & DR EM SCOTT, SCOTTISH URIVERSITIES RESEARCH
AND REACTOR CENTRK, EAST KILBRIDE.
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