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it PALTHULUGICAL ANALY-LE OF 1HE FALABGGOL FREUH RATTRAY

Palaepenvironment Hesearch croup, Departzent of Archaeology, University of-

p

Edinourgh, 19 deorge Sgquare, Edinborgh,  EHE OTC

SUMKARY: A pnloeosocl, ot the later Zrnd willeniun BC, trowm bencath the
Mediasewval Burgh ut Eattray, Fuchan was subjec’ :d to palynological analysis.
bupporting evidence irom soil maisture, organic matter content, <oil! pH and
magnetic cuceptnbllity was also sought.  The pollen aszerbluge= from the
paiaecssl are interpreted as representing an-initial period of open ground
gracsiand conditions tollowed by a period ot arable agriculture with
evidence tor cereal cultivation. Evidence o1t leanching (reduced pH) in the
upper part of the palacc=ol and in fthe lower part for corichment dn organic
mitter and enhanced magnetic susceptibllity may indicate the weathering of
this cwposed eoll suriace with the resultant dewnwashing of arzanic
material, including pellen. The low constant frequencies of arboreal
pollen, awspecially pline and birch, suggest that treec were not growing at
the sita - but woere posasibly present along the inland edgzes of the machalr,
The later partial clearence of this copen woodland is suggested by the
reduction in the frequensy of birch and heaths. The agricultural plhaze,
astoclated with the creaticn of the plough-marks, wWas followed by
deposition ot the overlying Context tollowlng the burning of a wattle
fence. Tlhe overlying context hus a similar poilen assemblage but with crome
evidence for more unetable wcil conditlons possibly reflecting continuing
agricultural activity. Later cands overlying both contexts record a
similar picture of machair grassland with evidence tor the rapid acretion
of blown sand in responee to poor vegetation cover., The upper assewblage

ie marked by the occcurrence of several aguatic and marginal aquetic taxa

"ipdicating the loucal presence of standiag water or dune march,
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INTEODUCTION:

During excavations at the Hediaeval Burgh o Battray (NGE. NK 053520}, a
-num>er of earlier features were recorded includiug a series of palaeoscols
showing evidence of ploughing and associated witn the burnt remains of a
woodan wickerwork fence. On archaeological evidence these early features

are of thae leter Znd millenium BC (Dr. H. Kurray, pers. <omm.)

A total of slx cuts were made through the Hediewval to the prehbistoric

horizone. 1n five of these locations the buried palaeosol showed evidenze
interpreted by the @xcavator ac plough marks. Three of the ewcavated cuts
also showed evidence to suggest that two phases of ploughing were present,
one contemporary with a wattle ience and a seccnd post-dating its buroing,

coilapse and burial by sand.

Sample6 for palaepenvironmental analaysis were taken from Area 2, Cut 3, by
1. D Hatée oi the Scottish Development Department's Archaeoioglical
Operations and Consaervation Unit, Three zamples were taken: two parallal
Kubiapa ting were taken through the presumed soll borizon, one faor
micromorphological anaiysie the other for palynologica. analysis. A single

buik sample of thae overlying sterile sand was taken for comparative

FUrpoces.

The author wius asked tc carry out the palynological anaiysis of one of the
Kubiena tipne (ACC estore code 913/B1/001) together with a sub-sample of the
overlying sterile sand (AQC store code 913/¥WH/001). The aim of the
invastigation was to determine the vagetaticn present during the formation
tf the palasosol and whather patterns of change in the vegetation could be
related to the archbasological record. | 7
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STRATIGRAPHY AND S'DIAKBATS Ur 1THE SAMPLE LOCATIGE:

The korth section o1 the trench «area 2, Tut 5y {2 illusirated in print
“11lus 4a).  1oe recorded sequence O contexts, from the top of the section
downwards, 1s as follows (all descriptions are based on those of tlhe

excw tborg,
1uP OF -WORTH SpCTIOH:

(2] Topseil and madern cultivation. Overlies;

Lol Clean yeilow =and, no lemnsing at top. Increased lensing towards
baze at the east end ot the sectien 7 seascnal growth 7o
Overliec

[7) Thick dark turf line. Dipping at about 30' from the horizontal

tfrom the west to the east. Overlies;

(171 Fale clean sand with lepsing. Overlies;

(23} Upper plougl horizon. Overlies Contexts [19], (Un-numberedl, and
L1ls].

[16] Yood charcoal or ience. Appears to laterally overlap Context

LUn-numberedl. Overlics Contexts [(1w]) und (241
{Up-numbered] Small pocket of white sand. Apparent lateral overlap

by Context (14]. Jverlies Contewis {19] and (24).

[19] Flough marks. Incised upon and overlylng Context [24)
(4] Lower plough horizon. Kottled sand. Overliae;
[25] Mottled saud.

bAsh OF BACAYATED 5mCTION.

- EAMFLE LOCATION: The Kublena tip sanples were taken from across the
junction of Contexta (231, [1%9] and (24), the majority of the sanple being
from Contexts (19} and [24]. A oingle bulk sample of the pale clean sand
with lenwsing, Context (171, was aleo taken., These sampling locaticons are

indicated ip print <illue 4a).



LABORATGRY SEDIMBND DESURIPTIOR:  In the laboratory the cleaned fr-e of the
Kubiena tin sample was drawn (shown in illus 9) and the saogplcu were

descrited as 1ollows;

Eulk Zample: from Context [(17]: lUncorsolidated fine graimed eand. Grains
gub-rounded to rounded and well sorted. Colour 7.59YR 6/t - reddish yellaw.

Organic watter appeared Lo be absent.

The Kublenu Tin: <ontained the base of Context (23], Context (13) and the

Upper part ot Context [Z24]. This was divided inte 10 =m deep spits,

nusbered 1 to 8 from top to Lottom of the tin.

Spits 1 - 2 luwer part of Context [23]: VUncoosolidated fioe grained
sand. Graios wsub-rovoded to rounded and well sorted. <ologur 7.5YR a/6 ~

reddiash yellow., Yery louw to absent organic matter,

Spit 3: Context [19]1: Foorly consolidated tine grained sand. Grains sub-
rounded to rounded and moderately well sorted. Colour 5YR 9/2 - reddish
grey. Low organic matter content - abundant fine grained charcral

iopclusicns 1 - 2 mo diameter.

Spits 4 - &7 upper part of Context (z4]: Moderately poorly consolidated
6ilty-sand. Grains sub-rounded to rounded and ooderately well sorted.

Sand mottled with darker areas - bas@ calour 7.5YR 4/2 - brown to dark
brown, darker areas 7.5YR 3/2 - dark brown. Low organic matter content,
further decreasing with depth - occcasional fine grained charcoal inclucions

1 - 2 pm diamatar.

AR TRODE: - -

In order to permit ac tull as poseible understanding ot the presumed
palaeoenl it was decided to undertake a series of soil-charactaristic
analyses 1n parallel with the palynological and micromorphological
apalyses, Given the vary limited amount of sediment available 1t was only
potsible to undertake the determinpation of soil molsture, organic sattaer
coptent, base statue (pH) apd magnatic susceptibility., The following

procedure wae adopted:
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1. The kublepa tin zanple was subdivided and =—ut ipto 10 me desp
horizountal cpitis, FRach eub-sample was plysically homgenicod by quatering
and rmixing.

<. A ZU ml sub-eample of each epit (together with arp equal ampount of the
overlylog pale sand) was taxen using two 10 ml plasiic containers. The
residue of each spit wac retained (see 6.

3. The magnetic susceptibility of each 20 nl sub-sample was then mansured
veing a Bartington Magnetic Sucsceptibility Meter (mzdel KEZ1, sencor type
313, settings - C.6.5., range 1.00. Four readings, plus background
readipgs, were taken on each sample and the results averaged. '

4. The sediment trom each sub-sample was then susponded in S0 ml of
dietilled water apd tho pd weasured with a Corning electronic pK Neter
tollowlng the proceedure ot Eriggs (1950,

5. Feollowing weasurement ot the so0ll pH the suepended cedimant sagpla was
prccessed to extract pollen and spores.

O. The resldue of wach spit sub-sample (2) was used to determine the
moisture and organic matter content of the soil uvsing the oven-drying (30°C

for 24 hours) and loss-on-ignition O79'C for & hours) methods of Avery and

Bascombe (19092 and Brigge (19807,

FALTROLOGICAL METRLHKS:

The palynological sauples were proceseed according to the methods given in
Huont (195%». This involves the disaggrexgation of the wediment in FPotassium
Hydroxide, repeated silevipg on a 7 micron eleve 1o rewmove c<lays, and
ewirling on a clock glass to remove silts and sands. The palynological
resldues were strew mounted in glycerin= jelly. Each sample waw sconned at
x40 magnitication using an Olyopus BHZ2 wicroecope until a total of 25%0 f(or

more) deterninate graine had beeu recorded.

SULL-CHARACTERISTIC ANALYSIE EESULTS:
The reculte of the analyses are given in Table 1 and graphically sumarised

in 1llus ¢. MNote that telow, the term profile refere to the etratigraphic

sequence 0f samples wubmitted for anmlycic,
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SOIL KOISTURE:  Retained soil moilsture ghows an {ncreases from 2.25% % of the
samrle welght at the base ot the protile to a maximom of 13.75 % in cpit 6,
therearter it declines progressively to 4.06 % by spit 1. No retained

rolsture was recarded in the bulk somple (ES).

URGANIC MATIER COWTENT: Organic matter content increases fiom 1.92 % of -
the cven dry sumple welght to a maxdmum of 2.40 % in spit 7, relatively

high, but deciining, percentages of organic matter are noted in spits 6 to
3 (2.%6 to 1.68 %). Organic matter further declines ir spits 2 and 1 <0.93

to U.91 %). lbe bulk sample contained only 0,36 % orgauis matter.

Bal 7 STATUS «pHy: A1l the samples wera alkaline or circum-neutral. The
btase ot the profilc was very alkaline (pH £.6082, alkalinity decreasing
graqually upeards until a clrcum-neutral reading of pH §.97 was recorded {in
epit 3, therearter alkalinity increased again to reach pH 7.87 at the top
of the Kublena tin (spit Lo, A declipe in this figure to pH ©.90 was noted

in the bulk sample (B3).

MAGHEETIC SUSCEPTIAILITY.  All the sauples exazloed had a very pocr magnetic
eusceptibility. At the base of the sampie tin, splt 8, o reading of .33
C.6.5. was noted, this increases to reach a maximum sus:ceptibility of 0.66
C.G.3. in ospit G0 A marked decline‘in susceptibility follows reaching a
wore stable low of 0.15 and 0.13 in spits 2 and 1 respectively. This
declinee again to 0.02 C.G.&5. 1o the bulk sample. Calculation of the
packing density 01 the samples showed this to be uniform - the maxioun
variation was less than (.12 gram per ml - which further suggest that the
slgnal refleots genuine changes In the magnetic cusceptibility of thae

saples rather than apy artetfact rewulting fror differential packing.

PALTROLOGICAL KRSULTE:

The palynological results are given in Table 2 and are 1llustrated by the
pollen diagram, illue 10, The pollen sum is bas«d on the sum of total
Pollen and Spores (I P+5) excluding indeterminate grains. Fercentage
frequencies ot indeterainate graine werq calculated outdide the sum and are

plven as a percantage of [ Pt5,



The pollen and spore concentrations in all the samples examined was
relatively low, moltiple zlides were exanined but in one .ase (spit 2) only
11¥ determinable grains were recowered after 100 traverses. Indeterminate

gratins, however, were not noteably higher in this sanple than the averade

o~

8.7 %7, Dirilcuvlties in acnleving rzaningful polien totals ircom sandy
machair sites bave also been noted by Whittinglon dip Eltoble 19340 at Knap
oi Howar, Crkpey. Nevertheleges, the results appended here do appear to
540w m2aningful patterns ot variation which can be interpreted in terms of
vegetatlonal change and post-depositional history.

The palynological data can be tentatively divided into three pollen
acceablage groups (delimitced by shured characteristice) withip the Kubiena
tin sample (shmples 1 to 8) with ihe bulk sample (ES) forming a forth
outlylng acsemblage. The use af the term pollen zane is avolded kere as it
is possibly misleading 1n the context of soil pollen analysis - where many
01 the assenblages do pot result from a relatively slmple sequence of
deposition byt reflect other processes including dificrential polien
novemwnt, weatheriog reslduals, etc. (ct. Dinbleby 19853, and henze do not
reprecent discrete gequences of vegetation change and, by inference,
perigde of time. Further, it ie loappropriate to use the term zone when

speaxing of a wingle sample.
From the bawews of the profile upwards the assecblage groups are;

Follen Acsemblage Group 1; Spite 3 to 5: Thie aasenbiage group is
dogipated by Greamineae (Grasses, 26.5 to 25.3 %) together with moderately
high trequencies of Compcsitae Liguliflorae type (Dalsy family, 16.2 to -
27.8 %), Jumercus open ground herbs ara sporadicolly prasent, but
persistant records of Duoex dcutosella (Sheeps Sorrel, 2.1 to 3.1 %,
Urtica type (Wettiss, 0.¢ to 1.1 %), Haounculug type (Buttercups, 2.1 to
2.8 %), Carduua Type (Thistles, 0.6 to 5.0 % and Ciraiug type (Thistles,
3.0 to 0.9 %) were noted. Arboreal pollen is prewent in low frequencies
(pee@ bwlow). [n general the Cryptogams, most especialily the ferus
(rupresented by Filicaies, Drygpterie and Thelypieris’, Sphagnum and
Lycopodiue show a gradual declio# as one moves up the protfile, although
Fteridum (bracken’ mfter an {mtial locrease from 2.1 % t0 4.6 % reaians

relatively coustant,
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Policn Assenbluge Group @0 Splts 4 to 30 This assemblage zroup is
deliwited by increased Irequoncles of Cowpositae Liguliflorae type 48,9 to
5.7 %y, Urawineae show a conplimentary decline (16.2 to 16.3 %), Again
numerous Open ground herbs are sporadically present in low frequencies,
Hudmey pcoietoselia continues to be present but in reducing frequenzies 3.5
to 0.3 %i. KRauupnculyg tyre, Qarduun type and Carsium type also peraist,
but lUrtica typs 1s aboent. Arboreal pollea !1e again present in low
trequencies. The group sees the continued declinlng trend of the grouped

‘frequency oi Cryptogame, although Plerdidiug remmins constant.

Follen Assenblage Group 3@ Spits 2 to 1@ Thise aesenbtlage group shows a
decline in the frequency of Compcsitac Liguliflorae type <37.6 io 40.0 %},
however, this is not retlected by a rise in the Graminene curve which
re=ains uearly constaot (i6.2 to 14.4 %), Increased incidepces of herb
taxa, wost ecpeclally girsiup type and increased frejuenciles ot
sporadically occuripg taxa such as Armeria <3 %), balance the Coapositae
decline. Iucreased freguencies of Filicales (5.1 to 2.1 %) and Pterdddun

(6.0 1o 7.0}, together with the reappearence ol sporadic fern taxa, sich ae

Ihelvpteris, are also woted. 7The frequer., of Lycopodiuvg and Ggphagnua,

however, further declines (toc 0.9 % and 1.3 % respectively).

Fellen Acsemblage Group 4: The bulk eapple (Context [17]): The pollen and
5pOre ascwhblage from this capple ie differentiated by an increase 1o the
trequency ot Gramineae (30.4 %) and a marked decline In the frequency of
Compositae Liguliflorae (10.% %), Other berb taxa are also reduced,
although low frequencies of aquatic and aquatic marginal taxa cuch as
‘Folygonum agphibia and Litturella upniilara are present for the first tima
together with the previously wporadic Alismg type. Increased frequencles
of Cryptogams including Filicales (9.1 %) and Pieridum (9.1 %), together
with ipcreased numbers of Lycopodin 3.4 2> apd gphagnug are noted.

drboreal pollen sre presant in low frequencies throughout the profile, with
persictent records ot Plouw (Pioe, 3.8 to 1.9 L), moderately persistent
recordw ol [@tuyla (Birch, 1.0 to 0.4 %) and sporadic cccurences of very low
frequoencies of Umue (Elm, 0.5 to 0.3 %),'togcthur with the peresistant
values obeerved tor Coryloild type (probably Hazel, 1.2 to 3.4 %. In all
cawes slight fluctautione ip the relative frequencies are noted bLut thess

do mot reflect the changes cobserved elsewhere in the proiile. Thise

1. B9




eugdents that the arboreal pollen are derived from outside the lamediate
area or the site, possibly alopg the wachalr iringe where Pine, Birch aod
Hazel are precent today, arnd torm part of the regional pollen raim.
Ericaccae pollen, however, does show some variation, decreasing during
PAGL, then risiog agaln (to 6.7 %) during PAGE2. This {s followed by a

tfurther declluw in PAG3 aud the bulk sample (PAGLD.

~DISCUSSION: - R -

The aoil properties are compared in {1lus 9. All soll proparties yhow
evidence o1t variation assoclated with the junction of Contexts [24), [19]
and [23). EBoth soil molsture awd organic matter content show an intial
increase trom spit & through to splite 6 and 7 respectively. BEoth then
decline gradunlly until spit 2 were a marked decline occurs.  Since
molsture content 1s usually related to the presence of orcanic catter this
parallel relationshlp is to be expected. The bulk sample was lacking
molsture and contained only a very small amount of corganic matter. This
may retlect relatively rapid deposition in an envirooment where vegetation
cover was discoatinous and sand blowing was relatlvely comson.,  This
interpretaticn i{s supported by iigures for the organic matter <content of

immature and unstable dune soils given by Tansley (1949, 865-866),

The decline in the alkalinity of the =ands in the splts icmediately beilow
the lowar plough horizon suggewts that some diasolution, leaching and
rexjval of alkaline materiale,- in particular carbonates, from the surface
of the palagosol took place. This would agree with the archaeological
interpretation of the upper surface as a plough-soll or sub-goil

lucreaced alkalinity in the uvpper sanples from the Kublepa tip may indicate
the subsequent downward movement of carbontes during the exposure of the
upper plough borizon or mwore probably may reflect the deposition of
relatively vonweathered sand at this time. The relatively low alkalinity of
the bulk sasple may aleo have resuited from a period of leaching subsequent
to deposition.

Magnetic susceptibility, although generally icw, appears to parallel the

resulte tor organic matter cootent. The pattern of ilccreasing aod then

gradvally decreasing migretic susceptibility may reflect the dowawashing of
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orgonlc matter and iron cempounds telow o Weathering socil surface or it may
retlect the admixture ot pmanm-suecerptible zand to an existing weathered
organic horilzon during that horirzons burial. [ sispect the latter *o be
morw probable since the base of the overlylogs vpper-plowgh boricon fspits 1
aud 2! bae a markedly lower susceptibility =uggesting that it has oot been
a rwcelving point tor dowowardly ftronslocated magnetilc material - the —
ioncreased alkalinity und decreaved crganlc matter content 1o these camples

may theretore retlect the input of relatively unwecathered and ingreganic

dvue gand, GOldiield hae suggested that the pressnce of enhonced magnetic

pusceptibility is indicative ol weathering surfaces and solls - although

the scale ot chauge bere e sumewhat scaller than he has reported,
The very taint magnetic susceptibility elgral 1u the bulk sanple suggests
tbhat it has not been exposed to extended surface waathering and again

indicates the relatively rapid acretipon of sand.

Initial examination of the microzorphology of the parallel Kublena tin,

reveals a pattern of increasing clastic organic matter with depth which

would tend tu support the above observations. The presence of apparent
orgauic coatings to some of the grains in the lower part of the slide
(equivalent to spite 4 to &) would also tend to support this. ko evidence
tor translocated clay, in the form of <lay coatings was naoted, iodeed clay

appeared to be almost absent ficonm the saople.

The palynological and «oil characterietic analysis results are compared In

i1llue ¥. Correlations appear to exist between the behaviour of the pollen

curves 1our the Jrouped taxa and thoee for the eoll properties. This
sUgfgestt & meawure 0t interlinkage betweeu the scil properties and the
compoeltlon ot the pollan and epore assemablages - in short they reflect a
respouse, in wome way, to the depositional and post-depositional history of

the site. -

Interpretation of variation ip the pollen and spore assemblages through the
wanpled profile 1w ditficult. Keverthelees, the presence of a relatively
abrupt change at the boundary of the ssdimant contexts would suggest that
the pollen and spore assemblagesa bhave not been unduely mixed betwesn
contexts (Uimblewby 1985, 11-1v). Although the action of earthworme and
Ootber bDurrowing scil organisme im carrylng oil pollen both up and dpwnrtpe_
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sail protile has been demonstrated by several investizators (Fay 193%;
Dinbleby 19cl; walch, Fowley ara Rorton 197¢7 it does not appear *o have

teen a major tactor in the Creation o1 the patyoclogical record at Ratiray.

The lower plough borizen Context 12413 contalns Pullew Azzemblage Groups 1
and 2, and is doemivated by grasses and open ground herb taxa.  Many of *he
pollen typee represented include saline tolerent - marine marginal -
species, cuch as Armerdud type, reilecting the coasztal position of the
~eite.  The presence ol taxa suggesting dune pasture, such as Eapunculua,
Elﬂhlﬂgﬂ;ljﬂ;ﬁﬁlﬂlﬂ and Cyperaceae (Tonsley 19449, rerortis Banuu;uluﬁ-
Cepens, Plontago lanceolato and Carex areparda from cattle pasture on dupe
eand’ together with elements indicating leoss stable or disturbea ground
couditions such as Yrtica type, wany of the Compositae and cultivars 2uzh
as Cereal type suggests that the lower asseablages may resul* frem “he
superimposition aud mixing of two pollern aszenmblages; the first
representing a pericd of open grazed grassland;, the second a period of

arable agriculture.

The presence of decreasing frequencies ot damp ground taxa such as Gphag
ana Lygopodiug, togetber with Irdw (Irds pscudacorys is reparted from dune

6lacke by Tawmsley 1939 at the base of the profile suggests that the firet
phase of grassland vegetation may bave been asscclited with areas of looal
dune slack type vegetation, The decline in damp groumd taxa up the profile

may retlect tho local drylong of the area follaowlong ploughlng.

The phase of arable agriculture represanted by the addition of cultivars
and disturbed open ground taxa appears to have resulted in the weathering
01 the wo0il wurtace, reflected by the enhanced magnetic susceptibllity of
thi¢ Lorizon apd po-sibly by the increased representation cof Compostitae in
the upp<r part (eplts 3 and 4). The inctreased Tepresentaticn of Compositae
Liguliflorae and othaer Compositae taxa together with the poor preservation
state of many of the taxa in theese groups may raflect either the
ditferential wurvival rate of these noteably resistant taxa fHavipga 1924)
following weathering or the adventitious conditione offered by the

disturbed open ground of arable cultivation to epecles of this group.

Diftereutiation batwedn PAG 1 and PAG 2 may therafore be the recult either
of poet depositional diiferential weathering or the euperimposition of

1.8%2



pollen derived rrow later arable agriculturse upoo an exisitng residual
desewblage.  The latter would accord bettor with the ploughirg of thicz
borizon, which precumatly involved the btreaking up of an exlsting machair
tori.  lhis wy be supported by the similarity of the range of tawa present
i both nssenblage groups. In either case differences bLatween the pollen
astesblayge groups identitied in the lower plough boriven (Context [24])
should e wviewod in terms of depocsitional prosessec and should oot be ceen

as haviug any chronnlogical cignilicacce,

lhe presence of areas bi acid, dune henth..mm:hair iarsuggeated by the
persistent presence ol Rumex acetosella and Ericaceae poller (both &rica
cimerea and calluwa vylgaris ore rezorded troa dupe heath? throughout PAG 1
and Fati 2. Given the algalinity nt the samples investigated locul zrowih
appears volikely and 1t is protable that Ericaceas was confined to the more
established machalr, possibly wlorg ~he landward Iringes of the area. Zuch
heathland may bave been assouciated with open =tands ot pine, birch and
bavel. lhe low, buwt relativeiry constant, trequencies of arbtoreal pollen

suygasting that treee were not growing at the site - but were possibly

-
u]

present at sSome distance frowm it olong the landward edges of the machalr cr

turther inland in upland arcas.

4 markad decline 1n the ifrequency of Ericaceae pollen is poted in the upper
cagple irom FAG 2 (splt 3). Lo« trequencies of Ericaceae contlnue
throvghout FAG 3 and PAG 4. This 1s nirrored by a decline In tiae frequency
ot Betula and the absence o1 Puoex pcetosglla from FAGS 3 and PAT 4. This
may iudicate the clearence and removal of areas of Ericaceae-Fetula s-rub
and reflect tho agricultural activity wuggested by iocreased fraguencies of

cereal polien in PAG 3 spd PAG 4.

The polien asseablage from the lower part of the overlylog upper plough
bhorizon <Context [(¢3]), PAG 3, i dominated by open ground herke and
Rrascew. In general terms the assenbiage 16 not too dissimllar from that
ir FAG 1 and 2 aud agaln hae elements indicative of both disturbed open
grcund conditions (in particular cereal pellen indicating arable
sgriculture) aud open grassland machbalr. The precencea of relatively iow
organic patter content. poor magnetic sueceptibility and i{ncreased
alkalinity wuggestis the relatively rapid deposition of fresh unweathered
“amis acroes the old ground surtace and it would appear probable that the
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pollen in part reflects the vegetation present during the accumulation of

the sands and in part results from downwashing and nixing once a new, and
relatively stable, surface (not sompled here) was astablished at a higher
- level. Archaeplogical evidence (Murray pers. comm. ) suggests that further
agricultural activity took place on this upper horizon ~ this is supparted

by the presence of cereal pollen (presumably downwashed into the profile).

The pullen and spore assemblage from PAG 4 is composed of similar taxa to
the preceeding samples and agsin suggests the presence of machair
grassland. That this vegetation cover may have been discontinupus at this
time is suggested by the low magnetic susceptibility and organic matter
content of these sandg which may indicate that sand was deposited
relatively rapidly. Sand movement by blowing would have been encouraged by
poor or partisl vegetation cover. Whether poor vegetation cover was the
result of overgrazing or othsr agricultural activity is unknown, but it may
well have played a part in destabilising the machair dune system. It is
worth noting that cereal pollen was also recovered from the bulk sample
suggesting that some agricultural activity was taking place during this
period of sand instability. Unfortunately the limited number of grains
recovered together with the poor preservation state of much of the cereal

polien from the profile preculuded its assignment as to probable species.

Most notably PAG 4 is associated with the appearence of several fresh, or
at least brackish, water taxa, including Pelygonum of . amphibium, Littorella
cf.upiflora and Alisma. These taza, togethef with records of other
possible dune marsh taxa such as Teucrium (possibly T.scordium) and the
reappearence and resurgence of damp ground Cryptogam taxa such as Sphagnun
and Lycopodium, may indicate the local presence of dune slack vegetation

possibly with at least ssasonal standing water at this time (cf. Tansley
1949, 861-862).

COMPARISON VITH OTHER SITES AND THE REGIONAL POLLEN RECORD:
Previous palynological studies nof sands ard sandy soils in Scotland have
generally yielded poor results, Both Durne (in Coles and Taylor 1973} at

Culbin Sands and Whittington (in Ritchie 1984} at Knap of Howar, reccorded

either the absence of pallen or pollen concentrations so low as to be
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uninterpretable.  Meverthcless, DMmbleby <1984, 4% did record o
recognisablea pollen record from two buried done moils oo the Isles of
S5c1lly and cautione against dimiceing such sites out of hand - a conclusion
alsc reached by Whittipgton., Certainly the ceomparatively high pollen
concentrations recorded at Fattray Head are ot interest as the cediments in
tlie Kattray protile are as alkaline as those recorded at ¥nap ol lowar
(vhittington, [lp Kitclie 19440 where polien was cithor absent or pre=ent as
only a tew isolated graine por sample.  This turther sucports YWhittington's
vicew that pollen preservation does not appear to be directly related to the
‘alkalinity 0t the —ediments tut must depend on other factors acting in

conjunction with the base status.

The published pollen dimgrams tor the northeast of Scotland show little
vartation Irom the scquence seen elsewhere in the country (Gunson 19732,
unfortunately no recent published s<2quence from lowlond Fuchan ie known 'eC
the nuthor, most diagramws coming trow inland, upland areas such as
Abernethy Forest (Birks 19%¥0), Loch Kinord and Loch of Park (Vasari and
Yasari 19682, The few lowland exceptions are the work of Durno (19355,

1957) and are insutficiently datalled to perpit renlistic compariason. |

The problem is further complicated by the pature of the site being
-inveatigAted; the very localised pollen cotchmant of a soil will mitigate
against its correlation with sites deriving their pollen from a wider area.
Further the pollen record from Rattray represents only a shor* time period
and 1s clearly (at least in part) the result of swall scale anthropogenic
tactore - inctors which would not ke present in that form in & eite with a
“wider catchmsnt.  These factore have precluded the diract corraelation of

the Kattray resulte with those tfrow other witus,

¥evertheless, it is clear that the Rattray provlle differs in several
respects from the detalled evidence offered by inland locatiowe and the

outlioe @vidence offered by lowland (but not coastal) sites,

1. The Rattiray profile appears to describe a series of vegstation
communitia@s similar to those of the modern machair. These are quite
diflerent in composition trom those seen in other diagrame (eg. Stewart
1964) and undoubtaedly retlect the sitee location. Thise vegetation pattern
ie similar to that interred by Durno (1o Coles and Taylor 1973) for a dune

1:
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=01l begeath an Early EBronce Age midden in the Culbin Zands on the Moray
Firth coact although lurno was voable to recover sufrlciesnt grains to
porwit o 1ull ipterpretation of the sites vegetaticn history.

2. The Rattray profile iz remarkable tor the low froquency ot artoreal
poilen: 1% % as against the 00 to 20 % eeen at Loch inord in Zone VIIb.
This sugweezts that closed woodland was absent from the Rattray area by the

later #znd oiilenivm and may have been absent throughout the Flandriano.

3.- ¥iile the dominance of pine and birch at Hattray replicates that seen
eloewhere, other taxa such ns cok, alder and willow are cntirely absgnt.
-although hazel and elwm is sporadically present. This may retlect the
growth ot a limited range of arboreal taxa along the margins of the machair

or the long distance trapeport of arboresal polien inta the area.

1he desline in Ericaceae pollen trequency Iin the Rattray profile appears to
parallel that seen in other diegrame during early Zopne VIIb and may reflect
a regional trend, haowever, other evidence (above) suggeste that such
changes in trequency have a more local origin.  Given the short time period
probably represented by the saomples from the Kublena tin, and the post-
depositional processes to which the assemblages hove been wubjected, the

latter would appear wore likely.

COUBCLUSIAN

The presence of a palaesceol at Hattray may be inferred on the grounds of
lateral cootinuity ana v rtical differentiation basad con the presence ot
clear changes in the organic matter content, base status and magnetic
suscaeptibility through the examnined profile. The Palyunological data
further provides limited evidence for changes in the loccal wvaegetation

asenoiated with the junction of Contexte (243, [19¥]} and [Z23].

The interpretation 2f the palynological and eoil property data presented

above may be summarisad ae follows:

1. Deposition of sand <(Cobntext [£41), tollowed by development of semi-
etable dune elack typs vegetation dominated by grasees and Compocitae
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berbs, with Sphaguenm o 3 and Lycopcdium locally precent. The impression

of a vegetation reeenbling modern grazed graselaopd machair is reinforced by

the precence oi ceveral marine marginal and salt tolerent herb taza.  This

phane 15 associated with the initial enbsancepent of the organic matier

content of the palaeosol and Increased magnetic cusceptibility.

<. Ploughing of Context [24]) (Context (19] - the plough marks) followed by

“arable agriculture, possibly with some cereal cultivation. This 1s

supported by the precence uf a number of disturbed open ground indicators.

This phase is assuciated with the further enhoncement of the organic natter

content of the soil and turther increased magnetic susceptibility, together

with thz leaching ot %he upper surince of %the pnlacosol. The increased

repraesentution of Composiltae Liguliflorae type pollen in the upper part of

the palaeosol may reflect differential preeervation of this pollen type

tollowing weatbering ot thz palaeccol or it may sioply retflect the

prefercnce of many Composzitae species rfor open disturbed ground habitats

synonymous with arable agriculture.

3 This agriculfural phase 18 terminated by the deposition of the

averlying sands (Context [23]). The deposition of Iresh unweathered =sands

across this old ground surface 15 suggested by the presence of decreascd

organic matter content, decreaced magnetic susceptibility and dincreasad

alkalinity. This phace is aseociated with disturbed open grournd taxs and a

deciine In gracces,

4. CFollowing further agricultural activity on thie new surface (for which

00 samples were available) a further pericod of eand deposition took placi.

The low magnetic suceptibility apd organic matter content of these sands

(context (17]) suggests that cand was deposited relatively rapidly in an

environment with poor or partial vegetation cover. The pollen evidence

cuggesta a more open grace domdnated vegetation eimilar to that observed in

precent dune eyecteme. The preecence cf weveral fresh, or at least brackish,

water taxa indicates the local presence of at least ceasonal standing water

at thia timw,

5. Throughout thw period represented by the profile, arboreal species

would appear to ba entiraly abeent from the local area arocund the eite.

ihe Yow trequencies ot pilme, bLirch and haczel racorded suggesting that




woodland may huve been copnfined to the landward fringes of the machair.
Chungos in the trequency of Zricacene pollen may alse reflect lecal chacges
-~ in particular the creation and destruction of acid heathlands on the

adges of the machair - or they may retlect changes further inland.

_..The local nature of the pollen catchment ot a soil of this type, together
with the procesees operating within 1it, preciudes the exact correlation of
the pollen spectra from the site with the few existing long pollen
segquences irom the arca. Nevertheless, the low arboreal pollen frequerncey

w.zrecorded throughout the profile does accord with other similar sites and

2nd

argues ror the exietence ol a relativaly treeless machair by the later

millenium.

1:C4
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RATTRAY: RESULTS UF Z0IL CHaRACTERISTIC ANALYSES:

cagple Percentoage Percentage Enze Magnetic
kupber .. HMoleture Urganic Matter Gtatus  Susceptibility
% % rH C.G.5.
3. 0.0 0. 3o 6.90 0.02
| 1;7 R .4.02 .0.91 v.av 0.13
e 5. 10 0.53 .34 0.1%
3 - 9,00 1.66 6.97 0,23
i 9.4y 1,59 6.99 0,38
3 12.73 z2.49 .20 0.57
o. 12.74 2,56 7.91 0.62
7 12.73 3.40 8.26 0.52
8 v.c5 1,9 8.65 0.33

etk et b

4

labla 1 kKesultse 0of s0il charsctesrietic analysss,
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T OLEZ PALYNOLOGICAL RESULTS

This is presented as two 'landscape’ frames. The top of the Table

comes first (C 7-8), followed by the lower half (C 9-10).

1:C6
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© HERRS:

RATTRAY

Taxa:

TREES!
Pious
Eetula
Ulaum
Sub-Total:

SARVBS:
Coryloid
I[lex
Hippophae
Sub-Totael:

LYARF SHRUBS!:
Ericacasaa
Sub-Total:

GRASSES!
Graminene
Coreal Tym
Cypsraceas
Sub~Total:

(CTY order)t
Caltha Lyre
Fapunculus type
CRUCIFERAE ('Sinapis’)
Viola palustris type
CARYOPHYLLACEAE
CHENOPODIACEAE
Linum catharticum
Unobrychise typs
FOSACEAR (undiff.)
Circeas

UMBELLIFERAE

Kumex acatosalls
Oxyria typa

Urtica type
Cannabis/Humuilus

_ArmarTia type (A+H)

Lamium type
Teucrium
Plantago lanceclata
Campanula type
CONPOGITAE Liguliflorae
CONPOSITAE Tubifloras
Bidenm type
Aster type
Cardyus
Cirsium
Centaures nigra type
Gerratuls type
Convallaria typs
Ecilla type
Allium type
Sub-Totals

ka.

an

16
199

8]

B = N = (A O e

B L

72

RH/BS

b

o D
= e

(4] [}
@ o= D V]
« — J [Fepy

-

Q.

Q&
-~

[
—

s T N I m R I

e & —~
F . W

L8]
~3
-

S b

- g i N

RH/1
Ho. 1
7 3
? 3.
2 ¢
2 9
5 2
5 P
3 14,
& 2
Je  17.
5 2
1 Q,
1 Q.
2 .
2 9
7 3
1 9.
§2 4@
3.1
a 3.
? 3.
1 9.
14 G.
i44 €2,

73

RH/2

8]

()

Q.

18.

a0

62,

w

o]

RH/3

¥o. %
7 2.3
3 1.¢
1 9.3
11 3.7
1 2.3
1 9.3
Q 3.0
@ 3.9
49 16,3
1 a.3
59 16,6
3.0

1 e.3
1 2.3
1 Q.3
1 3.3
3 1.9
138 52,7
5 1.7
3 1.9
] 2.9
3 2.7
196 65.3

1. C7-8

| [

=3

13

]

184

—

RH/4

3t

—_
I )

Q.

]

~3 =1

14,
Q.

o,
1¢.

e,

—
[R5 B

48,

o g oo [a2) [ S|

)

- -

0 W w

SAMPLE NUMEER:

RH/5
Ko /A
= 1.9
2 (NS
1 2.3
v 2.8
1 Q.3
1 @3
Ze 6.3
9 0.3
8l 25.3
6 1.9
gt 27.2
v 2.8
1 ¢.3
3 2.5
19 3.1
< 9.6
1 @.3
o 27.8 -
1 Q.3
1 9.3
1¢ 59
3 e.0
9 2.8
145 45.3

RH/€ it
¥o. % No. %
5 3.2 14 3.8
2 9.5
1 9.9
7 3.8 16 74.4
1 e.5 2 @5
1 .9 2 Q.5
9 4.9 14 3.3
¢ 49 14 3.8
46 6.¢ 06 23.4
6 1.6
1 e.5 1 2.3
49 26.6 93 256.3
2 1 9 2.5
1 0.5 4 1.1
2 9.5
2 9.5
1 e.3
5 2.7 5 1.4
2 1.1 2 @5
3 1.8 1 2.3
49 6.6 71 19,4
6 3.2 4 11
4 2.2 4 1.1
1 &5 2. 0.5
1 @3
73 30.5 148 49.3

KH/ &

¥o. T
z.7
1 &3
ie 3.9
1 1.2
4 1.2
30 11.4

38 11,
g5 28.5
3 0.9
1 0.2
99 29,7
7 2.1
5 1.5
2 ¢. 6
1 @.3
Z .6
7 2.1
3 .9
1 Q.3
4 1.2
1 @.3
54 10.2
2 0.6
3 .9
2 9.6
1¢ 3.0
Z 2.4
196 31.8
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EATTHAY.
SANFLE NUKBER:

kH/ES EH/1 Ri/e RH/3 RH/4 RH/S RH/G kU/7 KH/8
. AQUATIC/MARGINAL AQU.:

Polygonum of. amphibium 1 e.4
Littorealla of. umiflora 2 ©.8
Alisma typa 1 0.4 1 0.3 1 9.3
Iris 1 2.3
Sub~Total: 4 1.8 @ 9.9 0 9.9 ¢ 0.9 1 9.3 1 w3 0 v.Q e Q.9 1 9.3
CRYPTOGANRS:
Filicales undiff. L 8 3.5 6 5.1 8 2.7 5 1.3 13 4.1 1% 8.1 19 5.2 8 2.4
Pteridium 24 9.1 16 7.9 7 6. 11 3.7 16 4.3 14 4.4 9 4.3 17 4.6 721
Cryptogramms crispa i e.9 1 .3
Cystopteris type 2 9.8 4 1.7
[ryopteris undiff. 1 9.4 3 9.8 1 @3 2 1.1 3 9.8
“Thelypteris undiff, : - 1 .3 _ )
Polypodium undiff. 1 .4 1 @4 2 9.7 5 1.3 5 1.6 5 &7 25 6.8 6 1.8
Ophioglossum 2 9.6 2 A5 1 9.2
Selaginalla 3 1.1 2 .7 1 Q.3 1 9.3
Lycopodiacess 2 2.4 1 0.6 2 a7 2 9.5 8 2.9 1 @5 15 4.1 46 13.8
Sphagoum 6 2.3 3 1.3 1 2.9 7 2.3 B 2.4 14 4.4 15 8.1 12 3.3 6 1.8
Sub-Total: 69 28.2 33 14.4 16 13.7 33 11.e 41 19.9% 57 17.8 40 24.9 94 5.0 7% 22.5
i POLLEE AKD GPOREL: 233 189,90 233 130.9 11V 199.3 3¢0 190. ¢ 376 199.9 320 190.¢ 185 190.@ J6V 193.9 333 190. ¢
INDETERAIBATE!
(as % of T ME) 10 7.2 & &7 14 12.¢ 35 11.7 63 16,8 35 4.0 18 0.7 29 7.9 ¢ Zl.¢
TRAVERERS 61 37 192 36 3e 3 2 31 46
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SPIT/SAMPLE NUMBERS:

CONTEXT NUMBERS

RETAINED SOIL MOISTURE:
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Illys 9: Palynological snelysis. Resuits of soil _in..:cﬁ-. organic matter content, base status :u_.:
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-~ Pinus

Betula
Ulmus
Coryloid

Ilex
Hippophea

- Ericaceae

- Gramineae

- Cercal Type
Cyperaceae

~ Caltha Type

- Ranunculus Type

- CRUCIFERAE ("Sinapis’)
= Viola palustris Type
-CARYOPHY!I LACEALE

-CHENOPODIACEAE
~ Linpum catharticum

~ Onobrychis Type

- ROSACEAE (undiff )
- Circeae

- UMBELLIFERAE

— Rumiex dacetosetla

— Oxyria Type

- Urtica Type

— Cannabis/Humulus

- Armeria Type (A+B)

- Lamium Type

~ Teucrtum ‘

— Plantago lanceolata

— Campanula Type

- COMPOSITAE Ligulifiorae

— COMPOSITAE Tubiflorea
- Bidens Type

- Aster Type

- Carduus

Cirsicm

- Centaurea nigra Type

'

Serretuld type

- Convallaria Type

-~ Scilla Type

- Allium Type

_ Polygonum cf. amphibium
- Littorella ¢f. uniflora

— Alisima Type

- Iris

BT ey Ay e Sk ke stttk e . il




t'—t;_'i '_'C_-;

el ¢ n ol

i ]
}—‘0 ]

R

$ 0

8 ol

—\l’

-_

|

)|

- Filicales undiff
Fteridium

~ Cryptogramma crfspa
- Cystopteris type

- Dryopteris unditf T= Thelypteris

- Polypodium undift

—Ophioglossurﬁ
- Selaginella
- Lycapodiaceae

— Sphugoum
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TUIN SBOTICH ANALISLS:

W]

A prepared vertical thin section from the second, parallel, Kublena tin was
exaniaed by transmitted lignt microscopy at 40 and 100 fipes magonification
in both cruse-polariced and vorwal iight. The pocition of the Kubicna tin

i Bhown imn illus 4a.

A elmple visual inspecticn ot the thin section showad 1t to be divided into
twoe horizons - an upper pale brown horizon (Context [231) apd a lower
darker brown horizon (Context {Z4]} - this divieion was also noted in the

@anpied wection,

Microscople examiunation ot the thin cection confirmed thet structural

tpodological s ditferences exlated between the two horizone or contexts.

Although it was not possible to examine modern machair and dune soils by
way ot comparison, 1t may be arguad that the high organic matter content of
the lower horizon (context (24]1), together with its varied particle size
and angularity, is indicative uf the formation ¢’ a wmoderately mature dune
6011, The low organic matter content, greater roundness and more even
particle eize distritution of the upper borizan {(context [23)) suggests
ralatively immature soll devalopwent and may result from its relatively
rapid deposition - probably as blown eand - In conditions of cparse or
partial vegatation covar. The thin section obwervations are ino general
agreamant with those from the cedimantological anulysis and would tand to

further support the ipterpretation precented in the palynological report.

1: D4



IFTRODUCTION:

A prepzred vertical thin section from the second, parallel, EKubiena tin was
exanined by transemitted light microscopy at 40 and 100 times magnification
in both cross-polariced and acraal -light.. The position of the Eutlena tin

ls =showa in 1llus 4a.

A simpple visuaml imspection of the thin section showad it to be divided lnto

two horizons - an upper pale brown horizon (Context [Z23]) and a lower
darker brown horizon (Context [(24)) - thig division was also noted in the
saoplad section. The drawn section skown with the pollen diagrao clearly

shows this divieion.

Microscopic examination of the thin scecticn confirmed that siructural
(pedological) ditferences exlsted between the two horizoos or contexts.
The structure of each horizon and the junction hetwean them are described

below, from the baes Of the eample upwards.

CUNTEIT (24} - Lowar Horizoor circa 40 to 60om:

Shown in 1llus 11, 100 times magnification. A skeletal granular structure
of contact wupported eub-roundaed to cub-angular graims - sub-angular grains
appear to predomipate. Grain diameater batwaen 300pm and 50um (oean 134um
by 86um). Grain mineralogy is dominated by Quartz (ca.£0%) with occasional
graine af Hica {(ca.2%), Feldspar (ca.zZ%), Olivine (ca.2%} and a numbaer of
other indetermirate fragmentary rock typee (ca.z%). Note that no
recognicable chell iragmente were recordad althbough some Calcite (poseibly
degraded siell) was noted (less than 1% of clawts). Frequent clasts of
structured organic material (charcoal) are present forming ca. 10% of
graios. Simple packing voids ars presant (diamster 300um and lecs) these
are infiiled by amorpbous mid-brown (7.5YR 4/2) apparently grganic matter -
coats of similar meterial were noted on mll grains. Fascal (7?) pallets

(ca. 10w diam. ) ars common within the amorphous organic material.

i:D5
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A vertical traveree through this horizon shows some variation in the
relative abundance of corganic clastse and sand.  Thin len.ese with increased
concentrations of organic claets standing out as slightly darker areas

within the borizon.

CONTRXT [19] - Junction Eetween Contexts: circa 40nm:

Shown in {llue 12, 100 tloes magnification. Transition betweaen Cont93t°
£23] and (24] occurs over less than 1lmm.  Transition marked by the
infilling of packiug volde with amorphous appurently organic matter and
increased concentrations of organic clasts (charcoal) and faecal (72

pelleto.

CONTEXT ({231 - Upper Horlzon: «<¢irca 0 to 40mm:

Sheown 1n illus 13, 100 times magnification. A skeletal granular structure
of contact supported sub-rounded to sub-angular grains - sub-rounded graino
appoar to predominate. Grain diameter hetween 400pm and 100pn (mean 192um
by l48pym) -~ similar to that in the Lower Horizon but larger grains appear
to predomirate. Groln mineralogy is dondnated by Quartz (ca.90%) with
occaslonal grains ot Mica (ca.2%), Feldspar (ca.Z2%), Olivipe (ca.2% and a
number ot other indeterminate fragmentary rock types (ca.2%). - again no
recognieable shell fragmants although some Calcitic fragments (degraded
shell) were noted (less than 1%). Very ilufrequent clasts of poorly
structured organic material (up to 300pm diam. - charcoal?) noted forming
mich lewse than 1% of graine. VSilple raciking volde are present (diawmater
400um and less). Tha base of many grains werae coated with thin layers (S5um
or less)> of aworphous mid-brown (7.5YR 4/2) apparently organic mattaer.

Ipfrequantly the emaller packing volds are ipnfilled by eimilar material.

4 vertical traveree through this Lborizon shows 1t to be relatively unifora
in compositjon.
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PALYWOLUGICAL KOib:  Very lInirequently pollen, spores and fungal spores

were noted in the thiv section when higher magnifications were used (100x).
Untortunately 1t was not possible fo determine the speciles present or thelr
guantitative distribution in &1ty as most of the external detail was -

cbecured by aworphous organic matter.

COMMILNTS:

This preliminary examination of the thin section from Rattray appears to
largely contfirm the observaticn wmade during the processing of the
palycological sapples that clay minerals are rare in these contexts. The
colour of wach context appeare to derive frox the demsity of the arpyarently
organlc groundmass present and the pregence of increaced frequeoancies of

ciuarcoal prescut in the lower bhoricon (context (2415,

The particle size wmeasurements tabulated below, although limited In number
and hence reliablity, suggest that the mean grain diameter in the Iower
horizon {(context [(24])) 1e smaller than thut in the upper horizon {(context
(£3]) and that graine in the lowaer horizon tend to be flatter and less
rounded than grains in the upper (mean length/breadth ratics of 1.40 in the
upper, 1.5%7 in the lower). Tha particle sizes recorded all fell into the

adiuR to 1ine wand grade (Britlsh Standard 1377).

‘Comparison with a Fowere scale of roundness also suggested that the laower
horizon contained more anglar and sub-angular grains than the upper (1llus
14y, It 1e suggested that both increased angularity and reduced mean grain
eize may reflect the extended weathering oi the sand during ecil formtlen,
The lems Lomogeneous composition of the lower horizon (context [24]1), in
conjunctiou with the abuodance of both atructured and amorphous organic
matter and faecal pellote, provides further direct evidence in favour of
s0ll tormation. The paucity of weuch evidence in the upper horizon (context
(23)) may be indicative of blown =and depositicn.

The changlng frequenciws 0! organic matter would appear to confirm the
resulte ot the Loss-cn-lgnition organic matter content determinaticns in

suggesting woll formativn. 7The ipncreased frequencies of organic matter i

1: DS

st




context [cd) appears to accord with the Mognetic Susteptibllty measuremcots

- however the presence of hurnt plant material tentatively suggests that
some O the enhanced signal in this context may aleo be due to the episode
ur buraing assouclated with the degiruction ot the archuecloglceal structures

(fence?..

CUBCLUSICN:

Although it was not possible to examine modern machair and dune solls by
way of cumparison, it may be argued that the high organic matter ccntent of
the lower horfizon tcontext [(24)), together with its varied particle size
and angularity, 13 indicative of the formation of a moderately mature dune
soil. The low organic matier content, greater roundness and more even
particle size distribution ot the upper horizon (context [231) suggests
velatively immature sotl development and moy _esult from its relatively
rapid deposition - probably as blown sand - in conditions of sparse or
partial vegetation cover. The thin section observations are in general
agroemsut with thoee trom the sedimentological analysis and would tend to
furthar support the palynological interpretation preczeated in the rmain

report.
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%, BOTANICAL REMAING. 3. Roardman

METHODS AND RESULTS
Three iarge bags  of spll {(total o7 litfagi From & late End

milleriun culbivation laver (BB LY were proces ataridard

water separation techrnigues (Henward et al 1980 . The reswltino
fractione (lam. & 500 microns flobs, imm. retenbs) were oxani faed

Sin debad d iy charred plant CEnal ng i a1y by

palamoenvivonmaental saterial. The resulltz of the hbotanical

investigation are gra

DISCUSSION

There wWare no cereal grains o obher obhvious cultigens. o Faw

hezel-nut. Qorvlus gyvelisns L. shsll fregments wers  present,

Thess ars

st A Wecl iithic and Bronze Age contexts;  thedr

ndance on o sone sites b

bean Laken to indicate syvstemabtic

harvesting of the nut (of. Hoffetl I890) . The remains. from

Fathray were limited. The various herb and shrubby sesds also

ocowrred in low nusbsrs bot the context of the aszamblage should

e tabken into acoount,

The plant remainsg may have been charved jin situ, but it is  alzo
possibles Lhat thﬁy arrived in the field o plot  via recyoled
“wambe maﬁeﬁiai ueed a3 X %értiliaar, There wers ries ob e
magraﬁcmgic -remainﬁ ﬂpgttﬁwyy bane, ebtc,? to supporid this

hypothesis, but  sose such remsins were fouwwd slsewhers in the

cultivation soil.

The dominant species are the knotgrasses

1Y annam Epp. . o

vzd of dock (Bumes of.

the samse tamily comes the singls

Lodw o These plants s comnon today s agricultural  weeds  buot

they also thrive in grassland, particularly where thete is

D13




regular  disturbance, as for edammle by trampling and grazing.

Fersicaria (., persicaria L./ lapathifotium L.?  suggests  damp

conditions and a similar case can be made for willow (8

=l 1.

Ribwort plantsin (Flantago lanceglata 1.7 is a classic  indicator
of  grassland/pastwrs2 oan newtral and basic soils. Many of “the
puttercups (Ranunclus SPpn. ! are also characteristic of

gressland, partioularly wet seadows and pastures. Farsley piert

{Aphanss  arve

Lod dig common as an agricultural weed and a

grasseland plant {on bare soill.

CONCLUSTIONS

The range of herbs sugoest damp, predominantly  open cuﬁditinna
but  shrubs  or treess such as willow and hazel mowst have  grown
rrearky . Thg_ harb  sewds could have been derived from in and
armund'cultivatﬁd fields. Egually possible is that they s dovad
wia g%gaﬁy'material collectad as animal fodder, oF as a result of
. numbesr of TacocidentsT . A miztore of origins sesms  mosl
likely and this picture is sapported by the hazel nutshells which

ealraibnly constitute food refuse.

In feres of Jfoutwre work in the area of late Znd millenium
achivity, large samplezs from primary deposits or areas of in sibu

burning,

arovee wery ik

sreEzeing, and mnore conclusive.




:‘TﬁBLE . THE CHARRED FLANT REMAINS FROM RATTRAY

. BPECIES : , BAG 1

BAG 2 BAG 3

. RANMUNCILUALECAE

ROGAGESE

© Aphanes arvensis L.

| FOLYBONAGEAE

Folyagorign avicll are bype

persicaria L./lapathifoliue L.

. f. mpErsicsrialfliabsthifolivg
F. sp.

RumeEs of .

CORYLACEAR

Corvius avellans b.

Sl LOATERE

Ix e

FLAHTAGINATEAE

Filantane lanceniata

Weeds indet.

Total frapments . ¥ 11 L&

et

Valume of seil floated {(litres) 17 e

Fragmamts per litre of soi) ) LI G 65 o, &5

KEY  F = fragmechs




Charcoal samples

by BA Orone

Eleven samnples ot

idgentiftication.

rreate

Orne of the samples
radiocarbon assay.
SHMPLESR

g Corylus avellana
Al Corvlius avellana
=i urridentified

C unidenti fied

D Corylus avellana

F unidentified

G urtidentified

H Pgmwiasae of.

1 T SBalix sp.

g Corylus avellana
Cia Saliu sp.

1l the samples were from a burpt huwdle

clean surfaces suitable for identification.
possible to identify four of the saaples.
identified Ffour are hazel (Corvids avellana),

and one is probably

Sochus aucuparia  o.

charcoal - were submitted o spenles

{18 .

The samples were decayed and crumbly and it was difficuit o

It was not

0+ those that could be

two  are

rowan (Fomoideas of. Sorbus

identified as willow was submitted Ffor

C. Ze0cm diametsr

F.00m diameter

. Z2e2om diameter

1: E2




5 RATTRAY SHMALL FINDS CATALOGUE

All flints examined by x 8 hand lens; terminology after Wickham-Jones

(1983)

STONE

SF763

-SF765

SF/é0

SF747

SF748

SF7&%9
SF770

SFBO?

SF810

-5F812

SFB14

SFBSI

SFPOI

SFY0Z

SFY03

SFP04

SFP3s

Secondary flake of mid-brown flint: ¢ 25 mm = Z5 mm x
4 mm; possible use damage on one edge,

Core of mlid-brown fi-lnt: <. 35 mn x 30 mm x 15 mm max
Cillus Bel.

Small pointed, trlangular-sectioned chip of greyish

S flint: ¢ & mm. % 22 mm x 7mm max.

Chip of burnt flint: c 11 mm x 23 mm x & mm max; no
evidence of secondary working.

Smal! lrregular chunk of burnt flint: ¢ 7 mm x 20 mm x

-7 mm max; no evidence of smecondary workling. -

Tiny flake of burnt flint: ¢ 5 mm x & mm x 2 mm max.
Tiny chip of burnt flint: ¢ 5 mm x (1 mm x 2 mm max. ¢

Zmall broken flake of burnt flint: ¢ Bmm x |2 mm x 3 mm
max; possible further modiflication by fire.

Small secondary fiake of brown flint: ¢ 10 mm x 15 mm x
4 mmn max; possible use damage of proximal and.

-Small flint pebbte:. c 22 mm diam.

Small chip of brown flint: ¢ 8 mm x 13 mm x 2 mm max.

Small chunk cf honey coloured flint with coarse 7 :
inclusionm: c 30 mm x 24 mm x 17 mm max. : -

Small broken flake of burnt fillnt: c tO mm =x 15 mm % 2
mmn max| possiblie further modification by fire.

[ ]

Tertiary flake of grey flint: = 10 mm x 15 mm x 2 mm
max; possible core rejuvenation flake. B

Primary chip of red flint: ¢ 7 mm x 12 mm x & mm max.

Small Irregular chip of grey flint: c 12 mm x 1P mm x 4 ‘ -
MM M.

Secondary flake of red brown flint: ¢ 1S mm x 25 wm % 5
mm max; nNo evigdence of utllln,tlon. :

"1 E3




SF?3%a

‘SF?3%b

SFP39c

SFP3%9d
FOTTERY

SFB08

SFB1)

SF05

SF¥0¢

SFP36

SF®37

SF¥38

Small chunk of orange browrn flint with cortex adhering:
18 mm = 13 mm x & mim max.

Smail burnt chip: 10mm x 14 mm x 3 mm max.
Small broken flake of brown flint: possible further
modification by fire: 10 mm x 13 mm x 3 mm max.

(Discarded zstonel

Wall =herd of thin well-fired ware with buff pink outer
surface, and dark grey-brown itnner, containing amall
granitic inclusions; flarlng of wall suggests derives
from proximity of rim: 30 mm x 45 mm x B-11 mm.

Abraded sherd of mid-brown fabric: ¢ <7m x 12 mm x |3
mn max .

[Discarded stone]l

2 sherds of coarse crumbly thick dark brown ware with
medium granitic inclusions:

iy 30 mm x 50 mm x 17 mm

i) disintegrated-

2 wall sherds of thin weil-fired ware with buff pink
outer surface, dark grey brown inner, containlng smali
granitic Inciustions,

i? 15 mm x 15 mm x B-11 mm
Fid 25 mm = 25 mm = B8-12 mm; remnant of possible
carination/rilling (illus Ba)

clay lump
Sherd coarse crumbly thick dark brown ware with medium

qranltic inclusions: &0 mm = &0 mm x 15~18 mm (illus
Bb) .

1:E4
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