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i: PALYJJULUGlLAL AIJALV.-\o GE 1HE PALAbOcOL l-'KUH KATTKAY

Faldeoenvironoent He-search Group, Impartaent of Archaeology, University of-

Edinourgh, 19 George .Square, Edinburgh. EH'3 1>JZ

SUKJUki: A pilueobol, ol tho later 2nd ailleriiuu EC, Irom beneath the

Mediaeval Burgh ul Rnttrjiy, Euchau was Bubiec'.'d to palynological analysis.

Supporting evidence Irom sail naisture, organic aitter content, soil pH and

ajgnetic tucepUibl li ty was also sought. The pollen asseablages iron tho

paiaeosol are interpreted as representing nn inlti.il p4->riod oi open ground

grassland condltiont tallowed by a period of arable agriculture with

evidence lor cereal cultivation. Evidence ut leaching (reduced pH) In the

upper pai t of the palneosol ortd In the lower part for cnrichiKnt in organic

ujttwi' and enhanced magnetic susceptibility nay indicate the weathering of

this exposed soil surljce with the ree'jltant downwashing of organic

asteriiil, including pollen. The low constant frequencies of arboreal

pollen, especially pine and birch, suggest that trees were not growing at

the site - but were possibly present along the Inland edges of tho aachair,

The lnt*r pjrtiai cleareuce of this op-en woodland is suggested by the

reduction in the frequency of birch and heaths. The agricultural phase,

ascociated with the creation of the plough-marks, was followed by

deposition of the overlying Content following the burning of a wattle

fence. 7he overlying context has a siailnr poilen assenblage but with SO»Q

evidence lor »ore unstable soil conditions, pot-slbly reflecting continuing

agricultural activity. Later uacds overlying both contexts record a

similar picture of rtichalr grassland with evidence lor tha rapid ocretion

of blown sand in response to poor vegetation cover. The upper as&eablagc

is Barked by the occurrence of several aquatic and Marginal aquatic taJta

the local presence of standing water or dune tureh.
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During excavations at the Mediaeval Burgh 01 Rattray fNOR: NK 088580), a

-number cf earlier features were recorded including a series of palaeosols

showing evidence of ploughing and associated with the burnt reiLiins of a

wooden wickerwork fence. On archaeological evidence these early features

are of the later 2nd nillenium BC (Dr. H. Hurray, p^rs. coma.).

A total of six cuts were ntfde through the Medieval to the prehistoric

horizons. In five of these locations the buried palaeosol showed evidence

interpreted by the excavator ac plough marks. Three of the excavated cuts

also showed evidence to suggest that two phases of ploughing were present,

one contemporary with o wattle fence and a second post-dating its burning,

collapse and burial by sand.

Saaplee for palaeoenvironiiantal analaysis were taken front Area 2, Cut 5, by

I, D. Mate of the Scottish Development Department ' s Archaeological

Operations and Conservation Unit, Three soaples were taken; two parallel

Kubiena tins were taken through the presumed soil horizon; one for

aicroaorphological analysis the other for palynologlcai analysis. A single

bulk sanple of tha overlying sterile sand was taken for cooperative
purposes.

The author WIG asked to carry out the palynological analysis of one of the

Kubiena tint (AOC star* cod* 913/E1/001) together with a sub-sa«ple of the

overlying sterile sand (AOC »tor« cede 913/VH/001). The aim of the

investigation was to determine th» vegetation present during the fornatlon

of the palaeoeal «nd wh*th«r patterns of change la the vegetation could b*

related to tb* arch**ologlcAl record.
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STRATIGRAPHY AJ(L> f'MJlbJTS Or Itik î AJLPLK LOC1TIGI:

The horth section ol the trench (.Area 2, Cut *5> is illustrated in print

>iilus 4a;. 1 ne recorded sequence1 ol contexts, Iron thy top of the section

downwards, is 35 follows (.all descriptions are based on those of the

excu1 • tor ; i

luP Oh -liGKlH ScOTIOli;

( 17]

[25J

Topsoil and audern cultivation. Overlies;

Clean yellow sand, no lending at top. Increased lending towards

base at the east *ud ol the section '-? seasonal ^rou-th ?).

Overliec;

T h i c k dark tur f l i n e . D i p p i n g a t about 30* f r o m the hor izon ta l

t roa the west to the east. Over l i e s ;

Pale clean sand w i t h lens l r ig . Overlies;

Upper p lough h o r i z o n . Overlies Contercts [ 1QJ , L U n - n u m b e r « d ] , and

[16] Wood charcoal or lence. Appears to la te ra l ly overlap Context

MJn-nuabered] . Overl ies Contexts [ lv] and [24 ] .

[ U n - u u t t b e r e d J Sa-ill pocket of whi te sand. Apparen t lateral over lap

by Context I 161] . Overl ies Contains t 19] utid [ 2 4 ] .

( 1 9 j P lough aarks. Incised upon and o v e r l y i n g Context [ 2 4 ] .

[ 2 4 J Lower p lough horizoa. Mottled &and. Overlies;

[25] Mottled sand.

BASH Oh" E X C A V A T E D StiCIIUJi.

SAMPLE LOCAT10M: The Kubiena t in Banplee were taken f r o m across the

J u n c t i o n of Contexts [ 2 3 ] , L 10] and [ 2 4 ] , the oajorlty of the *a_aple being
I roa Contexts [19] and [ 2 4 ] . A single b u l k sa«pl* of the pale clean sand

wi th lending , Context [ 1 7 ] , was alfto token . Thece sampling locations ara

indicated iu pr int ( i l l u e •!•>.
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Ki' obDlHBUl DtoiiRl ? 1'ICN": In the laboratory the cleaned fr --e oi the

Kubiena tin sanplt; was drawn t&hown in illus bO and the sanplcL> wore

dy&crib*u ab follows;

Built Sample: fron Context (17]: Uncorsolldated fine grained eand. Grains

sub-rounded to rounded and well sorted, Colour 7. SYR 6/0 - reddish yellow.

Organic latter appeared to be absent.

The Kubiena Tin: contained the base ol Context [ 231 , Context [ 19] and the

upper part ol Context [24J, This was divided into 10 cm deep spits,

nunbered 1 to 6 froffl top to bottom oi the tin.

Spits 1 - 2 : lower part of Context [23] : Unconscl idated fine grained

eand. Grains sub-rounded to rounded and well sorted, Colour -7, SYR 6/6 -

reddish yellow. Very low to absent organic natter,

Spit :j; Context [19]; Poorly consolidated fine grained sand. Grains sub-

rounded to rounded and moderately well sorted. Colour SYR 5/2 - reddish

gray. Low organic natter cont&nt - abundant fine grained charcoal

- 2 ma diamater.

Spits 4 - 6 ; upper part of Context [24J; Moderately poorly consolidated

silty-sand. Grains sub-rounded to rounded and ooderately well sorted.

Sand »ottled with darker areas - has* colour 7. SYR 4/2 - brovfn to dark

brown, darker areas 7. SYR 3/2 - dark brown. Low organic Batter content,

further decreasing with depth - occasional fine grained charcoal inclusions

1 - 2 OB diameter.

In order to perait as full as possible understanding uf the presu»*d

palaeotol it was decided to undertake a meriee of soil-characteristic

analytics in parallel with ttw palynological and •icro»orphological

analyses, Given the very United anount of s«di»ent available It was only
poi*ibl« to undertake the d«ter«lnation of »oil Boistur*, organic matter
content, b*s* status (pH) and magnetic susceptibility. Tht following
procedure was adopted:
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1. The k u b i e o a tin sample wa? subd iv ided and cut I n t o 10 nun deep

h o r i z o n t a l spits. Each tub-Simple W U B p h y s i c a l l y hoagenicc>d by q u a t e r i n g

and n ix i n g .

d , A 2(J al sub-eanple of tach spit ( toge ther w i t h an e q u a l arcraount of the

o v e r l y i n g pale tiand; was t a k e n u s i n g two 10 nl plastic conta iners . The

res idue of each &pit was re ta ined (see 6).

3. The aagnetic suscep t ib i l i t y of each 20 nl sub-sample was then neasured

us ing a B a r t i n g t o n Magne t ic Suscep t ib i l i t y Meter (nodel KS1, sensor typo

M>51B, cet t ings - C . G . S . , range 1 , 0 ) , Four readings , p lus background

readings, wen.1 ta*en on each sample and the results averaged.

4. The sedinent i ron each sub-staple was then suspended in 50 al of

d i s t i l l e d watyr and tho pH ot-asured w i t h a C o r n i n g electronic pH Keter

l o l l o w i n g the procedure ol Er iggs (1980).

5. Following Ufc?d&urefflent of the soil pH the suspended Ecdimynt b^upli was

prcces&ed to extract p o l l e n and sporee.

C . The res idue of each spit sub-saapl« <2) was used to deteraine the

noieture and organic aatter content of the soil us ing the oven-drying < 3 0 * C

for 24 hours; and loss-on-igiiitioii (.575 *C for 3 hours') met hods of Avery and

t l & O f t ) and BriB (1950) .

The pa lynologica l sauples were processed according to the net hods given in

H u n t (19S5J. This involves the dlaaggregat ion of the sediment in Po tass ium

Jlyd-i 'oxide, repeated sieving on n 7 micron sieve to raoove clays, and

b w i r l i n g on a clock glass to reoove silt* and sands. The pa lynolog ica l -

res idueB were s t raw mounted in g lycer ine j e l l y . Each eaiiplc waa scanned at

X'10 aagni f icatlon us ing an Olynput BH2 icicroscope u n t i l a total of 250 (or

•era) detbrainAttf grains had been recorded-

SLL-CHAEACTKitlSTiC AJULY6IS

The resul ts of the analyses are gl ' /en in Table 1 and graphica l ly

in i l lus 9. Wote that b-elow, the term p rof i l e refers to tha s trat igraphic

sequence ol saopleB submitted for analysis.
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SOIL HuloiURE: Detained soil ooisturc1 a hows an Increase Iron '?.25 % ol the

saaple weight at the base oi the prolil* to a mjxiirjn of 13.76 \ in spit 6,

thereafter it declines progressively to 4-06 % by spit 1. No retained

moisture was recorded in the bulk uuBla (Bo).

GfiGAJi iC K A T J E R COtiTEl iT: Organic aatter content increases f i o m 1.92 % of '

the even dry sample w e i g h t to a uixi&jra of 3 . 4 0 \ in spit 7, r e l a t i v e l y

h i g h , but d e c l i n i n g , percentages of organic matter are noted in spits 6 to

3 (2 .56 to 1.66 1). Organ ic iutter f u r t h e r decl ines it. spits 2 and 1 (0 .93

to O . y i *) . T h e b u l k sample conta ined on ly 0 .36 % o rgan ic natter.

B A T " S T A T U S ( p H ) : All the samples w-era a l k a l i n e or c i r c u m - n e u t r a l . The

base ol the pi of l ie was very a l k a l i n e (pH 8 . 6 0 ) , a l k a l i n i t y decreasing

gradually upwards until a circum-neutral reading of pH 6,97 was recorded in

epit 3, there/ l i ter a l k a l i n i t y increased again to reach pH 7.87 at the top

of the K u b i e n a tin (spit L>. A decline in this f i g u r e to pH 6.90 WQC noted

in the b u l k sanple (BS).

KAGi'HTIC SUSCEPTIBILITY. All the saiiples examined had a very poor nzgnetic

susceptibility. At the base of thu sample tin, spit 8, a reading of 0.33

6.G.S. was noted, this increases to reach a nsximim sus :eptibillty of 0.66

t.G.o. in spit 6. A marked decline In susceptibility follows reaching a

aore stable low oi 0.15 and 0.13 in spits 2 and 1 respectively. This

declines again to 0.02 C.G.o. in the bulk sanple. Calculation ol the

packing density of the samples showed this to be unlforn - the iHXioun

variation wa» lass than 0.12 graa per ml - which further suggest that the

signal refleots genuine changes in the aagnetic susceptibility of the

staples rather than any artefact resulting from differential picking.

PALIIOUJGICAL

The palynologic*! results are given in Table 2 and are illustrated by the

pollen dlagraa, illua 10, The pollen cum is based on th« su» of total

Pollen and Spores <E P-t-S) excluding indeterninatc grains. Percentage

frequencies ol ind«t«rain»t* grains w«r0 calculated outyidw tt* s>u* mud are

£iven as a percentage of I PtS,
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The pollen nnd spore concentrations in all the samples exonined was

relatively low, multiple slide? were exanlned but in one -ast (spit 2) only

11V deternl nnble grains were recovered after 100 traverses. Indeteralnatc

grains, however, were not noteably higher in this sanplu than the average

(0. 7 '*•> . L'ii 1 Icul tae& in acaievlng r^aningful polion totals iron sandy

Mtchair sites have also been noted by Vhittington (ir Ritchie 1934) at Knap

oi Ilowar, Orkney. Nevertheless, the results appended here do appear to

SJDW EKauingful patterns ol variation which can be interpreted in terae of

vegetatioual change and post-depositional history.

Tne palynological data can b-e tentatively divider'; into three pollen

asseablage groups (delimitcl by shared character (.sties) within the Kubiena

tin caaple (samples 1 to 8) with the bulk sample CES) forming a forth

outlying assemblage. The us* of the ter« pollen zone is avoided here ;is it

IB possibly misleading in the context of soil pollen analysis - where mny

ol the asscnblages do not result froa a relatively sinple sequence of

deposition but reflect other processes including differential pollen

moveaent, weathering residuals, etc, fcf. Dlnbleby 1935), and hence do not

reprebeut discrete sequences of vegetation change and, by inference,

periods of tine. further, it is inappropriate to ute the term zoa« when

tptaXioy of o iiQgl-;

}-ron the bate of the profile upwards the asse&blage groups are;

Pollen Absenblage Group 1; Spitt 3 to 5: Thltt ayseablage group is

doBluated by Gr^Mlneae (Grasses, 28.5 to 25.3 %) together with moderately

high frequencies of Conpositae Llguliflorae typ^ (Daisy family, 16.2 to -

27.8 *) , k'uacrous open ground berbs ore sporadically prestnt, but

pereistant records of ButLa^ acotoselin (Sheeps Sorrel, 2,1 to 3.1 %) ,

Urtic^i typ-e (Kettles, 0.9 to 1.1 %), Hanunculug type (Buttercups, 2.1 to

2.6 V), Carduuc Typ-e (Thistles, 0.6 to 5,0 '*) and CiraJua type (Thistles,

3.0 to 0.9 *> were noted. Arboreal pollen Is present in low frequtncles

(see below). In general the Cryptogams, most especially the fpru'.-

(rypretented by Flllcales, Dryrjptarla and Thg 1 y pj.gr ia> , Sptuagnun and

Lycopodiuc bhow a gradual declint as ona novae up the profile, although

PtarlduM (Braciun) after ao latial lncre»m* from 2.\ % to 4.6 %
relatively cou^taat.
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Pollen Assemblage Group 2: Spits < to 3: This assemblage group Is

de l iu i tod by increased f r e q u e n c i e s ol" Coaposltae L i g u l i f l o r n * type ( 4 6 . 9 to

52 .7 'it) , Gramineae show n coap l imtn ta ry decl ine (16.12 to 16.3 X ) , A g a i n

nuBerous o).*n g r o u n d herbs are sporad ica l ly present in low f r equenc i e s ,

kumi j f iiceto^-lli c o n t i n u e s "to t-e present but in reduc ing f r equenc ie s (3 .5

to 0.3 '/,) . Hil'iyD'-^ ulu.fr. type, WU-TJiuJia type and LirjstiiLQ typo also

but Ur t i ca t y p y ie abcout , Arboreal po l l en is aga in present in low

i requeucivs . The group sees the c o n t i n u e d dec l in ing t rend of the grouped

" f r e q u e n c y ol Cryptoyant , a l t h o u g h PtarJ.dJ.ua regains constant .

P o l l e n Assemblage Group 3: Spits 2 to 1: This asseablage group shows a

dec l ine in the f r equency of Coapcsi tae> L i g u l i / l o r a e type (37.6 to 4 0 . 0 %

however, this is not rollectcd by a rise in the Granineae curve which

reaains nea r ly constjut < 1 6 . £ to 14.4 %) . Increased Inc idences ol herb

t axo , uost ecpccial ly LinSiiLH type and increased f requenc ies of

sporadic-ally uccur ing taxa such as h r PP r t ft (3 %) , balance the

dec l ine . Increased f r e q u o n c i e c of Filicales (5.1 to 3.1 %) and PteJ i fUup

( 6 . 0 to 7 . 0 ) , together w i t h the reappearenco o^ sporadic fern t axa , & J c h at

TilQiypter ls . are also u o t w d . The f reque ; . ._ , of Lycqpgdiun and Sphagnum.

howyver, fur tht r declines (to O . W % and 1.3 % respectively).

Pol len Aus<i»blagc Group 4: The b u l k &aople (Context [ 1 7 ] ) : The pol len and

spore aw&*ablage f roa this saaple is d i f f e r e n t i a t e d by an increase In the

t r equency ol Graaineae < 3 0 . 4 *) and a ttJrited docl lna in the f requency of

CoBpositae L igu l l f l o r ae (10.7 %) . Other herb taxa are alco redt'ced,

a l t hough low frequencies of aquat ic and aquat ic margina l taxfl cuch os

•Fa lyganua a n p h l h t a and LI tt orel la uni flora arc pros«nt for the f i r s t tlee

together w i t h the previously sporadic A 1 js.tt-l. typ-a. Incre»sed f r tquenc lec

of Cryptogam inc luding Filicalas (5.1 '/*) and Ptarldua ("9 .1 % ) , together

wltb increased au»berc ol" Lycor^odia (3 ,4 I ) *&d Sphagnum aro noted.

Arboraal pollwn »r« prewnt In low frequeucie* throughout the profllo, with

persistent records ol g^nun ( F l o w , 3.8 to 1,9 % ) , »od»rtt«ly persistent
racordii of Botyl^ (Birch, l.ti to 0.4 %) «Dd sporadic occurtncec of v«ry low

IrequtiDcies of UJ»u% (El*, 0.5 to 0.3 % > , tog«th»r wi th the p«rflittont

values observed lor Corylold typ« (probably H»:el, \.2 to 3.4 % > . In all

cas*s slight f l u c t a u t l u n s in the relative frequencies »r* notud but th«&«
do aot reflect tti« clungs* observed al&*wbtr« in the proiila. This
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tha t t he arboreal pol len are der ived iroa outs id« the Immediate

area oi the s l id , possibly a l o n g the i tachal r t r i n g e whe re P i n e , Birch and

Hazel are present today, ar.d lo rn pa r t of the r eg iona l pollen r a in .

fc ' r icacoae pollen. , however , doys lihow sone v a r i a t i o n , decreasing d u r i n g

F A G 1 , then r i s ing aga in ( t o - 6 . 7 V dur ing P1G2. This It f o l l o w e d by a

l u r the r dec l inw in r'AG3 and the b u l k sanple ( P A G 4 . - .

The soil properties are compared in illus 9. All soil properties show

evidence ol va r ia t ion associated w i t h the j u n c t i o n of Contexts [ 2 4 3 . [191

f ind [ 23J . Both soil oolsture aud organic natter content show an in t la l

increase f r o a spit ti th rough to spits 6 and 7 respect ively. Both then

decline g r a d u a l l y u n t i l spit 2 were a narked dec l ine occurs. Sinct.

aoistuie content is u s u a l l y related to th* presence ol" organic catter tn is

pa ra l l e l r e l a t ionsh ip is to t-e expected. The b u l k staple '-ras l ack ing

aoietur* and con t a ined o n l y a very smll amount ol" organic natter. This

may rei lect re la t ive ly r&pid deposition In on environment where vegeta t ion

cover was dlscont inous and sand b l o w i n g was re la t ive ly common. This

interpretation is supported by ligures for the organic oatter content oi

iwwture and unstable dune soils g iven by Taosley (1949, 565-866),

The decl ine in the a l k a l i n i t y of th« s*nds in the apits iaaediately below

the lower p lough hor izon suggests that eo»e d i s su lu t lon , leaching and

resoval of a l k a l i n e aaterlalt, in par t icu la r carbonates, f roa th* «urfac«

of the palayosol took place. This would agree wi th the archaeological

i n t e rp re ta t ion ol the upper Burfacu as a plough-sai l or sub-soil.

lacreab*d a l k a l i n i t y In th* upper sanples froa the Uubieaa t in »ay Indicate

the subsequent downward aDve»ent of ctrbontec du r ing the expoeure of th*

upper plough horizon or aore probably i»y reflect the deposition of

re la t ive ly unw««ther«d &»nd at this tine. The re la t ive ly low a lka l in i ty of

tha b u l k t-aaple juy aleo have r«sult«d froa a perjod of leacfain^ subsequent

to deposition.

JUgnetlc susceptibi l i ty , a l though generally lew, appears to parallel tt«

ratul tc lor organic Batter content . The pattern of Incraitlng and thtn

gradually dacr«»slD4 aignetic susoeptlbillty m*y rsfltct tb« downwaailing of
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organic jitter and iron coapounds t^low a weathering soil surface or it aay
re-ilect ttiH udaixture ol non-susceptible band to an existing weathered

organic horizon during that horizons burial. I suspect the latter to be

noru probable since the base of the overlying upper-plough horizon ''spits 1

and 2) Lias d flfctr.kedly lower susceptibility suggesting that it has not been

a receiving point lor downwardly translocated magnetic material - the

increased alkalinity and decreased organic ajtttr content in thfse samples

fciy thertiore rellect the input of relatively unwoathered and inorganic

duue b^rnd, Oldlield hat suggested that the presence of enhanced magnetic

susceptibility is indicative ol weathering surfaces and soils - although

thy scale ol change here is tiucuwljac. sualler than 1m Los reported,

The very loint kignetic susceptibility signal In the- bulk saaple suggests

thai:. It has not been exposed to extended surface weathering and again

indicates, the relatively rapid deration of Band,

Initial Oianination of the uicroaorphology of the parallel Kubiena tin,

reveals a pattern of increasing clastic organic natter with depth which

would tend tu support the above observations. The presence of apparent

organic costings to tone of the grains in the lower part of the slide

(•qulvaleot to &pit& 4 to ti) would also tend to support this. Ho evidence

lor t rant loc-a ted clay, in the form of clay coatings was noted, indeed clay

tu b* alBost absent iron the

The paiynological and toll characteristic analysis results are coaparcd in

lllus W. CorrelationB appear to exist between the behaviour of the pollen

curves lot th* grouped taxa and tho&« for the soil prop-erties. This

suggestt. • aeabura ol 1 ater 1 inkage between the soil properties and the

composition ol thw pollaa and spore a&teablages - in short they reflect a

response, it so»» w*y, to the dapoaltional and past-depDsitioual hict'jry of

the situ.

lDt«rpr*t»tlon of variation in the pollen and »por« asstBblages through th»
sampJwd profile, Is difficult. K«verthttless, tha presence of a relatively

abrupt cbaa^u at the boundary of the sediment contexts would suggest that

tbt pollen and upor« ass*»blages have not be*n unduely »ix«d b*twt»n

cont«xts tDimblyby 1WB5, 11-17). Although the action of «art Kwor»s and

otWr borrowing soil organises ID c*rryiog tail pollen both up and down the



soil p r o l i l e has been demonstrated by several i nves t iga to r s (Fay 1950;

D i n b l e b y l y t j l ; W a l c h , H o w l e y ana N o r t o n 1070; i t does no t appear to tavo

been a major lactor in th* creation 01 the palynological record at Fattray.

TLe lowvr p l o u g h hor izon ( .Context L 2 4 J ) c o n t a i n s P u l l o u A H s e n b l a g e Groups 1

and 't>, tmd is dca iua ted bv grasses and open g round herb t a x a . Many ol t h «

p o l l u n types represented i n c l u d e sa l ine tolerent - rtirlne anrginal -

species, such as ar^ria t y p o , r e l J e c t i n g the coas ta l pos i t ion of the

ki te . Ihe presence ol taxa s u g g e s t i n g dune pas tu re , such as Ranuiicuiu»i

•Plant a gu lanceolate and Cyperaceae 'Tansies' 194'J, reports Banunculus

, P l a n t a g u i f l p c ^ Q l f l t a and Cartel prr-n.irl.-i f r oa cat t le pasture or, d-Jne

tand) together w i t h elenents i n d i c a t i n g loss s table or d is turbed ground

c o u d i t i o r i G such ns LLr_tl<^a typo, crvny of the Conpositay and c u l t i v a r s su ih

as Ceryal tvpK? suggests that the lower nsseablnges nay r e su l t f ree the

superiaposit ion and n i x i n g of two po l l en assonblages; the f i r s t

represent ing a period of open grazed grassland; the second a period of

arable a g r i c u l t u r e .

The presence of decreasing frequencies ol danp g round taxs such 03

• na LycjjjL'_qdlun. together wi th luli (Iris ^(ludjcpru^ is reported f roa dun?

by Taosley l y 4 9 > at the base of the p ro f i l e suggests that the f l r e t

pha&« of grassland vege ta t ion nay hove b*en nssocirted w i t h areao of loral

d u n « Bluck typ-e vege to t ion , The decline in dacp g r o u n d taxa up the p ro f i l e

may r e f l e c t the local drying ol tha ar«o f o l l o w i n g p l o u g h i n g .

The phn&« of a rable a g r i c u l t u r u repratanted by the addi t ion of cu l t iva r s

•nd dl t t turbed open g round tain appears to have resulted in the weathering

ol the soil sur lace, reflected by the enhanced aagnetic suscept ibi l i ty of

this horizon and possibly by the increased representa t ion cf Conpositae in

the upper part (spits 3 ond 4 ) . The Increased repr«t«ntatlcn of CoBposltoe

L igu l i l l o rae and other Compoeitae taxa together with the poor preservation

ttat* of many of the taxa In thet« groups aay ref lect either tht

d i l f« r*n t in l survival rate of these note»bly raolstant taxa 'Uavicga 1934)

fo l lowing weathering or the odvtntltioijs cooditions offered by th«

diuturb«d open ground ol arable cul t ivat ion to species of this group.

D i f f e r e n t i a t i o n between PAG 1 acd PAG 2 nay therefore be the result ei tb«r

of post dvpositiooal d i l f e ren t l a l weatherlQg or tbe eup-eriaposition of
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pollen derived Iruj later arable agriculture upon an exlsitng residual

j6SeiiiblLige. Ihe latter would accord b^tto: with the ploughing of this

hoii^ou, which presumably involved the breaking up of an existing ruchair

turl . Ihis i?y be. supported by the sinilaritv of the range- ol ta^a presen

in both as^fiiblage groups. In either case differences between the pollen

ast-.esbl jge groups Identilled in the lower plough horizon (Context [24J)

should LH? viewed in tersb ol depoBltlonal processes and bhouM not be seen

as havi ug any chronological hignii icj^ce ,

Ihe presence of areas of acid, dune henth, aachair is suggested by the

persistent presence ut Kume^_ ayfat.cs.eila and Ericaceae pollen (bath Ejrlc.a_

ciae_L_e_a and \~mil I uun yylg^rin ore recorded iroa dune heoth.'' throughout PAG 1

and FAG 2. Given the alkalinity oi tho sanples investigated loial growth

appeal's unlikely and it is probable that Ericaceae, was confined to the mor.2

established tkjchair, poBbibly along xhe landward irinyes of the area. Such

htathlaud '̂ ay have been associated with open stands ol pine, birch and

hazel . Ihe low, but relatively constant, frequencies of arboreal pollen

suggesting that trees were not growing nt the site - but were possibly

present nt a one distance irom It along the landward edges ol" the njchalr cr

further Inland in upland areas.

A airked decline in the liequency of Ericaceae pollen is notcc1 in tee upper

&aaple Irom FAG 2 (epit o). Low ir*quencies of" Ericaceae continue

tJjioughout FAG 3 and PAG 4. This Is alrrored by a decline In tic frequency

of Betula and the absence oi Puccx, acetquella fron PAG 3 and P/G 4. This

.•aay indicate the clearence and reaoval of areas of Ericaceae-Fetu la s-crub

and reflect tho agricultural activity tuggotted by incrcastd frequencies of

cereal pollen iu FAG 3 and PAG 4.

The pollen as&eablage iroa the lower part of the overlying upper plough

horizon (Contttxt ti;3J>, PAG 3, Ic doain^.ted by op^n ground herbs and

grass«w. In general terub the astuabiage is not too dissimilar froa that

in FAG 1 and 2 and again hac fc'le*e'.its indicative of both disturbed op«n

ground conditions (in particular cereal pollen Indicating arable

agriculture) aud open grassland &achalr. The pre&eDce of relatively low

organic a«tt«r content, poor aagnetic susceptibility and increased

alkalinity suggfettw tt>« relatively rapid deposition of fresh unw«ath«r»d

th* old grouud ujriacu and it would app-eir probable tLat tt«

1:B13



pollen in'part reflects the vegetation present during the accumulation of

the sands and in part results from downwasbing and mixing once a new, and

relatively stable, surface (not sampled here) was established at a higher
level. Archaeological evidence (Murray pers. comm. ) suggests that further

agricultural activity took place on this upper horizon - this is supported

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

The pollen and spore assemblage from PAG 4 is composed of similar taxa to

the preceeding samples and again suggests the presence of machair

grassland. That this vegetation cover may have been discontinuous at this
time is suggested by the low magnetic susceptibility and organic matter

content of these sands which may indicate that sand was deposited
relatively rapidly. Sand movement by blowing would have been encouraged by

poor or partiel vegetation cover. Whether poor vegetation cover was the

result of overgrazing or oth^r 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

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

Host notably PAG 4 is associated with the appearence of several fresh,- or

at least brackish, water taxa, including Eolygommi cf, ampfaiblum. Littorella
cf.unifjora and ftlls-mg. These taxa, together with records of other

possible dune marsh taxa such as Teucrium (possibly T.scordiura) and the

reappearence and resurgence of damp ground Cryptogam taxa such as SpJkagnuja
and LycppodiuHi, may indicate the local presence of dune slack vegetation

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

COMPARISON WITH OTHER SITES AHD THE 8EGIOSAL POLLEI RECORD:

Previous palynological studies of sands and sandy soils in Scotland have

generally yielded poor results. Both Durno (in Coles and Taylor 1973) at

Culbin Sands and Whittington (in Eitchie 1994) at Knap of Howar, recorded
either the absence of pollen or pollen concentrations so low as to be
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unl nterpretable. Nevertheless, I'imblcbv (,1984, 4V'1 did record u

recognisable pollen record from two buried dune- soils on the Isles of

Scilly and cautions against diiiissing such sites out of hand - a conclusion

also lynched by Vhittlngton. Certaiiily the cortparstively high pollen

concentrations recorded at Hattray Head 3ra ol interest as the sediaents in

the Rut tray piollle are as alkaline as those recorded at Knap of Ilowar

i/w'hi t tington, Jji Ki tcLie 1934; where pollen wo3 either absent or present as

only a lew Isolated grains per sample. This lurther GUDports Vhi tt ing ton* s

view that pollen pi esei vatiou does not appear to bo directly related to the

alkalinity ol the sediments but must dtpend on other lactors acting in

conjunction with the base status,

The published pollen diogiact ioi the northeast ol Scotland show little

VLII i at ion iron the sequence eeen elsewhere in the country (Gunson 1975),

unfortunately no recent published sequence from lowland Huchan is known to

the author, most diagrams coining iroa inland, upland areas such ZB

Abernethy roret.t (Birks lyVO) , Loch Kinord and Loch of Park (Vasari and

Vasari 19*58 > . The lew lowland exceptions are the work ol Durno (1^55,

1957; and ore i nsul l icientl y detail ad. to ptrnit realistic conpariaon.

The problen is further complicated by the nature of the site being

investigated; the very localised pollen catenae it t of a soil will attigate

against its correlation with sites deriving thoj, r pollen from a wider area.

Fui ther the pollen record iron Huttray represents only a short tin* p-eriod

and is clearly (at least in part) the result of small scale anthropogenic

lectors - lectors which would not be present in that forn in a site with a

"wider c-atchaaut. These factors hove precluded the direct correlation of

the Kattray results with those Iroa other uituc,

Nevertheless, it is clear that the Rattray pro-."lip differs in several

respects fron the detailed evidence offered by inland locations and the

outline evidence offered by lowland (but not coastal) sites,

1. The Eattrny profile appears to describe a series of vegetation

comaunities siailar to those of the oodern aachair. Theee are quite

dlfierent in coapocition froa those ceen in otb«r dlagra»e («g. Stewart

li)04) aud undoubtedly reflect the sitee location. Thia vegetation pattern
is tioilar to that ioterred by Uurno (in C^les and Toylor 1Q72) for a dune



soil beneath an Early Bronze Age midden in the Culbln trends on the Koray

Mrth coast although Duruo was unable to recover sufiiclor,t grains tn

permit a lull interpretatiou of the sites vegetation history,

2. The Kattray profile Is rewritable lor the law frequency of arboreal

pollen: 1!J '/, as against the 60 to H-o % Been at Loch -[Inord in Zone Vllb.

This suggests that closed woodland was absent from the Rattray area by the

later ;-:nd nillaniua and aay have been absent throughout the Flandrian. -

3. While the dominance of pine and birch at Pattray replicates that seen

elsewhere, other taxa such tis oak, alder and willow are entirely absent,

although ao^el and ela is sporadically pre&ent. This may rellect the

growth of a limited range ol arboreal taxa along the nargins of the aachair

or the long distance transport of arboreal pollen into the area.

"ihe decline in Ericaceae pollen Irequency in the Kattray profile appears to

parallel that seen in other diagrams during early Zone V l l b and may reflect

a regional trend, however, other evidence (above) suggests that such

changes in frequency have a nore local origin. Given the short tlae period

probably represented by the saiiples fron the Kublena tin, and the post-

depositional processes to which the as&enblages have been subjected, th«

latter would appeal" iicre likely.

The pretence of a palaeo&ol at Kattray avy be inferred on the grounds of

lateral continuity ana v 'rtlcal differentiation based on the pretence of

clear changes in the organic Jkittsr content, base status and magnetic

susceptibility through the exanined profile. The Palynological data

further provides Halted evidence for change* In the local vegetation

• s&ooiated with the Junction of Cootejcte [24], I 1$] and [23].

The Interpretation af the palynological and soil property data presented

above i*»y t-e sumBail»ed as foil owe;

1. Deposition of tacd (Context [^4)>, lollowcd by developnent of seal-
s. table dune slack type vegetation dominated by grasses a ad CoafHD title
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herbs, with op ha ̂ nun .M_ s and l^ycopcdium locally present. The inpresslon

of a vegetation resembling aod&rn grazed grassland mchair is reinforced bv
•-J O '.J '_J

the pretence of seveial marine marginal jrid salt tolerent herb taxa. This

phase is associated with the initial enhsuceoent of the organic natter

content of the palaeosol and increased rtignetic susceptibility.

Ploughing of Context [24] (Context 119] - the plough narks) followed by

arable agriculture, possibly with sone cereal cultivation. This is

supported by the pretence of a number of disturbed op-en ground indicators.

Ihis phase is associated with the further enhancement of the organic natter

content of the soil and lurther increased magnetic susceptibility, together

with the leaching ol the upper surface of the palaeosol. Tha increased

representation of Composltae Ligulif lorae type pollen in the upper p^rt of

the pnlaeosol aay relloct differential preservation of this pollen type

following weathering of tha p^ldecrs.ol or it my simply reflect the

preference of oany Conpobltae species for open disturbed ground habitats

with aiable ariculture.

3. This agricultural phase is terminated by th« deposition of the

overlying sands (Context [23]). The deposition of fresh unweathered sands

across this old ground surface is suggested by the presence of decreased

organic matter content, decreased aagnetic susceptibility and increasad

alkalinity. This phase IB associated with disturbed open ground taxa and a

decline in grasses.

4. Following lurther agricultural activity on this new surface (for which

no sjHples were available) a further p-eriod of sand deposition took placu.

Ihe low aignetic suceptibi lity and organic natter content of these sands

(context [ 17] > suggests that sand was deposited relatively rapidly In an

pnvironntnt with paor or partial vegetation cover. The pollen evidence
suggests a oore open grass dominated vegetation similar to that observed in
present duna systems. The presence of meveral fresh, or at least brackl»h,

water tixa indicates tU« local presence of at leact season*! et*udlnj water

at tulw tiou.

5. Throughout thu period r«pret«nted by tha profile, arboraal »p«ci«»
would appear to be entirely absent froa the local area around the alte.
Tbu 'jw frequencies ol pine, birch and hazel racord«d ttu^eating that
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woodland may have been confined, to the landward fringes of the nachair.

Changes In the iroquency of Ericaceae pollen nay also reflect local changes

- in particular the creation and destruction of acid heathlands on the

edges of the itichair - or they cay reflect changes further inland.

.The local nature of the pollen catchoent of a soil of this type, together

with the processes op-erating within it, precludes the exact correlation of

the pollen spectra iron the sito with the few existing long pollen

sequences iron the aroa. nevertheless, the low arboreal pollen frequence1/

/recorded throughout the profile does accord with other similar sites and

argues for the existence of a relatively treeless ^achalr by the later 2nci

milleniua.
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RATTKAY: KKSULTS OF SOIL CHiPAtTHF ISTIC ANALYSES:

Percentae Magnetic
nb«r . Moisture

iio.

1 .

2 .

3.

4.

5.

fj.

7 .

8.

0,

4,

5,

- - - - - - 9 ,

9.

12,

13.

12,

g.

, 0

,02

. 10

. 60

49

73

75

73

25

Organic Matter Status i
pH

0.

0,

0,

1.

1,
2.

2,

3.

1.

3tt

91

93

06

89

45

56

40

^

6,

V .

rr

6.

6.

7.

7.

8.

8.

90

67

44

97

99

20

91

26

66

•iuccepti b
C.G.S

0,

0,

0.

0,

0.

0.

0.

0.

0.

.02

13

15

23

on

57

62

52

33

i
Table 1 Estulle of soil characteristic »n*lyt«s,

1:C5



RATTRAY

1 ,,LE 2 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).
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RATTRiY

Toxai

TORES t
F l n u s
Betula

Sub-Totali

SHKUBS:
Corylold
I l a x
Hi ppophae
Sub-Total:

DVAKF SHEUESi
Ericaceae
Sub-Total:

GRASSES:
Graainaoa
Certal Type
Cyptracaaa
Sub-Total:

SERBS: <CTV ordarM
CMtha typ-a
Ranuncu lus typa
CRIICIFERAE C'Sloapi i 1 )
Viola paluatr la typa
CARYOPHYLUCEAE
CREJOFODlACEJkE
L l n u B catharticuB
Gnobrychie typa
EQoACEAE ( u n d i f f . )
Clrcana
UKBELLIFERAE
Kuvax acatoaalla
Oxyrla typa
Ortlca typa
Caonab lv /HuKJlua
Araaria typa <A+B>
LamiuB typa
Taucr lum
Plantago lancaolata
Campanula typa
COKPQSITAE LltfJlUloraa
COXPQ6ITAE Tublfloraa

BidanB typa
A»tar typ«
CarduuB
ClraluB
Camtaurta nlgra typa
Sarratula typa

CoavalUrla typa
Scllla typa
Al l lua typa
Sub-ToUli

RH/BS

So.

1
1

_ 2

9

1
14

6
6

80
4

10
44

1
15

2

1
1
1

1
1
1

3

1
2?
5
1
2
1
2

3
2
1

72

*
0.

0.

*'

3.

0.
3.

2.
2.

30.
1.
6.

38.

<,.
5.

9.

0.
0.
9.

0.
0.
9.

1.

9.
10.
1.
0.
9.
9,
9.

1.
•
• ,

27.

4
4

°

4

4
8

3
3

4
"5
1
4

4
7

6

4
4
4

4
4
4

1

4
7
9
4
s
4
a
i
ft
4

4

RH/1

Ho. 1

7 3.0

7 3.0

2 4.9

2 4.9

5 2.2
5 2.2

3o 1 4 . 4
0 2.6

39 17.9

5 2.2

1 0.4

1 0,4

2 4.9

2 9.9

^

7 3.9

1 9.4

92 40.0
3 . 1.3

0 3.5
7 3.9
1 9 - 4

14 6. 1

144 62.0

3AKPLE I U K E E K :

RH/2 RH/3 RH/4 BH/5

So. % ID. i Ho.

3 2 . 6 7 2 . 3 7
1 0.9 3 1.0 6

1 0, 3
4 3.4 11 3 .7 13

1 0.9 1 0.3 2
1

1 0 .9 1 0.3 3

1 0 . 9 9 3 , 0 25
1 9.9 9 3.4 25

19 16.2 49 16.3 61
1

3 2.6 1 0 .3 1
22 18.8 54 16.6 63

1
2 1.7 9 3.0 4

1 0.3

1 4.3 1

1 0.3 5
1 4.3 13

1
1 9.9

- -- - 3 1,9

5 4,3

44 37. G 155 52.7 164
1 0.9 5 1.7
1 9.9

3 2.0 3 1.9 9
9 7.7 0 2.9 19

a 2.7
1
1

73 62.4 196 05.3 23*

2

!.
1.

3.

«,.
0.

9.

6.
6.

10.
0.

0.
16.

0.
1,

4.

1.
3.
9.

40.

2.
2.

9.
9.

01.

.-j
0

5

rj

3

8

7
7

o
o_>
•̂j
8

3
1

3

3
5
3

9

4
7

3
3
2

Ho.

6
2
1
9

1

1

20
20

81

6
87

9

1

3
19

2

1

09

1
1

10
3

9

145

fr

1.9
0.6
0.3
2.8

0.3

9.3

6.3
0.3

25.3

1.9
27.2

2.8

4.3

0.9
3. 1

4 ,6

0.3

27. 3

9.3
9.3
5.9
• .9

2- fl

45.3

R H / 6 RJ1/7

Ho. i No

6 3.2 14
2

1 0.5
7 y , 8 16

1 0.5 2

1 4.5 2

9 4.9 14
9 4.9 14

48 2 6 , 4 06
6

1 0.5 1
49 26.6 93

2 .1 9

1 9 . 5 4
2

2

1
5 2.7 5

2 1 . 1 2

3 1 . 0 1

49 ::6,t> 71

6 3.2 4
4 2.2 4

1 ».5 2

1
73 38.5 148

X

3.3
0.5

4 . 4

0.5

0.5

3.0
3.8

23.4
1.6
0.3

£5.3

2.5

1- 1
4.5

9.5

0.3
1.4

9.5

9.3

19.4

1.1
1. 1

. «.e

9.3
44.3

EH/8

lo.

9
1

14

4

4

30
38

95
3
1

99

7

5
2

1

2
7

3
1
4
1

54
2
3

2
I*

2

146

*
2. 7
0.3

3.0

1.2

1.2

11.4
11.4

23.5
0 . 9
0.3

29.7

2.1

1,5
4.6

0.3

9.6
2.1

0.9
0.3
1.2
*. 3

10.2
0.0
9.9

9.0
3,»

a. o

31. a

*

i

rj.

I
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EAT TflA Y.

AQUATIC/XABOIIAL AQU. :

EU/ES EH/1 EU/2 RH/3

SAXPLE IUKBER:

W/4 RH/6 RH/7 EH/8

P o l y g o n u n of . amphibian 1
[' L i t to ra l la o f . unlflora 2
, . Alls** typ* 1

1

- V

' I
". ~
1 '

• i

fti

I r i a
Sub-Total:

CBTPTOGJUei
Hllcfllaa undlJf .
P U r l d l u m
Cryptogram** criapa
Cyatopt t r le typ*
Pryopterlm u n d i f f .
Yhelyp ta r i a u n d i f f .
Polypodlum u n d i f f .
QpMoglosaum
Saleglnalla
Lycopodlaca**
Sphagnum
Sub-Total:

4

24
24

2

1

3
0
6

60

0 . 4
0.8
0. 4

1.6

0.1
0. 1

9.8

• .4

l . l
3.4
2.3

20.2

0

8
16

4
1

1

3
33

9. 0

3.5
7. 5

1 .7
9 .4

9.4

1.3
14.4

0

6
7
1

1
1

16

9.9

5. 1
6,0
9,0

0.9
3. 9

13.7

*

0
11

1
2

2
2
7

33

0. 9

2 . 7
3.7

Q • 3
9 .7

Q , 7
9 .7
2.3

11, •

1

1

•5
16

3

5

1
2
£

41

0.3

0.3

1. 3
4.3

9.Q

1.3

"? . 3
0.5
2 . 4

19.9

1

1

13
14

1

5
2

8
14
57

0.

0.

4.
4.

9.

1.
0.

2.
4 .

17.

3

3

1
4

3

6
.6

5
4
a

0

15
0

2

5

1
15
40

o.e

e. i
4.3

1. 1
2,7

< 9 . 5
ti. 1

24.0

0

10
17

3

25
?,
1

10
12
04

9. 9

S . 2
4 .6

9.8

0.8
3. 5
0.3
4 . 1
3 ,3

25.6

1
1

e
7
i

6
1

4C
G

75

0.
9.

2.
2,
0.

1.
9.

13.
1.

22.

3
3 B

|
4 1
1 \

i
*
Ai8 i

3 I
1

6 E
8 J
5 :

£ FQJ.t.HJ AID CFQUSi

IIOTHUIIIATIt
CM % of Z MS)

£03 IM.t 23« 1CH*.» 117 109.0 39* 109. • 376 199.9 329 1*0. • 165 130.0 357 190.9 3^3

10 7.2 .7 14 12. • 35 11.7 6-3 16. B 35 10.0 5.7 29 7.0 79 21.f

37 194 31 46
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SPIT/SAMPLE NUMBERS:

CONTEXT N U M B E R S

RETAINED SOIE MOISTURE:

ORGANIC MATTER CONTENT

BASE STATUS:

MAGNETIC SUSCEPTIBILITY

TREES:

SHRUBS:

DWARF SHRUBS:

GRASSES:

H E R B S :

A O U A T I C / M A R G I N A L A O U :

CRYPTOGAMS:

INDETERMINATE
( a s ^ o f Z P + S)



CO CD SAMPLE/SPIT N U M B E R :

• 'POLLEN ASSEMBLAGE GROUP 1
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_ Pin us

Be tu la

_ UI m u s

_ Cory'Ioid

Ilex
Hippophea

- Ericaceae

- Gramineae

. Cereal Type
Cyperaceae

. Ca l t haTypc
- R a n u n c u l u s Type
. CRUCIFERAE ( 'S inap i s ' )

Viola p a l u s t r i s Type
-CARYOPHYLLACEAH

-CHENOPODIACEAE
. L i n u m c a t l i a r t i c u m
- Onobrychis Type
- ROSACEAE(undif f . )
- Circeac

UMBELL1FERAE
. Rumex acetosel la

. Oxyria Type :
- U r t j c a Type
- C a n n a b i s / H u m u l u s
- A r m e n i a Type ( A + B)
- L a m i u m Type
- T c u c r t u m
- P lan tago l anceo la t a
. C a m p a n u l a Type
. COMPOSITAE L i g u I i f J o r a c

- COMPOSITAE T u b i f l o r e a

— Bidens Type
_ Aster Type :

_ Carduus

— Cirsicrn

_ C c n t a u r c a n igra Type
- Se r re tu l a type

_ Conval lar ia Type
_ Scilla Type
_ A l l i u m Type
_ Fblygonum cf. a r n p h i b i u m
„ Li t torc l la cf. u n i f l o r a
_ Alis ima Type
— Iris



- II
F:

_ Filicales u n d i f f

_ P t c r i d i u m

. Cryptogramma crispa

. Cystoptcris type
Dryopterls u n d i f f T= The lyp te r i s
Polypodium u n d i f f

Ophioglossum
Selaglnella
Lycapodiaccac

— S p h a g n u m

. INDETERMINATE: (as To of E P + S.)



2: Tin* i

A prepared vertical thin section iron the second, parallel, Kubiena tin was

exdnl;ied by transmitted light alcroscopy at 40 and 100 tides magnification

in both cross-polarised and normal light. The position of the Kubiona. tin

is shown in illuts -ia.

A simple visual inspection of the thin section showed it to be divided into

two horizons - an upper pale brown horizon (Content [23]) and a lower

darter brown horizon (Context [24J) - this division was also noted In the

aanpled section.

Microscopic examination ot the thin section confirmed tbe.t structural

(.pudologlcal) dilierencet twitted between the two horizons or contents.

Although it was not possible to exaaine aodern mchair and dune soils by

way oi comparison, it nay be argued that the high organic Hitter content of

the lower horizon tcontext C24J), together with its varied particle size

and angularity, ie indicative of the formation c ' a aoderately mature dune

soil. The low organic matter content, greater roundness and aore even

particle size distribution of the upper horizon (contex"t [ 23J ) suggests

relatively laaature soil development and aay result frou its relatively

rapid deposition - probably at blown eand - in conditions of Dparce or

partial vegetation cover. Th« thin section observations are in general

agreeasnt with those frou the sadiBentological anuiyaiG and would tand to

further support the lDtwrpr«t*tion pr«*«ut4Hi in tlw palynologic*! r«f-ort.
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laTfiODilCTIQI;

A prepared vertical thin section f r o n the second, para l le l , K ' jb iena t in was

exaained by transaitted l ight nicroscopy at 40 and 100 times nugn i f i ca t ion

in both croes-polaritftd and aoraal -light.. The . posi t ion oi~ the Kub iena t in

is showa in i l lus 4a.

A simple v isual inspection of the th in section showed it to b* d iv ided into

two horizons - an upper pale brown horizon (Context [23] ) and n lower

darker brown horizon (Content [ 2 4 ] ) - this divis ion was a lBD noted in the

saapled section. The drawn section shown wi th the pollen diagran clearly

shows this division.

Microscopic examination of the th in section conf i rmed that s tructural

(pedological) differences existed between the two horizons or contexts.

The structure of each horizon and the j u n c t i o n between tham are described

below, f roB the b*s« of the s*aple upwards .

COirETT t24J - Lower Horizon] circa 40 to 80n»:

Shown in i l lus 11, 100 times aagnification. A skeletal g ranula r structure

of contact supported sub-rounded to cub-angular grains - sub-angular grains

appear to predominate. Griin diam*ter between 300u\a and 50un (mean 134urn

by a 6 u u > . Grain aineralogy is dominated by Quartz (ca .80X) with occasional

grain* of Hica (ca .2%), F«ldepar Cca.2'i), Olivin* (ca .2%) and B nunb*r of

oth«r ind«t«rminat« fragmentary rock typ«B (en .2%) . Mot« that no

r«cogni&*bl« dull fragmante w«r« recorded al though coot Calcit* <posBib ly

dagradad sh«ll> wai notad (l«te than 1% of claets). Fr*quint cl«tt» of

structurid orginio material Cch*rcoal) art pr«««nt lorninj ca, 10X of
grains. Simplt packing void* or» prttant (diam*t«r 300pm and Itei) thiit

art infilltd by amorpbDu* mld-broHn (7.5Y5 4/2) apparently organic matttr -
co*t» of •Imllar mattrial w«r« nottd an all grains. Fatcal (?) ptlltt*

(CA. lO^im di*m. ) art commun wltMn tht amorphou* organic material.
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A vertical traverse through this horizon shows some variation in the

relative abundance of organic clasts and sand. Thin len, ee with increased

concentrations of organic clasts standing out as slightly darker areas

within the horizon.

COMTEXT t10J - Junction Between Contexts: circa 40ma:

SiiowD in illue 12, luu tines magnification. Transition between contexts

[23J and [24] occurs over less th.in lna. Transition narked by the

Infilling of packing voids with ancrphous apparently organic matter and

Increased concentrations of organic clasts (charcoal) and faecal (?)

COITEKT [231 - Upper Horizon; circa 0 to 40mn:

Shown in illus 13, 100 times aagnificatlon, A skeletal granular structure

of contact supported sub-rounded to sub-angular grains - sub-rounded graina

appear to predominate. Grain diameter between 400un and lOOun (mean 192 pn

by IHOpn) - einilar to that in the Lower Horizon but larger grains appear

to predominate. Grain alneralogy Is doainoted by Quartz (ca,°OX) with

occasional grains of Mica (ca.2i), Feldspar (ca.2*>, Olivine Cca.2%) and a

nuab-er ol other indeterminate fragmentary rock types (ca.2*>. - again no

recogni&able shell fragments although ease Calcitlc fragnants (degraded

shell) w&re noted (Ictue thnu 1«>. Very infrequent claste of poorly

structured organic material (up to 300ua diam. - charcoal?) noted foraing

much lass than 1'i of grains. Simple packing voide are preterit (diaaater

400p« and less). The ba&e of miny grains w«re coated with thin layers (5pji

or lett) of aaorphous aid-brown (7,5Yfi 4/2) apparently organic natter,
lolra^uantly the t»*llur packing voids are infilled by similar material.

A v*rtical travart* through this horizon mhows it to b« relatively unilora

ID
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Charcoal
Fraxmcnt

0 100 200 300 400 500
Plant Debris

500

Lower Surface-
Coated

Voids

Amorphous
Organic
Mat ter

1000

Charcoal

Coating on
Lower Surf

0 100 200 300 400 500
t

I l l u s l i e Thin section an*lyili.

Low«r horljon 10 nw b«lo¥t junction with

upptr horI*on,

I l l u i 12: Thin itction analysis.

Boundary b«t*€tn low«r and upp«r horIjoni

lui 13i Thin i^cti

Upp«r horizon 10 wn »tK>v« junction w i t h

low«r hor i ion.
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PrtLYliGLLkj [CAL NulH: Very infrequently pollen, spores and fungal spores

were noted Jn the thin section when higher magnifications were used (100x>.

Unfortunately it was not possible to determine the species present or their

quantitative distribution in situ as aost oi the external detail was

by amorphous organic matter.

COJOCUffS:

T h i s p re l in ina ry e x a m i n a t i o n of the t h in section f ron Ra t t ray appears to •

l a rge ly c o n f i r a the observat ion made d u r i n g the processing of the

p a i y n o l o g i c a l samples that clay jn inera ls arc rare in these contexts. The

colour of each context appears to derive iroa the density of the apparently

organic graundaass present and the presence of increased f requenc ies of

charcoal precoiit in the lower hor izon '.context [ 2 4 ] ; .

The particle size measure meat a tabulated below, although United in number

and hence reliablity, suggest that the aean grain dianeter in the lower

horizon (context ( 24] ) IB smaller than thut In the upper horizon (context

[23J> and that grains In the lowor horizon tend to be flatter and less

rounded than grains in the upper (mean length/breadth ratios of 1.40 In the

upper, l.f?7 in the lower). The particle sizes recorded all Jell into the

to line wand grade (British Standard 1377).

Coapariaon with a Powers scale of roundnesa also suggested that the lower

horizon contained nore anglnr and sub-angular grains than the upper (illue

14). It ie suggested that both Increased angularity and reduced mean grain

size ojy reflect the extended weathering of the sand during soil foraatlon.

The lets homogeneous composition of th« lower horizon (context [24]), In

conjunction with the abundance of both structured and amorphous organic

matter and latcal pellets, provides further direct evidence in favour of

soil lorantion. Ihy paucity of such evid*nc« in the upper horizon (context
l ^ 3 J > »ay be indicative of blown sand deposition.

The changing i requeocius oi organic matttr would appear to confirm the

resul ts of the Loss-on-lgnit ion organic matter cont«nt dtter»in*tions in

ag toil i u r m a t i u D . The increased f r equenc ie s of organic m*tt»r iq
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context I d^} appears to accord with the Magnetic b'usceptibi Ity Q

- however the presence ol" burnt plant material tentatively suggests that

soBe 01 the enhanced signal In this context may also be due to the episode

at burning as^u^iated with the destruction ol the archaeological structure

(fence ?/• .

Although it was. not possible to exaalne modern aachjir and dune soils by

way of cunparieou, it my be argued that the high organic rotter content of

the lower horizon \context (24J), together with its varied particle size

and angularity, la indicative ol the formation of 3 accurately mature dune

soil. The low organic natter content, greater roundness and none even

particle elze distribution ol the upper horizon (context [23]) suggests

relatively inanture soil development and nay _dBiilt fron its relatively

rapid deposition - probably as blo'̂ n oand - in conditions of sparse or

partial vegetation cover. The thin section observations are in general

agreement with those fron the sediaentological analysis and would tend to

further support the palynological interpretation presented in the

report.

-i
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i'o. LOVHR: K E Y :

r = R o u n d e d
G-r = S-jb-Roundcd
6-3 = Sub-Angu la r
a = A n g u l a r

s-r s-a r c-r c-a a

I l l u s 14: Coaparlson of the nuttber of occurencee In each Powers scale
roundness class for the Upper aiid Lo'^^er Hor i zons (contexts [23] and [ 2 4 ] ' '

Ua&*d on a a*aple ol twanty g ra ins iron **ch



UPPfcK HORIZON:

160

LOVHH H O H I i i O H :

a - .3 :•: 1 •-
JJIB

shape

1. 14
1 .40
1. 13
1 .40

1.
1.
ot- •
J .
1.
o

1.
1.
1.
1.
1.
1.
2 •

'34
17
00
22
r,

13
60
75
C7
14
30
20
00

s
s
G
S
S

• s

s
s
s

-r
-5
-a
-r
-r
-r
a
a
-a
-r
-r
r
r

Mean: 1.40

Kuiaber oi OecureDcet; in Each
£ Class:

r = R o u n d e d
s-r ~ Sub-Rounded
&-a = cub-Angular

U P P E H i

134

LOWEk:

86 1.57

Table 4 i Tbin Section Ana lys i s - Results of Par t i c le Size <in Microns -
pa) and 3hftp* (Pow«rB V i s u a l Coaparison) of twenty sand grains f r o n each of
the tipper (cootext ( . 23JJ «ud Lower horisoos CcoQt«Mt t 2 4 J ) .
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3. BOTANICAL REMAINS. 3. Boardfnan.

METHODS AMD RESULTS

Three large 'bags of soil (total. 57 litres) -from a late 2nd

millsniLiiTi cultivation layer CRB 19) were processed using standard

water, separation techniques (Kenward et_ al__ i'7'80) „ The- resui ting

-fractions < iinm. & 30O microns f lots, imns. retents) were examined

in detail -for charred plant resfiains and any other

pal aaaenvironnsenta.5, material-. The resul t*s of- the botanic a I

investigation are"presented in Table "fj.

DISCUSSION

There were no cereal grains or other obvious c.u'J. tigens. A -few

hi a;-:. e 1 ™n i.'. t. (Cor y_ l_us a v e.l. l_sna I....» ) shell -f r a g m en t =; w e r e p r e <3 en t „

These are common in Neolithic: and Bronze Age contents^ their

abundance on 3ame sites has bean takan to indi cate systemati c

harvesting of the nut (c-f. Hoffett et. al,, j.990) . The remains -from

Rattray were limited. The various herb and shrubby seeds also

occurred in low numbers but the context of the assernbl age shoul d

be take^n i nto account „

T h e f:i 1 a n t r e m a ins m a y -1 •> a v e b e e n c h a r r e d ij.}. fi'feii 5 b u t i t is a i E o

pcjSBible that they arrived in the -field or plot via recycled

-was'te material used as a -fertiliser- There were no other

macroscopic remains (pcDttery,, bone, etc „ ) to support this

hypothesis, but some such remains were found elsewhere in the

cultivation soi 1 .

FromThe dominant, species are the knotgrasses (Polj/gonu_fn spp, 5 „ . . .....

the sasie -f ami ly covnes the single seed o-f dock <Rume>;. c-f. ,crx..3i3.Li.s

L... ) n 'these plants are common today as agricultural . weeds but

they ail BO thrive in grass! and, .particularly where, there? is

1:D13



regular disturbance, as for example by trampling and grazing.

Persi car i a (P̂  ojsrsicaria L. /iaeathi£oliuni L. ) suggests damp

cond:i tions and a similar case can be made -for willow <S.aI..i,x. sp. ) .

Ribwort plantain (P,laj.TJ:_ag.o l.a£ic_eaĵ ata. L,.) is a classic indicator

of grassland/pasture on neutral and basic soi Is. Many of '" the

buttercups < l3.ajaUQ.QJJJA1s. spp.) are also characteristic of

grass! and , parti cul ar 1 y wet meadows and pastures. Par si ey pi. ert

Q̂eJlaCL̂ . ssf̂ ensis, U. ) is caminon as an agricultural weed and a

grass!and plant (on hare soi1)=

CONCLUSIONS

The range of herbs suggest damp, predominantly opran conditions

but shrub:= ar trees such, as wi I low and has el must have grown

nearby The? herb seeds could have been derived -from in and

around cultivated fields.. Equally possible is that they arrived

via grassy material collected as animal -fodder, or as a result o-f

any number o-f 'accidents" . A mixture of origins seems most

likely and this picture is supported by the hazel nutshells which

probably constitute -food re-fuse.

In terms of future work in the area of 1 ate 2nd mi 11 eni urn

act i vi ty < i arge samp 1 es from pr i mar y depcsi ts ar areas of l_n sj,.tu

burning, irtay prove very interesting., and more conclusive.
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TABLE 5. THE CHARRED PLANT REMAINS FROM RATTRAV

SPECIES

PQLYSGWACEAE:

P« cf

ne c:-f«

Weeds indet,

Total fragments

Veil ume of sol 1. -Floated Q i trss)

Fragments per 1 itre oi- soi 1.

BAB 1 BAB 2 BAS 3

11
17

O»65

13



Charcoal samples
by BA Crone

Eleven samples of charcoal were submitted for species

identif icatiaru All the samples were from a burnt, hurdle (18).

The samples were decayed and crumbly and it was difficult to

create clean surfaces suitable for identification. It was not

possible to identify four of the sarnf3l.es. Of those that could be

identified four are has el Q̂9r_Mi.ui:& avel.l_ans) , two are willow

<Sal.i.x sp. ) and one is probably rowan (Pamoideae cf . Sorbus

One of the sampl es i dent i f i ed as will ow was submi tted f or

radiocarbon assay.

SAMPLES

•A Gory! us avel lana

At Corylus avellana

B unidentified

C unidentified

D Corylus avel lana c= 2- Ocm di ameter

F unidentified

G unidentified

H F'Qffia:!.rJ-2-=te cf . Sorbus aucuparia c. 9. Ocm diameter

I ? Sal ix sp.

J Corylus avellana c. 2.2cm diameter

C14 Salix sp-
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5 RATTRAY SMALL FINDS CATALOGUE

All flints exami ntd by x 8 hand /ens; term i no Iogy after Wi ckham-Jones
(1933)

STOf-JE

SF763

SF765

SF766

SF767

SF768

SF769

SF770

SF809

SF810

SF812

SF8U

SF85I

5F90I

SF902

SF903

SF904

SF935

Secondary f l a k e of m i d - b r own f l i n t : c 25 mm x 25 mm x
4 mm; p o c e i b l * u«« damage on on« edge.

Core of mid-brown f 1 - 1 nt : c 35 mm x 30 nvn x 1 5 mm max
C i I I us 6c) .

S m a l l p o i n t e d , t r l a n g u l a r - s « c t i o n * d c h i p o f g r e y i s h
. f l i n t : c 6 mm.x 22 mm x 7mm max .

C h i p of burnt f l i n t : c II rnm x 23 mm x 6 mm max ; no
ev i d«nc« of secondary wor k i n g .

S m a l l I r r e g u l a r chunk of burnt f l i n t : c 7 mm x 20 nun x
7 mm max; no evidence of secondary working.

T i n y f l a k « of burnt f l i n t : c 5 mm x 6 mm x 2 mm max.

T i n y c h i p of burnt f l i n t : c 5 mm x I 1 mm x 2 mm max.

S m a l l broken f l a k e of burnt f l i n t : c 8mm x 12 nun x 3 mm
max; p o s s i b I e furth«r m o d i f i c a t i o n by f i r * .

S m a l l secondary f l a k e of brown f l i n t : c 10 mm x 15 mm x
4 mm ma^ ; po«« i b I e u«e damage of p r o x i m a l and,

S m a l l f l i n t pebbIe: - c 22 mm d i am. - -

S m a l l c h i p of brown f l i n t : c 6 mm x 13 mm x 2 mm max.

S m a l l chunk of hon«y colour«d f l i n t w i t h coarB*
l n c l u » l o n n : c 30 mm x 24 mm x 17 mm max.

Sma I I broken f l a k e of burnt f l i n t : c tO mm x 15 mm x 2
mm maxf p o » « l b l « f u r t h a r m o d i f i c a t i o n by f t r a .

Tertiary flak* of gr«y f l i n t ; c 10 mm x 15 mot x 2 mm
max] poi«1bI• cor* rejuvenation flak*.

P r i m a r y c h i p of r*d f l i n t : c 7 mm x 12 mm x 6 mm max.

S m a l l I r r e g u l a r c h i p of gr«y f l i n t : c 12 mm x 19 rv* x 4
mn max.

Secondary f l a k * of red brown f l i n t : c 15
aw awaM no e v i d e n c e of u t i l i s a t i o n .

25 mm x 5
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SF'?3r<*• Smal I chunk of orange brown f l I n t w i t h cort«x a d h e r i n g :
1 8 nvn x I 3 mm x 6 mm max.

5F939b S m a l l burnt c h i p ; 1 Omm x 16 mrn x 3 mm m« x .

SF939c S m o l l broken f l a k e of br own f l i n t : p o s s i b l e further
m o d i f i c a t i o n by f i r e : 10 mm x 13 mm x 3 rmn max.

SF939d [Discarded ston«] . - . .

POTTERY

SF808

SF8II

5F905

SF906

SF936

5F937

SF938

Wo I I = herd of t h i n w e l l - f i r e d wore with buff p i n k outer
surface, and dark g r e y -b r own i n n e r , c o n t a i n i n g sma I I
g r a n i t i c i n c l u s i o n s ; f l a r i n g o f w a l l suggests d e r i v e s
from p r o x i m i t y of r i m : 50 mm x 45 mm x 8 - 1 1 mm.

Abraded sherd of
mm max .

d-br own f a b r i c ; c 27f7un x I 9 nvn x

[Discarded »ton«]

2 sherds of coarse c r u m b l y t h i c k dark brown w«r« w i t h
m e d i u m g r a n i t i c i n c l u s i o n s :

i ) 30 mm x 50 mm x 1 7 nvn
l i ) dl«int«grat«d'

2 w a l l »h«r ds of t h i n w « l l - f i r a d war* w i t h b u f f p i n k
outer »urface, dark gray brown I nn«r , containing s m a l l
g r a n i t i c I n c l u s i o n * .
i ) 15 mm x 1 5 nvn x 8 - 1 1 nvn
) i ) 25 mm x 25 mm x
car I nat I on/r i I I I ny (

c l a y 1 ump

mm ; r«mnant of pos» I b I •
u« 8«)

Sherd co»r»* c r u m b l y t h i c k dark brown ware w i t h m e d i u m
g r a n i t i c l n c l u » i o n « : 60 nvn x 60 nvn x 15-18 mm ( I I I u •
8b> .

-3
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