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Bditorial

s fise, you will have seceived the first ofivion of
char

but vith much sase
Guancity of naterial as in the three {ssues produced ammually to dater

issue contaias aix short. papers on o variet
hy

tion of cemeter: pear
sl srehacological, e ve fool tet i Ccluston 1s entizely
Justified if only on the grounds that it mects the criticiss

asmbere thac environmncel archasslogy comprises 600 mch avirosment
2nd not enough archasolog)

Sadly, we also include an obituary for Maureen Girling; this is
ignant for one of the editors, who was a

fuller accounc ot hor Life and vork should appenr in.
volume for the 1986 neeting fo be held in Norvich in Septen

Dr Maureen Girling (1950-1985)

vas th grot regret that vo learned of the doach Juse before
Chrtatnas 1985 of b Mauretn Crbing. She d1ed of paovnania ot her hous
in London and ¥i11 bo grently misacd by her friends and collcoguon.

Atter geaduating in Gaograply at the Untyeraity of Reading, auroen

carvied out research into Pleistocene insece faunas s
upervision of Dr Russell Coope at the u..xm.uy of Birminghan. She
:uhsrquanrly fotned the facient Kommant Laboratory.  uhere she vas @

GF the Enviromaental Staétes Section for ten reas

Haureen was one of only a handful of environmental archacologists
specialising in ins from excavations.
major contributions to palacoecological studies, particularly in the

Sorerset and added significantly to
our  knowl i communi ti in
the past.lier inprosaive pul x4 doaonstrates her comitaent

is 50 ..e.p.mm bt ot specialises her doeth 1l be
fel parcicularly severel

Helen C. M. Keeley
Anctent Monuments Laboratory

from twelfeh

Cover: Badly healed (racture in a dosestic foul tibiotar:
century York (Draving: Terey 0'Connar).
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Book Notices and Revievs

ESF Handbooks For No.2 ieal Datts

This is the second of the Buropean Science Foundation's Handbooks
the First being on Dating. Their

= conprelensive and siuple vay, - developeents in
ok

to know and_ o 1 nd

understand” vhat aort of remlts o expect, and how to interpret thes.

Tn short, the baok ains to show the archacologist when and how to use

dendrochronology 0 as to extract the aaxinum amount of Inforaation (roe
wood sanples.

cxamines very briefly the  relationship = between
n(e/\drochronu\ngy and other dating eethods, and Wiscory  and
Geveiopaent of dendochranology.- - The mnusu.,; ».[km.m o
Fings, and the procadures vhich lead wp

daten aro also passed over quickly, ot
account of when and how to sample. e
1o "discussed " in some n tail in & section which also deals
Interpretation and accuracy.  The

{portance. of multiple  swapling,
archacologist and dendrochronologist

These polats are illusteated by several case studies (rom various ‘site
In worthevest Europe. The book also provide a sussary of E treo-
Foon thranatoptes, CA1bior soncshat oveoat date) piae addeemen of the

major Buropean tree-ring laboratories.

“ould nov recomend it s o text books 19 often too brief, and
one or tus elsleading staceaencs abot. the technicalities of
Seneocheonology (1 svapoct arising cron lack of
the theos dendEcciesnclogiets imvolved 1n the
as ide 1o rchacologlaty who are
tiaber, Lt w1l hr very Ly
najor dos and don'ts of apn..mnm,.oxw at. the end of the
Tl phas-point of the llandbaok 1o that 1t 10 svaitable feee. troa the
BT tn Strasbours! (Boropean Sehence Foundtton, 1 qoai To5ay-aradias
F-67000 Strasbourk)

Jenntfer Hillas

The Bdttors vould like to thank Jean Jomson,  eeplored through o
Manpover  Services Comission Community Programe scl

T vommentan rchacoiogy Taie. niversity of tork, for her otk in
inputting the bulk of this issue of Circaes into the word-processor
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W. Dimbleby 1985 The palynology of archaeologics) don,
Ratentc peane, 176 preit i R R S o R er ot
Eron: Oxbox Books, 10 St Cross Road, Oxford OXL 3TU).

This book 15 part of the series 'Studies in archacological science’
In vhich books on  variety of topics have oppeared sporadically  over

the last 12 years. The st ried in
Sonko.Tike. Jom Tvans’ onc on snaie bew!ling the standard vork on the
subject,, while others sees to cover their Citle topic very mch less

o

e 2ble to get o good s of 2 sublect vhen the relevan: Literature

" scattored throug perioicals. ) now

provented Professor Dimbleby Tatior Fietd, bue Lo
b ication of this. book oukd appenr to TuTF T s Tonpeatanting pad.

Before you ruth out wnd order a copy, plesse mote vhat you_are
getting for your money at 20p per pay expensive oven by the
scandarda of Acadest e Fress vhove ofhes books scem sarcont bocveen D snd
1 ™

70, For
ixgediatoly it of the of the most o
postaraduates,  and it T b Liatsod o6 tnmeiorionst and speciation
sales only, 'vhich seems a great pity. This reviever had to svait the
areival of the library copy.

the book itself? The book deals eatnly with soil
polien analysis related to archa It
thaory and then che applications,
dran from Prof. Dimbl
SnpubTiahed, ond t1iuscrated vith hia potien disprams:
interest,  this

T like t
Disbleby sass bow tar bo beiteves ouher
Tus uded - and his statesent of
FETer T boiomotony needs. £irorohand ecological knowthou:

of, Disbleby alao raviews the vork of others, for example
Dutch and belgien S0k “oetien ‘mmatvers. “the“betpe mﬂm.‘.
resoacchors, the  French cave sedivent atudiors,  and also

work done in the Unized States. The topic of special mmm eome

the investigation of policn fron wateriogsed orc eposita in
Sudy of seeds,  becelas, cter - fa s nlln dealt viah
Disbleby agress vich this kind of wo

flicutties "of
Les of mn nnurhl m.mm (Dimbleny  1976):
e is quite at

ponerad mote. T can finé litele faule with s book,

on o but 1
shatl nmmexm make sone coments, Illustrations, T believe, can
o Sock, and the pollen diagrass in this volue are. very



helpful. The photographs of soil profiles are a little less sa,
perhaps sose labelling would have helped those who, like myself, know
ther  less soil science than they should, 5 surprising

1
Tound barrovs should net have been incladeds others have sees it to uhe
it.

references g0 up to 1983 and cover Brivich and oversess vork
vichout betag comiecels l:uprehenslve. 20 that vork on coprolites such
chat of Norbert Paap, otk on honey remaine. occur 16,
Gnissions becouse T Tind those o m.,m Lntereating, but T connoe tind any
glaring gaps in subject coverage. ver, I wonder vhy Havinga is
rent 15 e only Dutch sol1 polien analyst (or 1) and onty Sne of
St'a oany Soil pollen publications 1 Tisted.  Amother potn T
would Like to aake 1s that when quoting nmental reports which are
sub-sections of archacological publications, of

the potlen
analyst (often Dinbleby himself) easily becones lost, and I personally
prefer to sec them quoted thus (for example): 'Scaife, in Ayers and
Hurphy (1983

Profesaor Disbieby mkes a clear staceaent in s book of the great

3 e
ridiculous  price of the book will unfortunately restrict its
circulation.

Now for those bats' dropplags!

Dimbleby  (1976). A review of pollen analysis of
archmestopiint depontta. Pp. sk in D. A, bovidson and M. L.
n: Duckworth,

Janes Greig



Miscellany

Conference Review

‘Bringing the Dead to Life', a conference concerning the excavation
o Joris srounda, vas held ar uhe Untreraity of York troe Sopreshr 27
965,  mder the  conbined auspices of the o
Cont inuing Bducation Frogra The York Hrchacslopiont Truse (1S

Addynan, the Director of YAT, opencd the coaference vith a

mostrecent.
eat nstruction sequence
asn period and progressing theoughout the. Anglisns
s the’ city

tor sent valls aight
e futare £o rotain their splendour thal 56 distingeishcs. the

com tay of the conference opened vith a very intriguing
Teust is

197 Ottavay
in the orientation nd
froe the 3rd and th
o n held in

to suggest. Lo the
wer poriod follovtng Mr Ottavay's lecture: the guestion
the

teavay stressed
cologiate should_expect o ide cange of restomal varlante smong
Romano-British burtal practices, ref “n part the regtonal nature
of the earlier Celtic beliof syste

eth Penn, assistant director of s Bl oot gromd
excavations, folloved with o talk concerning this much-dise

Controversisl Anglo-Saxon cremation burial ground e Penns i an ol
Loo-short 50 ainute slide lecture, presented soae of the various styles
and_ motifs  found he creaation urns themselves and made sose

their significance might be in interpreting the placesent and contents
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of the urns. Questions concern ways in which these e
produced and e symbole aprlics Totioved, tn vhich 1t e revmled Tt
of the urn: been wasters originally intended for

uuh(unan purpos:
Anires Boddington, of the University of Durhas, followd We Pena’o

lecture with a preséntation on excavations at Raunds

rcavations 'of" thia thronatogicatly later site (10-12th encarion)

involve not only the cemetery s ing an carly parish cl bt
the wider undecstanting of the community as a nd

rolationship bet coprietary parigh church and sanor.  Fut
tions at the site will delve into the shift of the parish

association with a postulated second manor in o ual

ough time and how its various eclements interacted
B Fiucncet one another.

0 Saturdey ovesg,  those attending vere treated o o ecture by
Mick Jones of the Trust for Lincolnshire Archaeology. This talk,

a E
sase site my bo the church of the aigsiomry Foulinus, 'vho occomanied
the misaion of Augustine in the early 7th contury fron Kone, and who
rebullt the church o reconsecrated the site of the ea

Tes
ponteion in the courtyors of the Romn (s complex uggeats that such
zeconsecrutions ay  indeed have beon made and ot how wore
expressed in the cities once dominat

patteen may yet find parallels in York, where simtlar
in the

e ol sppers to bo datel eithe o the peziod of
Mound 1, the famous ship burial ateributed t Redwald of East
Mpin, 5r ©0°a period aa Iate as the Sth centory

folloving and Last soraing of the conterance il
mintadnedthe senor set by Pever” baayase i beoadonsd e seopa’of v
Conforence With his diskumsion of the sreavations  at. Mecro “Fercy
parish church. | The leccure concerand the wxcavition of a position ot
the pedieval cenetery and grave-aarkors of the 18-20th century cosetery.
Tn'hia dincussion of these grave-sarkers, Profassor Rahes made analopies




1

to the many mediovel individunle buried in_the precedin
Conturion. e disconston atvarvards exphasieed the grast potbaciat o
such_extant cemeterico in crplaining h interproting “sariier barial
patterns and rituals.

to Follovig lecturers, Nicholas Pearson of YAT and Professor

Tthe digging of trenches in only those areas that would have been
disturbed by the modorn developments on the site and only To. snever
specitic questions about orlentation and the extent of the cometery.  In
the developaent of this excavation scrategr, Mr Fears u
Inportance " of good relations beteeen erchatologists end contractors in
an eEfort to recover as much Inforaation as poseible before developaents

Poarson. aade. scveral allusions to the. provlems encomtered in
excanacing chis Jewish ro cenetery, not the least of uhich avolved the
Living Jevish comunity, " but lefc the discussion of tho posi-excavacion
Vork fo Professor ¥i 11

Professor  Will:

Lanson's very enlightoniag lectare
and phy:

archasolopical, and” pyeical
i ag; s ) v

Vi previously carriod out on York's medieval comteries (se0
n's (1980) work on on-the-¥alls), should in

Che Guture be the morm folloved in comeCory studios.

e finl lecture of tho confersnce was delivered by Or Keth
ehe

anchster Jlntversity of Bradford, vho spoke on
e ehmontogicat o ‘e of leprosy and tuberculosis. Dr Manchester
|rt7l|wlor,l:l1 cato-stutes lend themselves vell to his major - Tescarch
tology and clinical medicine. Throughout his lectur
de allusions to the conplementary nature of
and clinical meds Each has a wajor contribution to
thees. ster also made quite extensiv £

of
pictorial accounts of such common archacological occurrences
ephination of the craniua and explained their significance in
studies of corly clinical practices.

he conference closed, having shed some very bright Light on the
archicological inventigacion of dosch and Lre wany. focots ani e wany
disciplines involved in its study. The participation of
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archacological experts and non-archaeologists was indeed both reassuring
ond scimlating. Toe speskers helped make more accessible that to which

s fron the literature and, 1n addition, presented it in an
Erspirtag mnd RulFit1ing moner

Reference

J. D. and Magilton, J. R. (1980). The ceaetery of St Helen-
on-sheiatia, Hduac, e Arcnacoloss of Tork 13 omoerte. Losden!

Cctstopher Knloel
Whitevater, Wisconsin, I.5.4.
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A summary of some rocent shell widden analyses
Derek Sloan *

ne ot the major probleas for specialists working in archacology
that chere is often a large tine lag betwoen the vriting of @
) Pobiication of ehe :r:hanlwuul vork of -m(h u foras

art. With this in mind, this paper sets our cecent.
Shell mtdden vork in order that other werkers. 1n she. field are st " iesst
aware of it.

Thds vork has all been corried out in Scotland (sue location sap.
Flg: 10 e covers ‘s broad range ot chronologicalperiods.
comparison of foraging patcerno fron differenc. acess it

Fioia. is ‘of particisar interests rather than discuss i “satorist
chronologically, 1 will consider tuo groups of sites vhich sy usefully

1. Paunas 4

doninated by gastropods

) Oronsay (Sloan 1976)

involved an analysis of material recovered fros a trial
excuvulun n: m  Priory Midden,  one of several acsolithic zidden sites

snd “Therators subocr to'a strong. seastoilicy of  anmiiae
the single colum nalysed, several interesting results

(1) Tn common with the other Oronsay middens, the marine shell
senblage vas doninated by liapets (Gatells  mlzsca L, uuh a constant
Scondary component. of vinkles (HAEE dog
Nucella lapillus L), The
other conson itcoral species.
sites recently investigated or re-investigated
marine shell appeared to fora the

1978, 376). In other words, this site seens to
rather than'a f1sh midden.

(Lits

Detatied measuraments of the Liapet shells suggeted o sligh
decrease in size through tise ond,  possibly indicating o srendy
xbloication of the resource: hoveier the M

for us to be dogaatic about this conclusion.

(414)  Limper length istripucions vere basically uncaodol and
grouped around a 4.2 i there seened to be a low

Derek Sloan, 62 Gairloch Crescent, Redding, Falkirk, F2 9XD,
Scotland, U.K.
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representation of the larger shell

(45.0 mm and greater) which are the
favoured eating of the modern population of the ares (Fouler 1974, 37).
inatysis of the shope of

[ the Tisper shellc auggested chat they
vere collected fron either vary low in the Lidal .
Sheltered Locations

o fron very
These ohmervations are in aciobd vith Forlacis

modern and prefistoric limpet populations on Oronsay (op.
it

) Grabs (mainly Cancer pagurus L.) seen to have foraed & fai:
aportane rsourees Voo T L TR o e Yot been devioek
£0r ovaluating the conbrinition of Lhic reaurce 1o the verais sconon.

Tita staty should shorcly be revorked for pubtication aa
the second volume of the fi

N\
g 7
E 377
9 6
.
>
— -t
\ | —s
0%
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b) Broxaauth (Hill 1979)

glmst | totally excavated Tron g hillfort produced o lorge
but tairly Tisited molluscan ossenblage,” again doninate valgal

it L. Tittorea: " Detailed amalyers’ of shis eateriol Het” o5
ety Treoremting conttoviomss

(1) In general, shellfish were not a favoured resource, although
prociaity of the const neant that they vere alvays exploited o3
bex

winor deg: However, during periods of ect ress, they becase

an inportant part of the ecosomy; this astrated by’ th

in which the appearance of massive shell middens in the ditch rerminals

coincided with a great decrease i the asount of anisal bon

s s well as by the uneven distribution of shellfish through the
iny phases of the site's occupation. These midde o

od, and it is hoped tha
Sxvhen Lsotope analyets 11 demoustrate the hengih of thie

This exploitation as a faaine cesource s
rapi

popular:
by nigration along the e comat, iy less vulnersble to over-prodation than
the Linpet. Linpots may be anadlo Lo ru-establish thenselves once thoir

Eood 3upply (young seaveeds) has been o1 loved 1o sature.
(114 Before this over-predation, Uispets of an aversge Length of
.0 am vere collect

), e pattecn of shell shape in che Linpet popolation s very
pintlor to chat obusrved fron Oronsay,  vich excrese 'lov vater! or
"sheltered’ shapes predominat in

(0, (Flat perivinkles L. Littoralis L) and & s (Gibbula
Sgnecari L.) vare cocoverad i doae number. " lowever, *in mu instance,
Theso- speciss appest not Lo be indicative of the cottbction

(o a1t 1581 "Bvang unpubtisheds, b sarher m have  been
incidentally included during the gathering of comson winkles; these
spocie were alvays found in deposics uhich contetned large. qeintitice
of L. Littorea.

sost. intoreating sito serves os o desonatration of a1
he close co-operation of excavator and specialist at all stages

n.» archaeological pracess. Not only did 1 have the benefit of working
the excavation, but the excavator (Peter Hill) vas extremely

fosise that funds b mde awilable for the purpose of appointing
excavation starts, and for allowing these
pocialiste ot least to visit the site.

iblication of the Bromouth report will form part of an Edinburgh
University monograph on the excavation.
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©) Evenouth Kirk Site

Tuas oetieral ubien Guap (rather thay trve shell widden) again
desomatrates the Japortance of comoperation tetveen excavtor (in s
it i the miorlal wos  inicially
npromising, St ion poestble v drar ncoresting ont lusions Foom
site.

£

(1) An amalysis of sarine shell, land snails, sedinents, and
mrine "tlotsen allowed s convincing Gemnatration, thac the cirlier
phases of the site were subject to constant inundation - i.e. that
Site vas tidal.

(i1) A linited land snail assesblage dosinated by Vallonia spp.
and Pipi11a fustorer b sugmested an ot leiont Tocal envirmtent 3

(i31) The Limpot shell seasuremnts produced a siatlar paciern to
those fron the sites mentloned earlier. Observations of the shell
amrpholony of dog shelko suggested that sheltered conditions for. ihe
collection of mollusca night be more isportant than tidal zonation in
daternining the collection pattern.  This pofnt is orthy of further
Sonsttaraclon to guture wtadiss a6 the acnct iign,\[lunu of the sha

shells froa archaeological assesblages is a source of
Consldotable debate anong vorkers 1 his aren

(v ean Limpet Lengths vas 0.0 m, although senl1 concencrations
of shells were found with a higher nean of 35.0

Tont There vorld be Some variation in the shell aeasarceents uhich vortd
help to deronstrate that the limpets were collected for bait (suggested
by historical evidence) rather than for human consuspti

evldence as found.

() Soverat_spectes (e, Dentaliue ensall
‘omunls Maso, Asporhais pes-yelecani L.

e o )
Siberatse undetacted inundutions. - Tils i o comon probles
shell assemblages, deserving of further study, even
rianation may e staply vhinmy o che. pere ot sha’tolheckor.

This report is due for publication as part of o monogeaph on the
Eyenouth excavacions

@) Barvas, Lewis

work on Bronze Afe and Norse wites is carrencly in progress.
PeeLininary” renuics. susscer that the pocteens of Limpet size and " shape
yilL be sintlar o Thone iron the other sites, ‘but that the. posce
i oxcromly Linitad in the raase of sarise dpectes Tepresenteds veing
alnoat entirely P, vulgata and

oan 19824; 1984)

Recent field vork by the author has now ideniticd eighteen larse
ghetd middons in the contral Forth Valley.  Sinilar sites extatat
Invernoss (Gourlay 1980), on Loch Spynie (Lubbock 1865; Morrison 1873;
Sloan forthconing), and under Glasgow (Sioan 19820). Two of the Forth

Forth Valley shell midde:
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Liey sites have been examined in some detail - one by excavation and
one by salvage recording. Work is still in progress, and involves both
analytical and mechodological aspects,

a) Methodological
vast and unusual shell midden

These he
largest of the classic Ercebelle sites - consist alsost entirely of
oyster (Ostrea edulis L.) sholl, with only

species, and no evidence for the exploitation of either fish
WIth this in wind, a gy vas devise

fective method of sampling and analysis for !
involved the ovaluation of spit

celation to mosh size, ané sub-sampling. The interia contlusions are as
Follows:

(4, Syt suopling 5o sondvisable o this type_ of deposic.  The
steep angle of tip of some ans . any. controlied Sampling
Dust be"done in trug archacological layer

(38, 08 the sieve mosheo used (10.0, 7.0, 3.5 and 1.0 m). o coarse
ve (7.0 10.0 um) ectly adequate to show gross midden
Couposition, 41thaugh musoel and crab species vill be under-repressated.
The use of a 10.0 ma sieve rather than a 3.5 fm will lead to a saving of
aieving and soriing tine which 18 of the order of x5-10, and may be” up
fo 420 in som cases.  (This io to some extent an escisation, 'os only
rting tines have been accurately recorded; intended to do
Furthef £io1d trials on sicving rimea sader controtled condieions.)

this caused some confusion until the source of this substance was
establish

(iv)  Sub-samples kg of coarsely sieved (3.5-10.0 ma)
material, fron original samples of 30-40 ks (unsicved veight), are
adequate’to show the representation of comon clesents. An approxisate
technique has been devised

account. of the poasibly faulty representation of these larger pieces.
i aay not be statistically elegant, but it secas to be effective.

1 sealler mubsmeples e uetul for mre Cinely stoved ancerial;
-hhnum the optimun sizes have y about 5.0 g of 500
m sieved naterial seen to be
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(0, To Sbeain sustlciont oyaters for setrical amalrsis, tnstinlly
Larse sl e rnuired - puseisly o< Lo 00 ks, Sepenting on
amount of matrix in the deposits | This p ited by

The “veares Lucgo-seshed, ateve (50.0 m) e w11ty rovatn targs
pieces of oyster

ez skldens contan ocye Lanéemmatd fos, | bat exteaceton

~consuning. A repeated float/agitate/decant systex appears Lo provide
dequate samples, with only unidentifiable fragnents and the tiniest
Joveniles betag miased. It mat be stressed chat this s not ordioan
Lotation, as usually carried out on-site, o universally rogarded
an being insucticiont for the rerievel of sscable smpise or e
snails,

VL) Smlt svones and pengric are o conslderable provlen in
sorting, but an extronely crade gravity seperation uct
valusble tize.

(i) Analysts of chis type of site produces o vast voluse of
tata, and I would be grateful to hear from anyone who has applicd
Compiters to the analysis of shell aidien maceriel.

(1) Mthough the basic sethaiology can be devised to it the know
characteristics of the site, the possibility of variation aust never be
forgotten. Randoa checks on the ma tena] are essential if this type of
site-specific nethodology is to be caploy

Recent observations of @ aidden which is located on the sodern

oreline, and of natural degosits from the winsiia, - nave

suggoste birds aay play'a considerable part i the deponicion "o
shell idden material. A systematic study is arried out, as

iy 13 U
Could "suriowdy inflience Sertain aspects of sheld atdden seedy. orpr
seasonality detereinations.

b) Analyeical

Prolininary resules suggent

oyster valves
outh serot grophic probtoms
are making this mard £o interpret.  This iaplien  selvtive proers 1y
the original collection of the oysters. More (afors racicn 15 nested. on
the possible effects of local environeent on shell s

The less comon species of martne mollusc tend to occur in
concontrations, presumably indicasive of individual seals or paves of
L, fluctuations of taste, etc. (e.g. Mechan 1983, 10-11).

(1) Tero are absersable activity orens within
Achough’ the wices vould at st seen to'be wnatrictured mu Teapa:

they e o foct very comles tructuren,  This Lo an imporiant potnt
Fepenber when considering aterial derived froa seall-acale secaiatiomey
material cannot be interpreted corcectly vithout an appreciation of the

type of context [roe which it is derived.

i) A3 observed on Oronsay (Yellars 1978), the basic shell
deporits can e splLL (nto two types, which I prefor to calt
midden’ and 'occupation midden’ ose clasaificat o
aubdivided into various fairly simpie categories, e.g.




shell with little o no matrix. These categories can be applied to
imary site records on the basis of purely visual observations of the

aat. t of the groun e

interpretation to be undertaken without the analysis of .

(The exanple quoted seens to indicate aodification of the deposits by
tion.)

0 far analysed show a_consistently 'woodland"

ted by Carychimm tridentatus (Risso), Discus
fotundates (HiLien), The fntriguing question i3 vhether
this lLand situation, or vhether this aight .
reflaction of () o shady and doap enviromment provided by st
valves; (b Floitation of residual food scraps by  opportunistic
carnivores; or (c) a cosbination of the above,

As already mentioned, these are only interin results. the
g Tesearch porential suggested by the number of these Sites and Shere
eth - ,000 b in the case of one of the two
dated sites) makes then very important for future work. Mot the least
ect. he the

s might
interested in any such future research, or who has any inforzation vhich
aighe help with the problemstic areas sentioned 1 chis brict suamary.

0014 Lk to hank D Ken Tooms o sugestiog that 1 e

1
Uhis brict report. aid express my gratitude vo Dy John Evans for his
generous halp vith' land smail identiFications.
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Preliminary investigations into the canses of
*cluaping’ during standard pre-treatments using

Lycopodium spore tablets in absolute pollen analysis
Elizabeth Francis and Valerie Hall +

peoblen utlined in chis poper vas encountered during routine

tment of samples for absolute pollen analysts (Feegri and
Tversen 1975). Many of the comonly used type of
analysis require the addition of exotic marker grains. A convenient
method of adding these is by using Lycopodiua spore tablets which are
specifically produced for the purpose. These wore originally produced
Scogkaare (Stockaarr 1971) bue Che business wns taken o 980

Prof, B. Berglund, University of Lund, Swe

tly, a nusber of workers have experienced 'clusping’ of their

on 50-"
Taaving no freo pollen in the mounting modion
of the ‘pollen grains difficult and

for poilen analysis

Mhen duplicate samples of algal gyttja, woody peats and Sohagaus
poata, vere pre-trcated for percentage and absolutepollen amalyais,
urced o host

Tor verkare-using the neipiral Stockases tobloce

Persson, Universicy of Lund (pers. comm.) said

original formulation ha alte
techaiques and a st of the is provided
inforeation sheet supplied with the owever,

auantitative investigations.  the
geedad. i analysis by the Departeent of Cheaisery, Queen’s Universicy
Beltasi. v the folloing rosul

Average weight of tablet: 0.9g

83,00 sodiun bicarbonate
1 polyethylene oxide

Elizabech francio and Valerde Wall, Palaesecology Centro, Queen’s
University, Belfast, B7 IN, Northern Irelan



9.3 polyviarlprrrotidone
431 water + traces of Lycopodiun spores

The molecular weights of the polysers were not derermined

Prelininary  investigations pertor andard
treatments using the indlvidual mpmm "t the-concentations states.
Under these ~ conditions, ing  occurred E

olyvinyipyrrolidons. W are avare that this i3 not on exhaustive
Iovestigation and i other cffects cup. nceractions bevieen e
tablet components and the chenicals ueed. during pre-trestuents =
Saturs S v Conclude that potrvinyTpyerl hone seins ch be ehe, cai
e o Chuaping.

Workers should be made avare that the newly formulated tablets may
be causing 3 problen not encountered when the original tablets were

In the Palacoecology Centre, Queen's University, Belfast, we
overcame the problen of clumping by adding 15nl of 10f HCL to 2.5
Lycopodiun spore tablets and low of sediment, followed by tvo water
ashes. Ve found. that_dissolying che mn o ater. aione vas
inadoguate. Once Tumps. rod, techniques such as Fine
Sieving, vater and acts washes e bed e Snggesies by’ sehes workers
i not 'solve the proble
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How to do bonea: a survey of opinions

Bruce Levitan +

all short, catchy titles, that of this paper is an over-
Tt should really be along the lines of: 'How some bone
ehink  sone jor problens in bone analysis should be

e se the level of
T i1 1555 2 oneriy ‘mecting was neld at the Tnstitute of
ondon, to discuss major issues in archaeological bone

anged fron

‘Topica coveced by the papers siven ranged ron collection and
analysis of bones through to reports and prarent
o 7 pravtess ‘ate warcsotveds and hav opinions  apout. thei
resolution differed. One result of the meeting v sggestion that
¥srig pueties be det:op b2 comssder U poblies ants i v beped

ive them a priority rating. To this end, a questiomsaire appeared

i Elfeaea 31 and this paper gives the rest1cs of that surver.

e results given below are discussed in ol
sample in order to avoid repetition concerning
Giocuasion, therefore,  muat be preceded by & com
Kind of resonse. The questionnaire was in two parts

listed sixtoen toplcs, the mixteenth being an open topic.

From the atze of
acter.  The

hose who replied to the second n cen.  These levels of
Ceaponse are very seall and canot be < repressntative of

analysts generally (aore than 40 nund-d ‘he April meeting, the
Queaticanaire must have reached an even larger mber of bone -nnly!u).

Theso ‘results, hovever, are all that is available and are a valua
survey of opinion.

A further problen vith the remits fron the first part of
questionnaire is most of the respondents chose to give priority
Eatinge ok only thes levels,  glving sany roplcs with el Patingss
- these have been
tranatoruad into o equivalont of the foraer.  or xample, 1€ ratings
of 1-15 were given, 1-5 becone 1, 6-10 become 2 and 11-i5 becose 3.
Snother problec-is that. sose respondents chose nat to give aay rating at
1 to some topics. It as felt that rather than make assumptions about

* Bruce Levitan, City Museun and Art Gollery, Queens Road, Bristol BSS
IRL, UK
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the sntent,  blank "votes! vere ignored in the sumory of results (Tuble
Hostcopics recolved at least ten votes, and the greatest mueber

Qi oo o

caults in Table 5 have been given overall priority valves on
the (otioving (orbitrors) bests

1), £izar priority (¥ - topics vhere more than 60% of replics gave 2
rating

2) second priority (¥%) - topics where 45-60% of replies gave a rating
of 1

2, Hird priority (*) - topico where less than 45T of replies gave o
Fating of

Contents of the report and analysis of anatomical elesents

a5 equal first. In second place are measurements of the major dmnl(
taxa, quantification of species and sex determination. The other topics
€211 into third place.  Additiomallys four other !uplcs vere mgented
0 topic;  two these, & and career
structure/policy, rece ree” Eirst priority raciag votes “snen
ults are not surprising since they reflect those topics which
excited scussion at ting. The relative lack of
interest in at and especially in ageing and archive might
inter, indication that these topics ot constdered
important enowth for vorking parcles, bt it sy also rellect o Tack of
involvesent with those ias xasple, fov bone analysts have any
involvenent. the curation of th Lack of involvement,

vty o ho.excute Tor 1ack of intercsc. and ve shoutd take care nok
to hocome blinkered by speclalisation.

The resulty in Table 5 are extromly difficult to iaterprec since
omission does not imply that a topic should not. -lppcnr ina report. An
exanple (s the bibliography; very fou respondent

¥ ful list of topics
hich shauld be considared; these have been mma into the sections

piven tn 6. on between toics of
greater and lessér inportance, g n bet.

which should appear report andchose ..ma.

microfiche.  Wher

in Tab The varicty of opinion 1s well {ilustroted. in the case of
butchery.

lng the coments concerning the lowel of response, 1t 1a
r the rosults in Tables 5 and 6 can be taken

however, and the next stage is to organise working parties to tackle the
problens. The final part of this paper considers this aspect

rder to work effectively, the nusber of participants in each
working party should be kept fairly sall - six is poasibly an opticum.
oxder o enture that the vorklag gurties reflect the general foclings

e duty should be to canvass for  opinor

on “the
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Table 5. Sumary of prioricy rotings for topics to be discusaed by
working parties.

Measurenente ‘Ageing
Rating
sh/gt pig cattle other  sh/gt pig cattle other
1 5 s s 4 s s s 2
2 “ s 4 s [N B R
3 o 1o o o o 2
Sun o ou 10 s 1z 1 12 s
Priority W wm  w % . x s
Quantif- Anat- But- Path- Sex Report Arch- Job  Taph- Rating
ication chery ology ive onony
79 s 6 s 711 3 3 1
1 “« s s 2 6 0 o 2
A 32 2 2 0 o 3
2 13 12z 1w on a9 3 3 s

o exaetne their topic,

suggested that the vorking purties take one year &
results

annual meeting could fecide on the lnplc for

party, ond the pecsonnel could be chosen. It is hoy

Tecons 2 regulars  anial occurrence which coutd even be
enough.

Eraquent shoutd he denand be great




e N A N N N
Tty sk e demts e 4 1 e e e s s e e s - o s

Table 6. Summary of voting pattern for preferred content of bone
reports.



In_ocder to otert. the ball relling, he firat vorking porty will
comprise Viranie Arsour Crelu,  Anirou, Jonss, arlc Maltbr, arbara
Noddle, Terry 0'Connor and myself.

ics in Table 5

irst priority topics in Table 5 because it seamed logical to begin with
a consideration of the most fundanental problem; taph: e inpact
of da 25 of bone has bean shown in the work of Binford (1081),
Sebastian Payne (paper given at the 1983 AEA symposiun) and Andrew Jones

es. . ced to decide how to & his in looking at

o ple: he loss consistent? is it predictable? ara
difreront bones/species affected differently? ecc. These kind

Th
iyone vho feals they have something to
offer on this subject should contact one of us s soon as possible,

Sumser or Autumn; details will be published at & later dat
oped chat this initistive vill receive cnough support to angonder the
progranse of working parties outlined above. Please contribute, please
ind Tne soerings the eEfore wii muwel bo vern iv

The venye of the first mesking 11 be Bristol, o iake place next
Te

Reference
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Observations on the evidence for Flax grouth

in Ireland provided by pollen analysis

D. E. Gennard *

randon samples of the top 1 cn 3 of soil in the centre of a newly
harveoted flox Field,  together vith sumples of the flux stems and bolls
(seedcapsules),” sere subiecied o polien extraction technigues, The
esel indicact shat orly eatl mmbera of fia pollen r. in the
ield to rveal growth of the

presence of even o single gra
usitatissimm L . mm vollen, 1o sutticon: o Sndicace the prabsble
Brouth of the crop nearby. This strengthens, in respect of flax pollen,
EreLontativo. Shrerprotation of presence ssually placed upon ' singls
grains in relative pollen diaprass.

Introduction

o e 1o Century, lax and the production of Linen were
Synonynaus with the name of Treland. The demise of the Linen industr)
has reduced the Crequency with uhicl the crop s now grown. | llowevor
reneved interest, created by DEC grants, has led at least one farmer to
plant trial fiells of flax in srder to compare its financial rewards, as
2 cash crap, with that obtained by sowing spring harley.

Mis, provided n opportunity to test the Ldea that e can identily

previous laxgroweh by sing pollen analysis (Godvin 1973). | In making
Trese “ohservations, | ho  atiemps was mafe to. assens the . polien
Droductivicy of lax in the Fleld or 1o derernine the quamtity of pollon
released per plant. Rather an attempt vas made to sinulate the sort of
sampling usual 1n palaeocological analysis where, through linitacions on
s, the results of sampling at one point have to
accepted as representative of the area. As such sults should

reated s observacions rather chan o Statiscical snalysis of the inpact
of growing flax on the surrounding a

Materials and metheds
e flax, tisld (Grid Ref, ISOTE) vas sicumted on  hil the
cutaiere ot Newtoumatde, & Torner Hnen At on the. Shorea ‘ot

* DeD. B Gonnard, Palasoecology Centre, The GQueen's University,
Saifust, 517 18, Horthern Tretand.
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Suranstord Lough. ek o scent to thcse housin etates a0t
Fuins of Muvi\la Abbey in the local cenccery.  Vithin the comste
P (A (m
surrounting gardine.  Beyond the {maed
Land in all dtrections. T (Gratacgus zoncgyns Joca:) hodpen
rround both the Flax. Fieid ond the mgmiey it B ety

bt eoric and néigence gerien
o e

%

Flax seed had been sown at the rate of 122.4 kg per hectare and the
proving crop sprayed at the seedling stage to reduce the growth of
e © tuo previous growing seasons the farmer kad grown wheat
Drecaicd 1y boriey i’ this Fielie

ce 3 sanples of soil were taken at randon from the surface of

the Lontre-of thel norly bapvested Fierd,  Tn adettion, ten-Fiae bolte
and_five flax stems wore removed just before the crop harvested. These
were analysed to deternine whother flax pollen was particularly abundant
ta which, through flax processing, could be o in
archacological deosits. otk the soil sanples dnd the lax plant ares

re subjected to absolute pollen recovery teckniques.
Results

Lts of analysis of the flax bolls and stens are shown in
Tabe T and-the voouita oF the soi1 polten amaisaca Lr Table .

Flax gollen was present o very ssall quantity in the sold samples:

y in v
total of 103 grains

700n ENE of the flax Cield.

the rest of the pollen can be accounted for a
representative of the garden plants found in the locality. This

grain of Carpinus might have orig
Stewart 475 kn away. figh levels of Al

© boggy pool, suitably dasp to
Shable o copse of alier to eatablish tnelt,

addition to the pollen taxa, a small amount of charcoal (less
chon .38 was rored Ln okvon aiT the slides.  The charcoal say have
been wind-borne since the crop had Tred to remove stubble for
the last two seasons.




Namber of _grains/spores
o frax Cheno~
plant | Linun Graminese Cyperaceae Filicales Ranunculus podiaceae
Bolls o 13 1 3 1 o
Stems 5 E) o i o 1

Nuber of pollen grains and spores recorded adhering to the
T boris and sreun.

Conclustons

The recoverable pollen froa the soil samples suggested flax
produces little pollen. [n part, this is because modern cultivated

flax ia selt-fortilising and fortiJisstion cccacs prior Lo the opening
of the flower (J.S. ner pers. comn.). ition ¢ ©
rotaina 4 degres of entosphily. little bollen ie therofore atiobie
to be retained in the soil to provide evidence of former flax
produ

Despite the apparent possibility of retention of pollen by the
fhered to either the sten or within the

the el of foc

1ao
Vingl flox geain (proveded 1t 1o
n sl Considered 1o indicate the probable
Breviots gouch of a Flax crop nearby.

Acknowledgenents

vih to thunk Me S, Deysale of Newtounasds for alioving ee to

take sanples fron his land. The technical assistance of Mr P. McCann 1
Sratetally acknovledged: .

Roferences

dwin, H. (1975). liistory of the British Flora. (2ud edn.),
Ganbrapes Htversivy Peesss

Revised manuscript receives

9th April 1985,



Table 8. Results of the analysis of two soil saaples from a flax field.

ALL Gramineae lacger than 40

um vere clas

ified as Cerealia type pollen,

They made up 27.5% of total Gramincae. + - pollen present.

Species Percentage total pollen
excluding spores
Betwla L1
Pinus bt
Quercus +
Alnus w7
Corylus 72
Fraxims by
+
us 04
Tiex <
Grantacas 0.8
Cypera 38
cnennwmme 1

o3
03
03
21
Liguliflorac 1
Cruciteras y
Ustica 0z
Tabelliferae 06
SnAnnum stares i
o o8
s psewiacorus +
06
Btaasseton 03
Prerid 8
Titfeales 137
Polypod o6
unmeuunea pro 2.3
ond deterainate grains 23
Broken grains 32
Crunpled grains 22
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Rapid scanning of urban archaeological deposits

for insect remains

Harry Kenward, Craig Englesan,

Alan Robertson and Frances Large *

Mstrace

Full analysis of archacological samples for insect remains is very time-
consuning, and impracticable for large groups of samples given current
funding. Selection of small subsets from within such large groups does
200 préaent an acceptable solution, so o che

information fron lar; £ samples is cssent

Srehacological vatee r further developeent are
Comltered e 1atly, Methodolopies are”sumcatisod 1a Tavie 5

Background: the probles

Until recently, most work on urban archacological insect remsins in
Britain has employed snall nuabers of samples, typically no

ten from a site. ALthough the standard of entoological work
o s no atteapt made (or funding provided) to deal systematically
with a wide range of material from a large archacological site. All

ns recovered were identified to the lowest practicable taxonomic
Tevel (Table 9)-

In the early 1970s some urbon sites began to be sampled extensively
for nsect ronsing, one of the aarliest examples beiag Lloxd's Banks
628 Pavenent, York (Buckland et al. 1974; flall et al. 1983). Around 60
sanples vere collected Eron this site, ond an attempt vas sade Lo Focord
insects from all of them at the level of accuracy thea considered

t tine, this vos a very
1 iaser groups of semples for
biological analyais - in the case of several of

L

que
Dresancedy vould have aken- tens of nan-yesrs. On the busia of sariier

* Eavironnental Archacology Unit, University of York, York YOI SO, U.K.
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experience it was clear that even a limited programee of work on a
selection of (ponsibly) represencarive samples would have invoived sany
years of vor}

— A saatier-scale study of 'veprosentative’
haco

types, and there are still a fov gaps’

may be extended to urge
even more Tatensive saapling, £o cover the
o w) widest possible range of feature types and
dates, and to avoid the fr ustation of

discorering_ that contgnts crucial to archacological iaterpret
aples on site is difficat and often
blutlon 1a to collect extensively, (rom

Teisure

repent at

Attempta at.

‘pilot samples’

the late 19708 the
voluse of entomological work
required of che EAU had grovn
to a point where it was
easential to find mome oethod
of reducing the number
Tnsect aanple:

ple, after rejection of any which vere
Sviounly usoless: - for exomple those WhLCh the records sugscated vere
tioated"and

ncerpretation, if ppacently sufCicient in
nunber (a rare event); or (b) more 1 kg subsanples would be processed,
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unel enough tnaccts were recorded for interpretation co be thought
possible according to che criteria adopied at the i () o
muple aight be andoned a

I small an
Sssentlage for useful work:

This oach was
helpéul in the case of modest
sroupe of samples (30-100),

¥
Concentration of insects. (An advantage vas chat several replicates
fron a sample gave information about varlation within contexts; at that
time, intra-context variation was eserging as a serious consideration in
urban archaeological work.)

Th
eventually fornalised, with

®
prediction of che' onount of sanple required say be quite vrong; chia
complicated by the effect of calculating miniaun nusber of u.nmam,
(D), for dounling saaple size mey only m. inally increase NNL.
Drobien s yer to ‘v averconts bue 3 by Sas been the.saaplé stse
Lypically found adequate for detailed sudy- One possibic solotion o
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e problem of sample heterogeneity s to mix the material in the ba
.n risk of danngs to fossi1s. Tntormation avout variation vill cbviusly

ost, but as it cannot be collected within the time constraints of
o e fectas “chia e haedly s comsioaration.

Crisis at Coppersate: 'rest samples’

The ‘piloc’ systen functioned well for somple growps of wodest size
(or for saall groups froa larger ones, e.. Mall et l. 1960 and Kenvard
et al. forthcoming) and in an enviconeent where cost-effectiveness was

Tonult xas a0t unantistactory (indeed, demoralising)s it was clear that
too fox samples could be exaained for relinble archueological
Sonclusienn 52 bo draun scconilag to o celtaria, am that 5o Lo
analysls shove sample assenplage lovel couid have any aeaning. Drostic
e ore cleatly mocematy,

The sotution adopted grex out of the ‘pilor’ systee. In order to
exanine a3 oany samples 4o possible to allow rapid assessaent, a aipler
3nd suiter sevhod was naoded. {1 had long been realised that during the
seriau of reatnents Involved tn full paratcin Flotation (Senvard ot al.
1980) moat. insect bly

(typleally) theee 'floats’
are used (Table 9)

the early stages the only use to which the resultant flot was
put was a rapid glance Lo provide o basis for an assessment of the
gonerad aature of tho assnbiage ond further action required: The test
survey of a group of samples (for exa £ o structure) would
e o ouod by & anatl munbes of dechiled analyaca, porkagh Tosn shan
one in ten, The result of the 'test' sxamination was included {n archive
reports as a series of subjective notes.

This system was very rapid and, in teras of its initial aies,

in turn aliowed for better-informed choice of thove sanples sont Likely
© give crucial archacological inforaation. Samples which would have
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One practical probles which mey be encowntersd in o confined

recording, and subsampling up to 100 samples per week can
surprisiagly thoray. These problens can be edequately overcose by
Aeticulous planning and 3 systenatic appron

doption of this systen did lead to the suggestion that the
les'. This i

specific archacological contexts, and not a theoretical exercise which
would have been staciocically elegant but practi

addition, under the provious systen, so fow sasples vould have
examined ‘that the 'sample of samples’ would have been quite inadequate
and inevitably biased in other. ways:

The next step: semi-guantitative 'scan' recording

test syston 41d adequately hat 1c wns designed to do, and

revolutionised wor)

y' (more than 10). At [ bt
Uhforantion wa vaod o provide s more Feliable basis for o subjective
approximate interpratation of the remains.

initial method was

individuals (MNI) can be



deternined. This is generally done until three individuals (ND) have
been counted for any species, whereafter the estinate of 'several' or
"oany' can be made subjectively. The precise methodology varies between
tean members, but not S0 as to bias results. Any specikens which appear
to be of special interest are laid oa damp filter paper, or even aounted
on card slides in the usual aanner either for more precise
1dencification or to serve as vouchers. Doubtless with experience it
will be found that very feu

the lovel of identification considered appropriate for this scanning
process.

Semi-quantitative (‘scan’, Table 9) recording takes considerably
Longer than the rough scamning initially conceived for test samples. It

manner. The species 11sts are entered to computer storage in a highly
abbreviated form and decoded and re-forsatted for incorpo

database on the University of York DEC-systes 10 mainframe computer
using PASCAL programs written by Ak, Other progras allow output of main
statistics for each test sample.

Current devetopments and future prospects

The recording technique currently emploged scess quite satisfactory
and it would generally take very little more time to count all of the

processing, recording, and data entry
day, and this can doubtless be Luproved on with experience). However,
considerations of this kind only serve to emphasise the fact that
racovery using test methodology may be incomplete. I

Spent recording scan

times observed between
test subsamples and
subsequent fully pro-
ce: ones. It is

certainly appears to be
o little unpredictable.

Long experieace of
exanining paraffin flots
as shown that the
proportion of fossils




pE




recovered i the [irst paraffining varies, and occasional

Draportion ore. only racoveted In subseqvent Dorat i stopes. (se do.
Jec”fully understand this phananeaen, shoughche voluss of restine left
after initial sieving to 300 microns (Kenvard ot al. 1980) is certainly
one factor). overy i brocesaing can be made complete, or a
Toast consistent igh percentage (over 95%), the choice of
recording method can be deforred until after flotat raing could
() a rough seni-quantitative sc it at a

Tevel of identification, or (c) a detailed record, as complete

and requiring mounting of critical material and a much greater
expenditure of ti:

3t Tocorers andscan recording can be ande consonably conplece
and aceurate,

scheme. It {s practicable to
study large sanple groups fully, and small ones hardly cause a ripple in
the systes. [n future, scans could be carried out as digging proceeded,
With processing supervised by a site-based environmental techaician, the
Zesuits being of value 1o detaraisiag the prioritise for fufther
excavation and sampli

Currently, the tean's tioughts are focussed on ways of

ues. There are three aspects: (a)

of sample before subsampling; (b) draining out

and (c) mixing paraffin more

. e next priority

1 to wxplore yays of asking recovery complate ithout. spending oo much
tlae on i A earattining sachine Tooke somd o popecs oo con ve. o
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Surface pollen studies of Calluna vulgaris (L.) Hull
and their relevance to the interpretation

of bog and moorland pollen diagrans

A. T. Evans and P. D. Noore *

Introduction

Lien diagrans derived (ron raised bog peats, Slanket pescs and

Fringia Avmm
THagerap

cccrsiomtly recnrded in surtace sompl
her plancs,

(unpublished  data) !

contribution of wind pollinatio rategy
Luna, bat the generally low pollen produnvlly 51 the plant (about

Z,000 tatrads por anther, coapared with 30,000 in the ancsophilous Rusex

acetos ing to Erataan 196) suigests that encomophily (s che
Rereat i of pellen crenntor

An sncreasing tacerest in che origin of blanket nires and soorlands

and the details of vegetation developacst and short-tern land use
hanges on such sites has stisulated an avarencss of our or rore
formation concerning the representation of na pollen under
different heather canoptes. Surface pollen studies on heathland and
orland sites (such e of ‘Tinsley and Saith 1974) have
concentrated upon tree pollen rather than that of the dvarf shrubs and
have notprovided sufficient information about Calluna density or cover

r erpretation of variations una pollen

to perait
proportions.  This study ains to provide such Information by

Androw Evans and Peter Moore, Department of Plant Sciencs
College London, 68 Half Moon Lans, London SE24 9JF, U.K.

King's




e

ientigating Callums pollen disperaal at a0 appropriately sall scate,
I is designcd o provide the ty caation for Calluna that
stutios of “intersen (1970) and Braiitos (1351) have deRTeve] for. mamy
tree specis

90) % tota
pollen

‘*_..— s . B cover

© 2 0 W s 6 % G 90 im0

Relationships between Calluna pollen in o surface sample (%
ToEis poien and rhe peccontane corte mt Botlens mithan 1o camitn:

Nethods

sampling was carried out at a site near Shirlav Pike in

and
0.5 Riuseh:” 360 a transect Eas estapTIaNed dova o
s selected to cover patches of Callunn and g

bryophytes and Ticter vere collected at 2w
intervals. A circle, 1 a in radius, was ceasured around each sample
point and percentags Cover eotinaces vere made subjectively of the major




s

The choico of a I radius circle sas deternined by che Lisitations
o percontage cover estiom A circle with a diaseter of greater
Than's  presents coniderable ﬂtfficulr.tz: when trying to deteraine the
o of huar shrah and herbacen

Samples were returned to the laboratory in polythene bags and were
acetolysed and mounted in glycerol fally. At least 400 pollen grains
yore” coutad i each semple, inclufing ot lesst 100 Ericales " tetrads.

Tai
EHerentinion beruncs Callun ond fapetees tecrade:

Pollen values are axpressed on 8 percentags total pollen busis. In
fact, Calluna and Granineae were the major of the pollen

rain, with the scvoreal polien oraing o Cairiy constant. backstound,
never exceeding 10% o

% total
pollen

o Hegwer
R

Fig. 75. Relationships between Enpetrua pollen and the percentage cover
of Enpetrun in the vegetation.

Resules
Fig. shova the relationship betueen Collunn polen (1 total
pollens’ and. the surfoce cover of Callata wisnis 1 7attus:
Teirassion Tine has been compoted Tor The dota (uith acknoviedenents. to
yoear b
uhere & = 30.2 and b = 0.48.

ariety of curvilinear regressions provided only marginal

provenent goodness of £l sencral, i models are
preferced for this type of study (see Prentice 1982), ariety
of approaches en tried. 1 (1 4 the
subject of estimating plant abundances fron poll tr
work, ublishe rial on the subject, 1s concerned
vith trees and vith much larger areal saaples (0 =30 o ratiue). Ve
belleve that a smaller sample size is appropriate for dwarf shrubs,

ple
Though the genaral principten relating potien percentopes bo. abumdance
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values stll apply.

The high value for the constant a (the intercept of the line
the ) axia} 13 a conpequtnce of the goneral abundance of Calluna in the
area.  Bushes vore invariably present vithin o fev semple
Si%e even shen no Callung vas Cound tn the 1 s radius circotar pior.

Results for Lapsteum shov no clear relationohiy (Pig.  78). bt the
goneral vl o polten deposition 1s Lower than that na at
cuuivalent canopy cover. nene. potion uas related o5 pomerat

5 T ineer fashion (Fige 390, oot she siope-af o
i the overal pollen output are lower than in the case of Calluon
13.2 and b = 0.2

601 % toral
polien
50
w B

0 % ko 0 6 o 8 s 1o

T, 79. Relationship betueen Gramnese pollen and che percentage cover
of conbined Grastnene species in the surface vegetation

Discussion

The. relative reprosentation of the thise polien types consldered
here is sowevhat surprising. Callina vulgaris ia considercd to

gonoraly insect-pollirated but with o (3EITiLy for vind. potlinetion

vailably as s beckup (Froctor und Yeo 1973), " yet it local polle

representation in surface sawples exceeds that of the gr:
totally vind dapentent.  Empetzun Lo also reckoned to be vind-pollinated
sirg 199) o it

4 apparently unrelated to local Eapetrus canopy.

vidence presenied could be taken o indicate  higher  degree
of colbance on vind potiimmtion'sy Calluna than might be expected, vhich




1

coud e aue to the tendency descrited by Hagerup (195) for Callona
gollination to become increasiagly dopendent on vind in locations “viere
st voctors are 5 aron possinle that sreving pressoren

uced Clovering on the part of the. resseer whioh vonid
TaLate the proportion of Calluna 5o the pollen asseslage.

The good relationship between Calluna pollen proportions and canopy

cover, however, should encourage palscoscologists working on  peat
profiies in vii Luna growth 1s local in nature, fo interpret more
closely the changing proportions of Calluna vith depth. It should be
possible ort-torn changes in pacchy Calluna grovch
longer tern o eneral trends in Calluna = sbun

then
becomcs necessary To Interpret such trends In terms of hydrological o
Tand-use changes.
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