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PREFACE

“scales are found frequently fn waterlogged deposits and
Ldencitication may Interpretation of plant

eablages. identifytng
froa waterlogged

ical and Quatecnary deposits. It may also help fn dentifying

Host Beitish b shrubs are (ncluded, together

siotic taxa which atght accur in Interglacial deponics or be

late Flandrian archaeological sites. It fs lntended as

firet step o che tdencirication of wuds and thought of
as a definitive versior the useful of the

Butde, and particularly of the heys will ve veloomed

INTRODUCTION

majority of publications on buds (e.g. Foster 1928a; 1928b)
deal with bud-scal v and sorphogenests, but five few detatied
descriptlons of Bor

fal.” There are good dravings snd
Gescriptions of catkine and cackincbracts o EaLin (13753

Dickaon (1970, 203:4) pives

 Beneral reviex of
1*Quaternary depostt

acales and catkin-bfacts froa’na
Mave dealt with buds an 1e material fron particeiar - fuaternary
vites (e.g. lommar 1935 Rabien 1353); the caxs which they secopnises

Yok hlore Tomltzson,  Eavicomental Archacology Gait, Unfuscatey o
Sork, estingtons vk, vorSoor
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are noted fn the text. Attwater (1972) describes, snd gives a key to
Selected species, using fossil and modern reference material: her thesis
is awailable of cicrofiche.  Of the velve bude she studied fron’ the

once hse fills of the Wilsford shatt “Wiltahice, “only  thres were
Tenieae (eoo s and one

Methods and materals

‘ods used in the preparation of modern and fossil saterlal for
this guide follow Toniinson (1984). Jetfrey’s solution was used for
cleating specinens and lactic acid for clearing and mounting. Peraanent
slide wounte were laier made uith “Mumount” becaute  sent-peraanenc
aouats {n lactte scld,  with 8 natl varnish ses Dot survive vell.
Reference material wat taken from at o aatvidunns of each taron
Ciren-Siirerent Tocations ohere possiblers Fossi] specinens. sere studted
from a range of different sites, but this vas liaited to what could be
obtained’ n the cive suailavie! Siides sud herbarivm caterial are beld
st the vicomental Archusolory Unic, “Universicy of York, and sre
atiabe for conmmitation there

Bud recopnition

At first sight buds aay casily be overlocked during sorcing,
cspectaly 16 one is looking prisarily Tor secds ond {ruics. quercus
uds, as snal. 9 G
diastecion reveals e

ike an empty sac that may erroncously be included with
dentiried"seeds tnd Froics,

2
1
H
£

Hodern and fossil buds

8, vide range of spectes in incladed 1n this gulde aichough 1t to
pechaps " tkel hen

Sentie. Te 1o moc atveys

haracters will be b

on nodern material have bees

although these may speciaens.

Mhere fossils have been cranined, infaraation on the best key characters
piven.

atrs and piands (veichoses) are often lost or become Iavisitle 1o
foastl the
tormer.
cells o

i coomted Ln the bud should be regarded a5 4" eiaimims



Crystals
ryscals, absene or obucure in moder bud-scrles, sy sortines be

b n fossile. This presumably depends on conditions of burial and

Dresareation and pertaps. the ape-of che o ox scste. when maried.

Celle and cell valls

shape and appearance of cells and cell walls are useful
charactariotioe in soms casess ASscales B1th abions to Iong.and Barrov
arscter can be used in the

be possible to recognise small fragments af scales fros their cell
characteristics alone,

Trichoes

Teatures brosdly known as crichones are divided here fato tvo

in
Calied s Eiimerice, vich ‘o often-diFsarene. from. soreounttog sptoreat

Stomata

In some spacies stonata occur on at least the outer bud-scales and
are & good key character. in others stomata only occur very

occastonally, are difficuls co e o w11 pecraps 3o verloohed,
capectally in fossil materta

Catkio-bracts and catkin bud-acalcs
Bescripions of the catkin-bracts are fncluded uithin the budcsca
dencripiiont o, 'iF more “decall Te'riqifred. on o sepatate’ poge: Fes i
Catking, I such spec Java bracta or bracteoles, uhich on
Surity of the fruts ora cone

Catktn bud- s semratty atasiar o che leat buicscalos sad
Cherefore ace nox dencrived o but differences are




Actangeneat of each desertpeion
Bach descelption 1s divided fnto Five sections as follows:

A wioLE 30D

Description of modern buds, vsing hand lens, in the field,
tnetading: P *

Size and size variation, nean length and width n me, colour, shape,
hairiness, arraogenent on stes and other distinguishing features

B TYPE AND ARRANGEVENT OF SCALES

Arrangement of scales within the bud and inforastion on the number
and type of scales visible under the dissecting aicroscope, ncluding:

Type, arrangement, number of scales (including fnner scales or
stipules), variation of scales vithin bud, scale shape

© INDIVIDUAL SCALES

etails of cells and other features on individual scales as scen

under the transalssion microscope, including:

Cells and cell walls, ceystals, hairs, prickles, glands, stomsta, veins
and any other features
CATKIN-BRACTS

These are descrived where appropeiate

D FOSSIL PRESERVATION

Fotes on the Iikelihood of prasecvation tn waterlopsod deposics,
hich may depend on sof tness and size of the bu

References to records from archacological and Quaternary depostts

E FOSSIL KEY CHARACTERS
List of the main characteristic features and fncluding:
Possible confusion vith other specie:

eobleas of lost features in archacolopieal eatertol
Vartations between buds (terninal/lateral/flover)




Taza not included in the gutde

Soan pecles bave naked buds and ochers have bod-scates so fragile
nitkely to preserve. These taxs are oot faciuded in the
Gascriprions. Uibornun loatana, Cormus sasguinea and Frangols alnes bave
naked bud: agia sTngs’ the a
Rairs. Lonicers periclimenta has green bud scales which ate vers
snilicly o preserve:
Betula pendula/b. pubesce: Teey dark in colour The_catkimbracts.
e Eire sE oL To TTStinguien thie specien. Juntperas contunte;
sbich also has naked buds &s tncluded (n the desciiptions pecanse the
stipules are very like but

buds of duact shrubs, such as the Ericales, have not be
Inciuded. Tre youns, snopensd Coltuns Zalsarts clovers, the sepals of
orn a confcal structure, are readily preserved and easily
recogntsed: The tdencitication can be Contiracs by iasecting oor the
guchers, which ace relatively lons, narcos snd poinced, with
backuard projacting spinose lobe

Descriptions and {llustrations

Each written description is acconpanied by a set of fllustrations,
unseh tncludes dravings of the cells, hales, glands ané coystals, che
whole ud-scale spectrum, uhichever 1s thought necessary
touta’ Cienc Ficatton:

raphe, widaly of fossid buicscales, are alve included. They
Sarp soken ueing « V114 WS miccophocograpty aten somted o

ot the drauings were sads uring 3
rauing Cube attechuent vo either microscope:

dern reference slides were used for the majority of the draings,
i

bud) have also been recorded. Nomenclature follows Tutin et al. (1964~
)



TLLUSTRATED GLOSSARY

Agures 7-16 are provided to {1lustrate teras frequently used in
the descriptions.

Marginal haics 115 Adaxtal
. swesta
@ .
sase with glonds
wans Mm 0 OODODD
Figure 7. a) anatomy of a bud-scale; b) sketch shovlng location of

ataxtal and adaxial surfaces; c) bud-scale spectrun

8 a
@ g @ (o> ©

§ @ @g,@

@

Figure 8. Bud thage: 8) ovold; B) conteal, shorc-polnted; <) Long:
pointed; d) adpressed, flattencd. Scale typ d leaves; 1)
Feduced leat bases; £) sclpules.
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2) decussate; b) distichous; <)

Figure 9. Scale arrangement fn bud:
30 polnted tip; )

spiral. Scale shape: d) rounded; ) long and carrow
Arregular; h) Rosaceae cype.

YVRURY
G () W

Tigure 10, Vedn pactorna: 0 finger-iike chickeninges ) eanchin up
fron singl ©) branching up to single t1p; d) leaf-Like; e one
main ein with or without parallel subsidtaries; £) parallel,
oainly unbranched; g) many velns auch branched fros a mult




Plgure 11, Coll shape and cell vall types: ) rounded to sngular, thin-

ualled; b nedtu ehick-
Called; B eeectameiae, ousle thick-vaisds (e wiong o Tong and
narrou, thick and picced valls.

® )

Pipure 12, tatrs and prickles: ) aple-cetled haies; ) sulticeliviae
hatcs; ) palred hatrs; 4) peltate halr; €) prickles.
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Figure 13, Crystal
x square crysta

ous of angular crystals; b) scatcered angular
i o) star-shaped, d) scleretds.

= B E
D W =

© @

Pgure Ui clant-saper ) mlctcallelar, tele-ithe; ) round-besde
Tub-shaped, three-calied or multicellutars d) atar-libes o

©
...nm.nm.r, large and conspicuous on margin of scal
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Acer campestre L. FIELD mazLE
WHOLE BUD Figs. 1516

510 x 3-5 =

Red-brown with grey pebescence; hatey

avutd shae, cacher Loosely ebricaced

Buds opy

B TYPE AND ARRANGEMENT OF SCALES

Scales are reduced leaves

Arcangement decussate

Namber of scales 6

Increasiogly bairy and becosing lacger, longer, an trimec within bed

Seate smarai trsmmular, with + Sinplepeinicd tip, ot olth seversl

Shall protrusions (see below)

© INDIVIDUAL ScALES
Irremular and variable cell shape: rounded to angular

Cell walls medium

Ahantal suciaces tip and margins hatry; batre single-colled

Glands wulticeliular, L hined itk rounced ‘hesd, on marpin and Loth
Veias dotning ot cip or parallel, noc esetly visibie

Grystals scattered, angular, wey'nat alusye be visible

Apex_of scale o nal} pratruslons (sieilar to the
Beinces tips of Rosaceses bot vicn more thun ehrce.points)

D, TOSSIL PESERUATION

Likely to pres

Tncoryiactal peats all (1980)

Glands unlikely to preserve

Crystal cells may bocone visible in some scales
€ scales not very hairy

E FOSSIL KEY CHARACTERS

Totnted tip with several protrusions and triangular shape of scale,
Hairiness (Elcatrices nay oclur where haifs have Fallen)

N
© @
Gy
Toopa
Flgre postte and above)

. aspestre: (a) bud-scale s
R S

45 mereiont

(b outer and. taner scal.
(see also Fig, 16),




56

Acer preudoplatanys L. SYCAMORE
A MHOLE BUD (not 1llustrated)

812 x 8 o3, terainal larger than laterals

Green with brownish to reddish margios to scales
pe: ovoid, acute

Hatry near tip

Buds opposite

ARRANGEMRNT OF SCALES

cger and chinner than outer
single-potnted tip

© INDIVIDUAL SCALES

Cells fatrly rounded to subrectangula gular
Densely hairy at tip of scales and along margin, outer sca
hait covering all over tmner surface

Nulticellular, relatively large, club-shaped glands at base of fnner
surface of outer

Ceystals angular, scattered

Cell valls mediun thick, some pirced

Parallel vetns Jointag at tip, unbranched

s have dense

D FOSSIL PRESERVATION

Might preserve but green and rather soft
B FOSSIL KEY CHARACTERS

Glands unltkely to preserve

7280
Boss
RS

v
e

220,

i
o0
e

¥
v
i

5
NG
X
o
SRR

Figure 16. Acer campestre: (a) fossatl bud-scale, fdentified by shape and
Arfangement of the tip; () call patiern showing thickening.



Bippocascanum L. HORSE CuESTRUT

A wioLe sup Fig. 17
25 15 e, terminal buds excra large (eax 32 )

fark brown; shiny, ceddish, visci

Shape: ovol.

Clabrous

Buis apposite

B TYPE AND ARRANGEMENT OF S
Scales are reduced leaf bases

Arrangenent decussate

Approx 12-14 scales

SERIES econe " TeaF Like within bud, transitional to leaves

€ INDIVIDUAL SCALES

Cells rather rounded, fairly thick-salled or double thick

Hairs along edge of seale single-celled

Multicellular rounded glands densely cover adaxial surface wich a few
on sbaxial

Vetns have stmple arrangement, parallel, joiniog at tip

D FOSSIL PRESERVATION

Large size and sticky surface might help preservation

£ FOSSIL KX ClARACTERS

Large size, glands on the Lun

Ghands aay” st Tost Tuoving acher sbecure clcatrices

Figure 17: Aesculus hippocastanus: (a) oucer scale; (5) tmner scale.



Figure 18.
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ALDER

Figs. 18, 50(below) and 51(a)

dous or viscld - uaxy bloom
hort etal or peiicel 3 mm long adpressed to stes and

e o long-pataced
Spical arrangenent on
Oltermont seate Targe and hidiag the taner ones

3T i s or Scaiks

are. sral
oo seipules, the outersost foraing the hd-scaies
he outer scale being largest and aleost hidins

Scale shape: rounded tip, long and marcow; not much variation within bud

€ INDIVIDUAL SCALES
Abextal cells subrectangular, moderately thick-valled, adaxial cells not
gular

inly dround the margln (ay may be broken, vich  squared-ot

Glands Troquent on scextel and haxiat  roctscss, evaly dtacributed ovee
£ sulticellular snd peltate

it ccasionaily on outer scaies
CATKIN-BRACTS.
fach nale flover s & long central stalk, fron uhich groups of Flowers
(dichasta) spring off at tntervals. A single dichasium has 3 stalk, one
Lorse bract and four smeller beactsole:

Fesale catiins have a sinilar arrangement of bract and bracteoles. The
brace becoes thickumed to protect the (ruits ot mitveity,md Tus 3
Chacacteriseic protruston on the fop. Femle catkine preserie il and
Ve the cone sues are easily recopmises

D FOSSIL PRESERVATION

Interglacial: Hall (1980), Jessen et al, (1959); Flandrian: Hesmer
(1935); Ueban archacologieal: Hall (York) ~

B FOSSIL KEY CHARACTERS

The glands, the arrangemeat of veins and the overall shape and cell
shape are chasacteriscic

he Like ceystal clusters after fossilization
Creseatie ot ande)

Figure 19, (opposite): Alnus glutinesa: (1) Sud-scale shouing vein
nt, marginal hairs and glands (dark b]

(c) glands, left f
srrangeaenc of scales; (e)
and side (1) female con

ale catiln-bract and four bracteoles, top
sl fragaent.
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Betuls pendula Roth. and B. pubescens Eheh. BIkcH
4 s 2 Figs. 19, 48(a) and 50(above)
5%

Hette

mu.., or flecked uith green, Bpendula not viscid, B. pubescens
usually viscld

Conteat, shore-poinced o ovotd, someunat sipressed
Bpendula glabrous, B. pubescens hairy
Acrangement on stew alternate

B TIPE D AKNIGENENT OF ScALES

ot are fately Tong; outer

ke
ger' than outer with sore stoasta and more bars and
slands on the abaxial surface

.
EorfPURRE A e wien catrty entek, preced vais and vecontng
slnuous tovards the margin
Copmialy o, lcaxuua

Hates 1 nd the margin and some on sbaxial and adaxtal
surtaces, singl

Hled
Glanan doice arge, multicellular, round shape (peltate), adaxtal and
basal or

Stomata few, tovards edges of outs les (surrounded by a ring

anall substifary cells - ot aluays ensily visible), showing clearly oo

a pale patch in fossils

Vetns many, branching once or twice from base, parallel, close together
CATKIN-BRACTS

Description of catkin-bracts on followtng page

o FOSSIL MUSHRIATION

Intersiaciats Rebiea um), HSLL (1980); Flandria
Ueban archacological

Hesaer (1935);

£ Toss. ey cumoreas

Natry sargin, stos ards edge of scal

Glands at th buse anlikely o be visible as they cend to Lose cheir
hape; stomata do not occur on faner scales

Tnifxaly o be able to diacingutah the tuo epecies, as 1t vould enly be

on hatrioe nana has essencially sinilar buds to these two

spectes, buc they inuce an very dark in colowr.

Figure 19. (opposite): Betula pendula: (a) ale spectruz; (b)
fotsi bud-scate. frogmenct (0 Cal pottorns ahasial sosores (85 soter

and faner scales, showing location of stomata, glands and marginal
hatrs.
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Betula spo. CATKIN pRaCTS Figs. 20 and 48(e)

FENALE CATKINS

Fenale catkins have one beact and two bracteoles (floral scales) which
bacone thickened and enlarged to fora a characteristic three-lobed

cts
nsun;\-nh-a as they bave intersedfate
ors (Goduln 1975, 255

MALE CATKINS

Yale catkins have many dichasta set along the faailiar ‘lasbs tafl’

onebract and two bracteoles. These bracts are more or anded i
thape ith & poinced tip. Ceile are siatlar to chose of the bud-scales.
Stomata occur ratn. Bracteoles

Erraoiar shape and anchios velnss Dot the brack mas mo teihs Visibler
FOSSTL PRESERVATION AND KEY CHARACTERS
The overall shupes of the various scales ace charsctertacte, as are che

features uwhich are generally sintlat to those -scales.
ks are fecoroed trom many snkerslacial and. Flandrisn

Figure 20,



Buxus sespervirens L. Box
A wioLe B0 Fig. 21
13 % 3 m
ovotd
Pale orange e

nsely put

Bud wbonlly hidden by lesves

3 SOULE THES D arASGEENT

Nusber of scales 2 or
Scale shape triangular, with poinced tip

© INDIVIDUAL scaLes
Cells oblong rectangular, Lrcegular shape, fairly chick-ualled

Hatry tip irs on abaxtal and adaxial surfaces, sostly on the
one tentral fairly broed veh

D FOSSIL PRESERVATION
Very small and soft and therefore unltkely to preserve except perhaps
with tegs

EFOSSIL KEY CHARACTERS

Ha1re on centeel vein, sversll shape and small size are charactertatic

e catkinbracts at
ackin-bracts

ny b)

BRI e Dateest

pendula;
ity
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Carptous betulus L. soRNBEA
A WHOLE BUD Figs. 22, 48(b) and 49(avove)
510 % 3 um

Ciliate, pubescent at i
Shore- fo loug-polnted,  sharp-pointed,  adpressed (o iy, oblong

Siatlar shape to Fagos lxlvulu but more pubescent

Arrangeaent on stea alters

B TYPE AND ARRANGEMENT OF SCALES
Scales are stipules

Acrangenent doubly dfstichous to spiral fnside
1220 scales

Scale shape: pofnted tip

€ INDLVIDUAL SCALES
Cells moscly rectanpular to polygonal, arranged fn faiely rogular rove
sha

n Vithin the scale (1rcr belos the epiderats);
. Quercus)

"~ margin and base of all scales and surface

o7 broad (alacst ke the fiager-iike velne
Foputun:sepey Joining tocs’a sotid ham o pacess i (hickened celle.
FEENTY SCEul Yery obcasionally, tovards che base’of marain

-BRACTS
See descetption on folloving page

o FOSSIL PSERUATION

Insergltctel: Tablen (1952), BulL (1980); Flandrians Resmar (1935)
hickbned cells nke presetiation §

¥ CHARACTERS
Main features: veln arrangemeot, hairs and multicellular hatr-like
de, siouous coll shapes st asrgtn
be confused uith Quercus at aicroscopic level, es i e
elleare visibie "ot note ditferent cell shape; casy to
he pecinsas fn m. hand um. Fagus
o be

Figue 22, (oppostte): Carpinus betulus: (x) budsscale shouing broad
) haie-like and club-ahuped plasda; (o) cells fron abaxial

enciol poce of scale; (e cellh Fron contre af sboxial suriace

1 s houts shape; (&

faseid scater shoning sinuens valls amd location of cracals, visible a

Tover foca! ) to ¢ glands and hatrs have not

survived o cin has been erodeds Cryscals ot shovn.
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Carpinus betulus L. CATKIN-BRACTS AND FRUIT-BRACTS Fig. 23
HALE CATKIN-BRACTS

Basically rounded chape with a_sharp-polnted, daciened iy Sinple-
elled hairs around the sarsln and aulticellulir glands. Vens branching
Fron's multi-beee Cells sinuovs o Jigeay shareds  especially touards
Che. margin. Kather chin and unlikely to preserves paie except for th
dip.

FRULT BRACTS

Fach dichasius on the female catkins consists of a long, slender,
pointed bract and six tiny bracteoles enclosing tuo floers. As the
Frult develops the bract disappears, but the bracteoles enlarge
enormously and fuse, to fora a papery, pale sreen wing composed of three

Hgure 23, Carplas betslus: () catkinbract shoviag dackened U1y and
the vetn arrangenent (b) Trul © mature.




nes sativa LI SuEET CHESTWUT

rod Fig. 2
o
%ed brown to  yetlowish green

Rteraate or spra
Oy tuo outer seales visible

B TYPE AND ARRANGEMENT OF SCALES

First tuo scales are each two fused stipules, the rest are unfused
tipules

Diatichous arrangenent

Total nuaber of scales 810

© INDIVIDUAL SCALES
Cella rectangulat, polygonal shape, Chick-valled on sbaxial sur

Vo Cryetals os such bue conspleveus oclerelds of vatiovs shapes occur
Meneatn spidorais)

Hairs single-celled, long, occasionally paired; abaxial surface:
scatcered, more tovards the base; adaxial: frequent

Glands multicellular, hair-like, mainly adaxial and frequent at the base
with the hairs (nay be soaewhat club-shaped)

Vetns parallel, unbranched

D FOSSTL PRESERVATION
May possibly preserve
£ vossiL. xeY cuAwcreRs
The sclerelds are characteristic

Glants and hatrs mighe not preserve, velns vill become favistble

w a0 0000000

71V o

Figure 24, ¢

tanes sact.
patred hatrs; (@) sclereids.

(2) bud-scale spectrum; (b) glands; ()



(e) whole scale showing vein patte



BazeL
A uHOLE BUD Fig. 25
xise
.o gresnish to browadsh
Seoomn cm.z. e
ovold,

B TYPE AND ARRANGENENT OF SCALES
Stipules
Arcangement. discichous to apiral instde

Seale"shapes rounded, not uch vartation wichin bud

C INDLVIDUAL SCALES

Cells irregular, rounded to angular, thick-valled

tairs single-ceiled, along che aargin and on sbextal surface fremuent,
W at base

Clands molticellular, club-shaped, along margtn and at base of sdaxial

aurface and dotted elseuhere

Vetns much branched from aultibase

CATRIN-BRACTS
See descrptions on the following page

b FossIL pResaRAT
Ny’ e too seft co preserue well sxcape fn very good conditions
Urban archacolopicots Rall Clork)

& TossIn. xer ouwmAGrexs
Glands an fs, vela arcungesent and tovnded shape are a1l
Characteristie te

Aate Te"superticially statlar buc glonds are different

Figure 25 (contioued).



Corylus

ellana L. CATKIN-BRACTS. Fig. 2
MALE CATRIN-SRACTS

Bach catkin consista of s serles of bracts exch with tvo wmall

teTuIE T Tiatinguton feon Salts catiin-eaces:

FENALE CATKINS

ale cackine are nclosed in the bud-acalen,  which are sinilar to
The Leat paies 28 therators not described ely. The bracts
and hnc(eolu are unl. o he preserved or recognives on their o
i Cichin tre’bed wncil e Tet ipenes two small
SractesTes"thon duvelop to fora the large leaty stroetor

= the cupules
hich enclose the ripe fruit.
@ v"
©
®) —
Inm

cuckia-bractet (s) mele catkdu-bract nd
e the aale d bracteoles;
(5 fasi attin and one caciin sud-scale o and 5 froa R
Ceatg, 1948-73)-




craaepus 1. HARTHORN
mpiTiife G lasvigats (Potrec) OC. and C. monogyms Jaca.
& wioLE 5UD g 27

Yery small, ainute
Keadish bedun or greentsh at

Shape: ‘oveta of shore-atated vo contc
Spiral

B TYPE AND ARRANGEMENT OF SCALES
Scales are stipules

Scale shape is rovaded with an irregular three-pointed tip

© INDLVIDUAL SCALES
Cells rounded, irregular, with medius thick walls
A few scattered angular crystals may be visible
Stngle-celled hairs around the margin few, more towards the tip; hairs
rather

Glands are Rosaceae-type, multicellular, marginal: conspicuous in C.
Laevt with rounded ends; only on the Laner scales and then not
aTvays present in C. mono

Velns parallel, uibranched, not aluays visible fn the outer scale
thrce avin central veins, the laterals teraissting in e flands fn &
Lnevigats

D FOSSTL PRESERVATION
Seall size, but ight preserve

0SSIL KEY CHARACTERS
Matn features are the marginal hatrs and the Rosaceous-type glands

B0, 8

@ —

ban

Figure 27, Cratacgus spp., bud-scale spectra: (a) C. monogyas; (b) C.
Laev;




”

Euonymus europaess L. seuowe.
A wHoLE 50D Fig. 28
26% 3 m
Green, Couched wich red at

i, fousangled, sdpessed, tip potated
B spponice
B TYPE AND ARRANGEMENT OF SCALES
Scales are stipules
Decussate arrangement
b scales
Very vartable shapes of scales within bud
Scale shape: Long-potated tip, irregular
€ INDIVIDUAL SCALES
Hounded to irregular shaped cells
Halls faicly hick and pleced

atrs seca, buc the slands are sulticellvlar and hatc-like; chey

occur around Che marging of inner scales, and only at of outer
scales

A few stonata on adaxial surface of lmner scales onl;
Velns branchings Leaf-like, one central veln with branching
substdlaries foraing a characteriatic arrangencat

Thickened t1p of scale has long-pointed sh

D FOSSIL PRESERVATION
Highe preserve under favourable conditions

EFOSSIL KEY CHARACTERS
Yein arcasguaent, eale siupe, nd chlchuned t ure charsotertacte
HIghe confuse with Rosaceae © of the multtcellular sarginal
glands on the Laner scales

bud

cale spectrua,

Figure 28, Euonyaus europaeu:

- (oprontte): Famus syluatica: (s) bud-scale spectrum; (5)
o e O el BT TS0t Crveiats sad long mbcrow




n

Fagus sylvatica L. BszcH
A wnoLe sup Fig. 29
10-20 x 46 mn

Red-broun

Long and narrow (fusifors or spindle-shaped)
Glossy

Alternate arrangeacnt on stea

3 TIPS WD ARRANGENENT O ScHLES

Seales Vith pointed tips: irregular-shaped outer scales; laner scales

s and nareos

6, Jmorviouy, sours

Cerl shay nd narrow, fatrly frregular and not always very clear;
Very ehitk walls

Goystals tn rove on both aucfaces (cf. Quercus)

Hairs alos ‘and tip, aulttcelluar, hatr-like

Glands'stoms macgin molticeliutar, hate-iike
Veins staple, parallel, unbranched, about 12 per scale

ucrs

T
Basieally the bud-scales, bt rathe thin and less Mikuly to
Preserve, Targer thom . b up to 23 3n long x 7 ma uide

D FOSSIL PRESERVATION
Hlandrian: Wesmer (1933)
Likely to preserve vel

L KEY CHARACTERS
Tong. Ehickoualied cells and rovs of ceystals characteristic
¢ ¥ith Quercus becuuse of
gement and overall scale
(s1ao, veina run ost of the =27 up tht 5
Glands and hatrs may not

eea 0 oﬂa@@(}@@@ 608

Figure 29, )



T © e

Figure 30, (above and opposite): Fraxinus excelsior: (a) tuis showing
T buds; () bud-scale

lands Just vl i ()
1lular hatrs; () male inflorescence bracts; (g) gland from

multice
Inflorescence bract.



3

asi

Fig. 30
Terninal bud nedivs, 6 x 6 ma, lateral buds small, 2 x 2 cm

Seoty black, velvety

Sauat conie, angled; laterais adpressed co sien

Bods oppesie, eraiml buds in whor

Leat- and £1.

e sotiars ot Floser-buds larger

3 TUPR AN ARRAMGENENT OF SCALES
icales are reduced leaf bases (beconing leaf-like within bud)

Orposite, decussate arrangement

Feu scales visible, the larger terainal bud showing four scales the

Lacerai enen tuo or

Scales of the larger, terainal bud have a distince keel

Scale. shaper rounded to Lrrepuissi some scales have o polnted i1y

© INDIVIDUAL SCALES
Cells subrectangular, irregular, obscured by hatrs and glands
xo: ' denwe Tayer”of multicellular hairs (14 cells por bate) forntog
mplete covering on adaxial surfac
Guands multicellolar, “Hlover-likes ‘Sensely coveriog abaxtal surface
1

Veina parallel, not easily visible, from multibase, occasionally
beanched

nmoRzscaNce wAcTs
The o of the inflorescence e che same as the leat buc-
scale: very unlikely to preserve being very thin,

bt they | ...u. erer e honds . mutticeitular atrs o e

D TOSSIL PRESERVATION
Kol mot: Tondinaon end Fnuard (o pees)
preserved under favourable conditlons

EFOSSIL KEY CHARACTERS

Glands and multicellular hairs characteristics hatrs may preserve in
Clumps

@ Figure 30 (conttnued).  (8)



7%

Hippophle rhasnoides L. SEA BUCKTHORN
4 norg s Fg 3

36 x 3
Ratty brown shd shinivg, siloery or coppery
Obovold, lobed or depressed at apex (heart shaped)
Spiral arrangeacnt of bods on scem

B TIPE AND ARRANGENENT OF SCALES
Scales are stlpules

Arcangenent1s opposite, decussate

putg

Scale shape: more or less rounded

C INDIVIDUAL ScALES

Ge1d shape waily rectangular bue rvepular

Ced) walls media

Soth sbaxiss and sinsial susiaces covered utth stellate, peltace hatre
Glands multicellalar, peltate, aleo oo

Vetns branched, in Tive arraspentat

D FOSSIL PRESERVATION

y preserve on their own: leaf hairs of Hippophs, with a siailar
fotn, have been found n fnterslacial deposits and are 11lvstrated by
Godwin (1975, plate xxvi)

EFOSSIL KEY CHARACTERS
The peltate hairs are vnusual, especially as they cover almost the

encire surface, chough chey eighc nok aluaye recain theie hape Clands
Very iniikely fo be visi

Hgure 31. dlppoghls sh (a) 1ndividual scale showing veln
[0}

paccer:




Llex aquifoltus L. oLy

A wHoue s Fige 32
Hinote, 2-3 % 1-2
Ovaid shape ith pointed tip
Green
Buds oppostee o uhorles
B TYFE AND ARRANGENENT OF SCALES
Reduced teaves
iral arcangemeat
BSER oV HETE show on the outstde, enclostog several more
Scales have leaf-ltke shape with polnted tips

¢ Domvioua, sl
Cel.

£

thick valls, relstively emsil, shape obscored by the
:u(l:ulu Seciations
Ha ho m “ith bases, foratog dense covering on sbaxial surface

irs: fatrly
Occasional stona
main central vetn vith side branches - leaf-like

D FOSSIL PRESERVATION
Very ymail green buds vichout chickenlng und ather soft, very wlikely
to proserud on cheir own, except in umsual clrcumstonces

e found to date, but ote that xm Teat epidernis fragments preserve
Guite vell and are’easy to Ldent

¢ ross g
The shape of the scales and leaf-ltke s the preseace of
Tromata and cuticular striations, are characiorionic fesiures

P

W

Figure 32, llex aquifoliun: fadividval scale shovtog leat-1ike shape nd
veln-pat
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Juglans regta L. LT
A WHOLE BUD e 3

Terminal: 5-6 x 4-5 ne; flover bud: 4-5 x
e iiebvoun, the bermtonl ant sowetinct seeyion and tosentose
Bud dark almost black, purplish

Bud_shape: counded and blunt; catkin bud more poiated
Acrangenent on sten spiral

B TIPE AND ARRANGEMENT OF

pe: roundad with a blunt tip and thickened rib; catkin bud-
“eates are snolier and sharsly pointed
€ INDIVIDUAL ScaLEs
Cells rectangolar, cell walls mediua thick

dense, some jolatng at
Jonger hairs single
Glanaa ot 1vo sypest peltace iz lane “round vesde) and ciub-shaped
Stomata occur hut not very easy to

CATKIN-BRACTS.

tiale cackine have maerous flovers sround o central stalk. Bach flover

pas'a bract and cio smail bracteotes. The bracts are thick in the midile
< prescrved. They are of similar shape o the bud-scales ond

ety iy

Each feaale catkin consists of one to four flowers, shaped ltke small
Flasks, They are not haiey. Fach flask 1s composed of two fused bracts

b Fossi. msERATION
4 be preserved in sultable depostts

5 rossi

e omuAcrexs

Hats nd the overall shupe of the bud are characteristic
quly Ulailar to Feaxines which 1n the only species wi1ch which 1t 18
Likely to be contuse

3

Figore 32, Juglans segta; (8) bud-scale spectrui; (b hatr
catiin; e




Juntperus comsunts L. oN1ZER
A wHoLE up Fig. 3

Buds are naked h a1l Cupressaceae)
The scales are true leaves, but reduced in size
Buds are sharp-potnted

B TYPE AXD ARRANGEMENT OF SCALES
Leat scales are in uhorls of three
6-12 scales per b

Scale’shape Lo sharp-pointed

© INDIVIDUAL SCALES
Sal1e rectingular to alcly long and narrow (snderlying celle show vore
clearly and ed)

et aTe are mediun ot chick st che margin

Vetns: one central thickish vein

Stomata on abaxtal surface, fairly frequent, aligned {n same direction
along the scale

D FOSSIL PRESERVATION
Rablen (1953)

snall (the leaves are siailar to the scales but larger)

£ FOSSIL KEY GHARACTERS
The rather distinctive shape and cell shape and the presence of stomata
are characteristic

|
[\ \(\

& -
- <>

Figure 34, Juniperus conmunis: (a) bud-scale spectrum; (b) {ndividual
scale showing location of sroaata.
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Laurus sobilts L. SWEET 3AY, BAY LAUREL

4 oss o Fig. 35
35 x

Shining, deep ced

Short-potated, narrow ovold-cor

Prohanty Sriea1 serasgencnt of uds on stem

B TYPE AND ARRANGEMENT OF SCALES

+ but metnly on abaxtal

ety fow stonata cattered tovards the tip
Ueing have & Teal-1ike arrangenen

D FOSSTL PRESERVATION
Might praserve as they are shiny and tanatn-rich

FOSSIL KEY CHARACTERS
Hatn features are the Leat-1ike veins und che small nuaber of scales;
might be dLffLcult to distingutsh fros other

Figure 35. Laur il1s: (a) bud-scale spectrua; (b) individual scale
Chcing shae g Seln prrcera.




Ligustrun valgare L. comon eR1vET
4 oL s Fig. 36

14
Crsenish with brown cips to scales
Stightly ciliat

7o 1 Short-pointed

sesaomuaNT of sciiss

anee seaies Sectming Leat-1ike
cales

Scale shaper inoer scalen are

potated, irregulan

ore or less rounded, outer scales more

© INDIVIDUAL SCALES
Cella: subrectangular, Lrreguls

Afex tngle-celied and Sulticellutar-branching hatrs preseat around
the aa

Glands mullicel,\\llary club-shaped, around margin and on adaxial surface
Vetns leat

Stomata few, on nner scales towards tip of abaxial surface

Cutfcular steiations on hairs and surface of fner scales

D FOSSIL PRESERVATION
Very small size and greenness suggests presecvation or recovery unlikely
8 Joss. Kot cuacTeRs
Ma are the antler-type branching and the club-shaped
landa, buk meithor of thoss are Sikely co be preverved vasily. Suail
Sire it curieular strlations are also characteriocic

boge@())
g AY

® - ©
Figure 36 Liguscrun vulgare: (a) bud-scale spectrua; (b) hates; ()
slands.
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Malus sylvestris MIll. and Y. domestica Sorkh. CRAB & CULTIVATED APPLE
sylvestris Y. domestica

A ukoLE sUD Fig 7
45 x 4-5 ma
Dark pucple to red by

0voLd, broad and depressed, hemispherical or conical and somewhat
trlangular or flaccensd in seccion

talus iveatcls vapayluestris fabrous o sparsely hatry
M. sylvestris ssp. mitis hai
NiTgenent on stes spira

B TYPE AND ARRANGEMENT OF SCALES
Scales are stipu

Arrangenent distichous, doubly diatichous to spiral

612

Scale shape: rounded, Lrregular ot sometimes three-pointed Rosacese type
cip

© INDIVIDUAL SCALES
Cells subrectangular to rounded, varlable, with medius or double thick

Helpe: uich o clesrly visible xiog of thickemed celle st thetx
X . hairy on abaxtal and adaxfal sucfaces,
cupatiaTTy ST The base and Lip Chmaer seales nore haiey ther soter

latelees vecur on outer scales
98 Nairs at margin, base and tip, o Just on tip of

Tes
three, jolning at tip, or three to four, parallel-sided
Ciands: Rovaceoe type, eceasionally st tipe

D FOSSIL PRESERVATION
Likely to be d1fficult to dentify

B fosst. ke ouwactzes
Main features are hatrs with thickened cells at

Variable characters Like the veints three-pointed tip and Rosacene Eype
plands are not rellable h

ylvestris: bud-scale spectrum.



Myeiea gale L. 506 wiRTLE
A oLz B Fig. 38
25 % 173 am

Rounded ovold, blunt shape
Reddtsh brown, vary, scales brown with pele whicish margins
Spiral arangeaent on sces

3 TIE A0 ARANGENGHT OF SChLES
Scales are reduced leaf bases
Arcangement in decussace

Nuaber of scale

Seale shapes potnted i

© INDIVIDUAL SCALES
Cells subrectangular, irregular, with double thick valls fn places,
beconiag sinuous at the sargins

tatre oxound the margin, single-celled, fev, aatnly oo the
10, watndy e che bese of 1he  orfoce. foundohended o
Clubanaped (0B, the catin-bracts and leaves have large proinent
peltace yellow glands, but these have n on the leaf buds)
Vetns beanching fron s molti-pases usally thrce

CATKIN-BRACTS
Sinilar to bud-scales in having branching veins, hairs along the margin,
and subreccangula to 1TTeRuler shaped cells with fairly Ehick wal
but also have proatnent molticellular, peltate glands

FOSSTL. PRESERVATION

Could well preserve (leaves and steas and fruits froa excavations in
Ley tnd toris leaves ndencified by presance of glands)

all size; they could easily be overlooked

JOSSIL. KaY cuamorses
Sadll ize, marginal hatrs, veln paceers, ave key characters, but 0
really ood distinsuishing features

©

Tigure 3. tyedca gala: () gland; (5) bud-scale spectrum; (<) catkin-
bracts; (d) pelcace gland from catl
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Hoscese Gl sylrestels, vith moies on gbles Larix dectdus and
Plcea abs

Pinus sylvestris L. scors P
A WHOLE UD Figs. 39 and 40(c)

6712 x -6 ne
Oblong-ovold, long-pointed, cylindrical

Reddtah brows co pale chestit brovn

Resinous, uhitish resin

Upper scales free at the ips (cf. other species of Pinus, here tips
are reflexed)

Buds agarepsted in threes of fours benesth the terinal bod

5 TYPE AND AKRANGEMENT OF SCALES
Scales are stipules

Outer scales are fairly small, beconing larger within the
Toner scales are longer and thirner and more parallel-sided chan outer
ALl scales are narrou, pointed, and with a ‘fringed’

C INDIVIDUAL SCALES

Cells long and thin with very thick, pitted walls with narrow lunen

aire mot present except al the margin of the scale uhere the cells
he fnner scales these

are very long and fora a fri

D FOSSIL PRESERVATION
Flandrtan: Hesmer (1935)

B FOSSIL KEY CHARACTERS
Cell shape, scale shape and fringed or jagged margin, cell wall
Ehickness and piteing are all characteristic (note also the resin
canals, whicl

The Criage sxauad the aargls eaeily becones aroded ut woually it 1s
setn Frayed edge’ formed by these cell:

Frabably not 4istingutehable. Teon ather Timss spp-

® @

Figure 39 (conttnved).



;A@@

Tigure 40. (sbove and opposite): Pinscase budcscale spdctrar (a) sbley
(b) Picea ables; () Plnus sylvestris; (@) Larix dectd
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Abies alba Wil STLvER FIR
Fig. 40a)

Differs fron Pi

Lovs
sinous, smaller than
it hi ana sentunat fringes

ctangular, irregular towards margin, not so long

and narrou as Plous or Blcea
Cell ualls fairly thick and pitted

MLl

Lartx decidu LARCH
Fig. 40(d)

Ditfars fron Flous s follou

Bude small, “Eubercla-like’s ovold, a ring of suny scales ssound the but

Outer scaies are more ciliate and mesbranous, trisnpelar-ovate

Lrregular shape

Taner scales ate broader, more rounded und delicate: chey fall ae

evelopmsnt continues, uhLle che auier dcsles gerstat

The scalen are very shall and scarious (Ehim and very unlikely to

be preserved on their ouni Whole buds BLsht be recosaisable by their

size and shaps

Cells are slightly shorter and broader than the other Pinacese

Plcea ables (L) Karst. seavce
Fig. 40(b)

Ditrers from i

Buds dark brown, ovold, conical, approx. 5 ms.

Scale shape rounded to triangular, with weskly counded margins, the size

yocying wichin che bud, beconing Tonger and chimnet inside’the vod
"Plnus (o Abfes)

Tnterglacial record: Rablen (195:

Figure 40 (conttnued). @



a0us hybrida Broc. e
A wHoLE BUD Fig. 41
610 x 4 um medtua

brown.

Conteal shape, slightly curved at tip, large protruding base

TYPE AND ARRANGEMENT OF SCALES

Scates are stipulcs

one SapTie Seale (of tun fused stipales) alnost enclosing o second
cale; Lnner scales beconing lncreasingly delicat

e ore o “Tesa aisted, stciate, with more or less seicky

pubescency

Eeale hape trtangular with potnted tip

© INDIVIDUAL SCALES

Densely hatry on adaxial surface, the hairs being very charscteristic:
suiticeriuiaz, osteslate (ualle chickened and bolgiag ot che eni, Like
ong-bone), long 404 sonectac bra

o o et stokeds ebub-shapeds tovards ctp of sbaxisl

Velns many and parallel, glving the lapression of being closely-packed
few stouata on the abixial sucface

D FOSSIL PRESERVATION
The outermost scale aight be preserved

E FOSSIL KEY GHARAC
d and

TeRs
Shape of bud and hairs are characteristi
iy the bases of The glunds are casily sistble.

A

B m——=

Figure 41. Platanus hybeida: (2) tndividusl scale flattened ovt, in tvo
Sragnents; (o) multicellular hatr (note the thick wall




POPULUS (Figs. 42-k and 52(sbove)

Populus spp. have essentially very sinilar bud-scales (snd the catkin-

Brocce dlffer fo characters that may oot be preserved in fossils).

Material identified to the ganu been reported from various sites:
o1 (i Griberceim, 1958 nestevats  Hal (rorky

Populus alba L. WNITE POPLAR

A WHOLE BUD
Size medtua

White-cottony, orange-brown, not viscid

Shape ovold to long ovoid-acute not adpre:

FeneiTlote scales caveted 1n losee cottony whice tomentun
Avcangenent on stea 15 spiral

3 i s of scias

S inare roundod

© INDLVIDUAL SCALES
Colls irregular subrectangular shape, thick-walled over the finger-like

Ceystals rectangular, scattered fn the finger-like veins
fadcs single-celled) very dense on outer surface, s fav at the base of
the fnner surfac

Velna bave fingor-like thickentngs arlsing fron the base

D FOSSIL PRESERVATION
Probably will not be preserved easily; scales smaller and less tough
than other speces

FOSSTL KEY CHARACTERS
Finger-like velns are a feature of the gem
Fadare very Sintler fo Piremia boe sot wiectd

Hgure 42, Fopulus spp. cathinbracts:
©) B atgra



90

Populus canescens (Ait.) Se. GREY PoRLAR
otz s Fig. 430

Shany areen to red broun, with lighter tip
Thinly tomentose or beconing glabrous, not viscid
Sharp-pointed or ovold and short pointed, rather adpressed
Spiral arrangenent on ste:

B TYPE AND ARRANGEMENT OF SCALES
Scales are stipules

Arrangenent is spiral

About 6-10 scales.

Scale shape: rounded, usually Jagged and irregular, though may have
potnted tip

€ INDIVIDUAL SCALES
Cells subrectangular to {rregulor and sosetiues sinuous

Mediun thick walls but thick over veins and somewhat pitted

airs siogle-celled, long, moscly adaxial and tovards bise snd in
‘Surrous’ between the ve!

Vatng roads finger-1ike, running whole length of scale

. a2
Lacintate shape sich anceslace divisions, not reaching balf- vy ia s
Long hairs around the

Fother Lasger than.the other tvo Populus sp. catkla-beacts described

D FOSSIL PRESERVATION
Could be preserved

EFOSSIL KEY CHARACTERS
Finger eins,

1o other ayp. of senas
. but less hatry and bud shape

Very stailar t
more sharp-potnted

: individoal scal

Figure 4. (above and oppostt o
outer and fnner

«
showtng finger-1tke thickenings:

) roputus c
(b) Popuive nigra:



E

Populus nigra L. BLACK PorLAR
wHOLE BUD Fig. 430)
10-15 x 3-6 i variable

Reddtsivbrown to pate bros
0vota, to-long potated; Cerninal bud narcouly ovold conte and lateral bods

eed
spirat exransenent; on stew

Flover buts

e less adpressed, large glossy, bright preen

TYPE AND ARRANGEMENT OF SCALES
Scales are stipules

Arrangenent 1s spiral

5712 scales fn bud

Scales more or less rounded, trregular; may have pointed tip
Scales broad, short-polated and leathery

© INDIVIDUAL SCALES

cerl rounded to subrectangular, irregular

No hatrs se

Scattered sngular crystals aay oc

Veins with ‘finger-iike’ thickenings (buc thess not clearly vistble),
3. clove together, running £ron top & fused

inca ane thick wide band in centre (cf. Faputus alsra sup. ltall

(Note the catkin buds do not have thesé thickenings, but are otherwise
statlar)

CATKIN-BRACTS F1g. 42(0)
Lacinfate shape, but no hatrs,

A few stonata, vetns parallel

Gelie oblong, celd valls fairly thick and pitced

Bracts darkened towards tip, size variabl

0 JoSSTL PRISERVATION
ould be prese:

TossIL taY cuAracrezs

Fioger-1ike vetns, her spp. of Poy

Lack of hairs «.uumm. 15 {rom other specian, but chis character

may not apply to fo: ertal where hatrs can be 1

loce vactations becueen Cerainal and laceral and Cackin buds
stze, shape and presence of thickenings

attterence

i -.*.l!‘h

é'-\r‘('” ] 1}

Figure 43 (conttnued). ®
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Populus tremuls L. aseex
A wioLE BUD Fig. 6
7-10 x 2 ma; catiia buds 10-12 ma loag, proainent

Latered buds dong-oveld, scute o mesrly acuninate, herdly adpressed.
Cips often tncurved

Teratnal bud ovold, conte, Large

clabrous and viscid, sonehat lhace

Glistentng, Light bro

Spirally arranged

B TR A0 ARSANGENENT OF Sz

-y
About four outer scales and up to about 10 nner stipules

Scale shape rounded with a pointed tip, becoming longer and thimmer
within bud

© INDIVIDUAL SCALES

Cells subrectangular to rounded, walls mediva thick to very thick

espectally over the vetns

Ceystals sometimes visible in the veln fingers

Hairs single-celled, at the base and & few nwnd the margin

vetos 12 to 13, wiih tingec-like thickens ntog froa base to tip
cale

CATKIN-BRACTS Fig. 42(a)
Bracts variable in slze; deeply lacinlate, che divisions reaching sore
f-uay dowm, but variable in niaber

&
Very Lons haies il around che

Cerls oblong, moderately thick-valled
Whole bract rather d

o Fossm FussBATION
Barily presarvad, probably becter Chan the other Topslus apecies
xnurn.cxn: Kabien (1953); Coxon et al. 7. cf. tre

R

ndrian: Hesmer (1933); CATKIN-SRACTST

£ FOSSIL KEY CHARACTERS
Orexsil bud shape and prassace of chickeniags under velns sre
chacactertatie fea be d1fficult to distinguish froa other

spectes

Fiaure 44 (oppostie): Topulus trasulai (s) individual scale shoutng
“Eingers’s (5) cell pattern, aboxial bud-seale 3 @) fosstl
celT patkarn, (ote very characteriscic chickeatng of cell juatnad; (e)
Fonstl acale.
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Prunus domestica L. WILD AND CULTIVATED PLUM

A wioLe s Fig 45
Buds small 2-3 x -3 ma, flover buds are larger
g shape conicat, ahori-potated

Bark grey co bro

Cilia

Shirel arrangencat. on sten

B TYPE AND ARRANGEMENT OF SCALES

uaded, taner scales larger and with

Characteriacic tntee-potnted iy

¢ mowvinuw

Cells rounded to subrectangular, variable

Mediun thick valls

Halrs few: aromd morgin, at cip, and on abaxial surface

Hatrs are stugle-celled

Glands multicellular, finger-like; flower bud-scales: occur around

vicscalin; oniy occasionslly at cip and on {mner scsles
in flover bud-sc g at tip: on leat bud-scale

Father Faint with only one cenctel vein clently visibie (nore vistbie on
5)

faner scales!

FOSSIL PRESERVATION

Could well be preserved, but not easy to tdencify

B FOSSIL KEY CHARACTERS
Features characteristic of Rosaceae such as the three-pointed tip and
Bulticellular glands occur, but tot on all scales

here are differences between the Prunus sp

dlstinetive enou
sEics subspecies would mot be distinguishable fn
Lai

but these may not be

£

fea: bud-scale spectrun.

Figure 45. Prunus dom
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Prunus spinosa L. BLACKTHORN
A wHoLE sUD Fig 46
15x 153 mw

Pole or dark brown to red
Subglobular, ovold, obova

Nearly lablovs o haty, | Flover buds less natry, less distinct in shepe
and smaller than leaf

St aresugenent on seen

3 IIPE A0 AGAGENENT OF ScazS

Scates are. stipy

Arangement spival or sigrepated loto groups of three

About 10 scales

Outer scales very

Sixle shape very treegolar or single-ponted tip

© INDIVIDUAL scaLes

ells subrectangular, irregul.

Gall valls not very distinets sometines pitced, asdtun chick

e scound marpin aud clp or cip only, or 5o heir

Stomata sonetines occur towards t

Glands sround the marain, Rosacess type, not always present

rossn. prassauATIOn
11

b
Probab. o be recogatsed

E L KEY CHARACTERS
Saai aive, haiee, glands and stossta are characteristic

Figure 46. Prunve spinosa: bud

ale specteve.
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Byrus comsunts L. EaR
A wHoLE BUD Fig. 47
510 % 5

Glistening dack brown to yellowish-brown
Conteal or short-potated
Glabrous or slghtly pubescent, cilfate

5 TV AD ARUAGENENT OF ScALES

Seale shape rounded, with a potnted tip
€ INDIVIDUAL SCALES
iregular, fairly snall cells
thin
Crystals scattered, squarish, mostly in central vein area, fairly
quent
Hales on adaxial surface and around mas
Veing theeer Soining ot the Cip, Toraing o triangle of darker cells
D FOSSIL PRESERVATION
HIGNE be preserved, but d1€ficole to identify
£ oSSt KoY ot
overall s

ot
che only an.umm characters
Easy to contu other Rosaceae

and the presence of lots of crystals are

toner Outer

Flgure 47. Pyrus conmunts

outer and Laner scales.




JUURSRE

5

Figure 53. (above and oppasite): Quercus:
(b) part of scale showing crystals,
shown); (¢) cell pattern, showing fows of crysi
shouing arrangesent of cells (crystals not
spectrua.
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uercus 1. ox
Comprising . robur L. and Q. petraea (attuschka) Liebl.

A WHOLE BUD Pign. 320 12 53
2-5 x 2-3 nm. (: petracs buds may be slightly larger - up t
Tavny brown
Stout, blunt and ovold, slightly s-angled
steniag and glabrovs
Cilfote otates (@ pateaen sighely austen
Bods alrersate and Clustered at ip of snoot

B TYPE AND ARRANGEMENT OF SCALES

Fumerous .cuu Taore than 20 pes
Scales u 3 rounded o triangular, vish rounded or poined tip
Scales Tncresstngly lons end thin fovards cont

€ INDIVIDUAL SCALES
y have more rounded shape

™
Crystals square, in loog rove
gle-celled, at margins and on some surfaces: Q. robu:
nc o taaer siales thin outers Q. pecrass: scetes
. petraca 0 Q. Fobur
cJ-nd. Lui o, thres- bt scatiersd over both surfaces ta
e y arowd ‘u‘inl o ot tip of & zob
cept on tane: FRITIET, wnbranched and

boch

Shore, an many a5 16

b FOSSIL PRESERVATIO
ctal: Rabien (1953), Hall

and Keaward (ta prep).
¢ Mitchell (1951).
s 1adividual scales and whole bud

3 b easy to
recogatse.

FOSSIL KEY CHARACTERS

The'rous of square crystals are che most characeris
they are noc aluays vieible); sleo the shape and accan

May be confused with Carpin:
Hates senerslly fall SFFs crvstals less frequent oo foner scales

- © {
Flgure 53 (conttnued).

ature (though
at of the cells
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Rhamnus catharticus L. BUCKTHORY

A wHOLE

Fairly small, 1-4 x 2-3 =a
i brom to Viackion

Fig. 56

ot

Smooth, Slighely o

Sace s opposiies sdpressed

B TYPE AND ARRANGEMENT OF SCALES

Scales are stipules

Arrangenent prinarily opposite but beconiag splral wichin bud

45 patrs of scales showlng, total about 8-10

Scale shape blunt or slightly pointed

Slighely keeled

© INDIVIDUAL SCALES
Geld shape polygonal, subrectangolar co ablong, n rous
Fairly thick-

1y

short, unbranched, parallel, not
visible on outer scales

D FOSSIL PRESERVATION
May possibly be preserved, although rather small
£ FOSSIL KEY CHARACTERS

Characteristic features are marginal hairs and cell shape and
arrangesent

Could be confused with Corylus, although Rhamnus has no glands

@ O

0 -

Mg s hesnus cacharcions: () bod-soale spectrun; () ddtvidunt
A ety The b SR weins and marpinad

Flgare 55. (opposite): Rhododendron ponticum: (s) marginal gland;
cale spectrun (Tar right 1s an Inner scale from the densely
Haey flower-budd; (0) bract froa beneath the bk
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Shodogendron ponticus L. ‘swoDoDENDRON
A v Fig. 55
20-25 x

Greenish, seicky, wax
Bud Shape: ‘ovold with potaced tip

ARRANGEMENT OF SCALES
Scales are reduced leaves

Seate whepe: variable, but shasp-potnted €5

€ INDIVIDUAL SCALES
Cells trregular on abaxial surface, Jig-saw pattern on sdaxtal
Cell valls mediua-thick

y on abaxtal surface and tip of outer scal

; taner s

Hairs variable in length, sone hatrs at base very long and patr
SEively derser aulticellutar, lub-shopeds on sboniad sveface

main, relatively broad, central veln wich thinner laterals

Deaschlng towerds t1p

Stomata: a few on abaxtal surface

Cutiewiar striations quite pronovaced on abaxtal surface

D FOSSIL PRESERVATION
Could well be preserved, as waxy and lar
Interglactal: Jessen et al. mse) rneardnd “probadle bracts below the
buda’ which look very

E FOSSIL KEY CHARACTERS
Shape, Lucge sixe, glande around the sargin (could confuse vieh Roses
type glands), halrs and veln arrangement are characteristic

201 Fatters walikely to be visibie

Figure 55
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Etbes L
(acerial exantned: R rubrus L. (& sylvestee (Lan.) Mere. & Kocw> and
Rentgrua L)

A wioLE BUD Fig. 56
6,22 mn aopron

Shorcly stalked

Creenion'of pate bro

Bod teales Loouly Tobricated in B. nigrus but closely tabricated fn Ko

sylve:
B Snape ovotd

Arcangeacat on stea spiral

2, T o smioruaet or scuss
Scales are sti

Shiraly Seremsed:

Scale shapes rounded, irregular in K. nigrus; polated tip in R

nigrua)
R nigrun has large round yellow peltate glands on outer surface in
Turrows and towards base, occastonally on fnner surface (not present in
&

elled relatively
argin
ranched tovards

nigrue bas o fov stngle-
1 surface and more o

. of jotatng at tip

R nige (& sylvestr
Renigrus has a few stomata on both surfsces (R
et

aylvestre has so

o PRESERVATION
WL possibly e pressrved

FOSSIL KEY CHARACTERS

Iitn picced valls are che matn Canture

The crystal Lvestre and the large glands in

cm.mmm (aca e 3reods swrvived boiling fn
* be praservad 12 foseils)

fiamm e st

solution,

®

I

Figure 56. Rib (&) bud-scate spectrun; (5) tndividusl scale;
(&5 ands, “SHouhTioa op and- aide
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Rosa L.
(material examined: K. acvensts Muds.

4 s Fig. 57
173 i vartable

Greenteh o teddis:

Long-potnted or fat ovold, variable, blunt

Glabrous.

Arrangenent on stes spiral

PE AND ARRANGEMENT OF SCALES
les

rounded but with three-polnted tip (Rosaceae

vartable, some staous
alle
of inner scales (Rosaceae type), and som

unbranched except towards the tip; central

Cryatals ‘ocrosionsily pretent, vencatn the epiderats, angular and
scattere

D FOSSIL PRESERVATION
Rather suall and soft, unlikely to be preserved

E FOSSIL KEY CHLARACTER:
Lack of hatee one of the astn characters distingutahing Rosa from other
Rosaceae

The thres

Potnted tip may not show very clearly 1f at all

Figure 57. bud-scale spectrum (vote macginal glands).
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Robus L.
(materfal examtned: & fruticosus agg. and R caestvs L)

BRANBLE

A wHOLE 50D

36 % & as, buc vartable

Greenish of reddish

Shape: Long-polnted, with loosly imbricated hairy scales
Bud srrangencat spiral

Fig. 58

B TYPE AND ARRANGEMENT OF SCALES

Scales are stipules

Aerangenent is spiral

6-12 scales

Scale shape: more or less rounded with typlcal Rosaceae three-polnted
tip

€ INDIVIDUAL SCALES

Halcs (1f present) dense on abaxtal surface and scattered on adaxial,
sone extra long hairs at the tip and margin

Veln arcangement varlable; three nain veins soaetimes branching tovards
t1p or uabranched, lolning at tip

D FOSSIL PRESERVATION

Rather unlikely to be prescrved except perhaps attached to stea:

E FOSSIL KEY CHARACTERS

Waln characters are the hairs, vein arrangement and the three-pointed

tp.
DLEfLcult to distinguish from other Rosaceae

Figare 6. Rubus: bud-scale spectru
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salix L. wrLow
Tincludes all Bricish lovland spectes)
A WHOLE BUD Figs. 59-60
Vartable size depending on spectes (see below)
Pl broun redasah, yellovteh or geeenish

glabrous or ent, dependlng o the spec! tiae of yeay
Tounded co Flattened, ovot, comie. batated tip (veries scorstog to

Sneraly sreanged spirally on sten (except S purpurea which has sub-
opposite buds)

D ARSANGENENT OF ScaLss
Scales are sl

One seale per bd (formed fron tuo fused stipules)
Scale shape more or le:

© INDIVIDUAL SCALES
€eris"Ircegular, rounded to angular, walls fatrly thick

Some.hairs on ahaxial surface, or glabroos (depending on species)
No other features except velns on the fnner surface of the scales

CATRIN-BRACTS

See descetption on following page

D FOSSIL PRESERVATION

; lablen (1953); brban archasologteal: Wil (York;

¢ (ortheontng): see also Goduta 1975)

epens 1dentified from

ote sesoctated Vith oiher arts SolTy Dude are preseried freqmencly. in
all types of depost:

EFOSSIL KEY CHARACTERS
Stngle scale per bud and lack of other features

Velns unlikely to preserve, cell walls may appear thickened after
preservation of scale

Unitkely to diacinguleh the d1ffarent species in preserved matertal,
unless preserved with leaves

®

o

Figure 59,
aurface.

ix: () scale, flattened out; (b) cell pactern, abaxtal
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NOTES ON INDIVIDUAL SALIX SPEC!

Salix albs

5. caprea

S cineres

fragtite

5. pentandra
purpures

Bus

Buds very small 2 ma; pubescent; oblong with narrow
curved beak to ovold, potaced

Buds oval, subobtuse; glabrous o hairy

3-10 Long x 4-8 an uide, pubescent at first, soo
Piavrouss svaie v conic, Viuncly oveid, crisomoes
shape

Buds glabrous pubescent or tomentose; ovold
Becontng hatrless and viscid; long polaied, conle

to ovoid, closely adpressed to st 111
haped

Ovoid, conic; 5 mm; viscid, glabrous
Oblong, acute; glabrous, sometises pruinose

0void; soon glabrous; dorsally compressed
generally tapering to a rather slender apex

obcuse or subacute, 377 long x 23 wa wide;
Senaely Pubencont e freat, vecomeng siemon

Figure 60, Salix:
5 10

Tirawn fron sever:

[N 100y

() fosstl scale (note notched €lp - this fa probadly
() celt pattern and ate taerites o ot seals
focal plan
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SALLX CATKIN-BRACTS Fig. 61(amg)

Shape vartable (depending on spectes): mostly more or less rounded to
oblong

Glabrous, or hairy, often with long silky hairs; SS. 111s,
gentandra have fairly short hairs and sometises o glabrous
Iin, chioes, siseres Tepeas and visiasids sad purpures bave

CELTy tna Toase Leeesuiat pacterm coll valls fatrly thick
Gndikely "o ve abie o 4iotiogutsh ¢1FFerent specio on catkin-bracs
alone.

SALTX FRULT CAPSULES Fig. 610D

Vartable size, 5-8 m
Shave ovotd-conte, v.mm (dependiog on spectes)
Glabrous ot toment

Unitkely o be able o dlstingutsh different spectes

draun rrom fon
(©) $. fragil
(N

figors 1. salls, carkta-bracss (=
@
(Gra

entandra; (b)
- aurica; (6) 3. eln

pentandre; () 5 tetandea; (1) &
e

£ () 5. vistnalls;

Salix frufe capsules: (h) S.
Traglite/alba;
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Sambucus nigra L. FLoER

A wioLs sup
Buce apen and tereguiarly elongated, exposta the tips of the youns
green leaves

Long-potnted shape

Buds opposite

B, TUPE A0 ARRuGENENT 07 SoALES
About 10 pairs of olive-greenish or reddish or purple brown dry
nenhranous seates

Reduced leaf bases, In opposite pairs

© INDIVIDUAL SCALES
Rounded subrectangular or irregular cells; walls may appear double ehick
Long nulticellular hair-Like glands up to L am long with rounded
potnted head occur all over the surface

Broag-based (almost prickle-Like) hairs occur along the margln

Vetns parallel, unbeanched, joining at tip

D FOSSIL PRESERVATION
Rather unlikely to be preserved, except perhaps the tip (which iz
ehickened)
B ROSSIL KEY CHARACTERS

hatr-like lands and prickle-like hairs are characterfstic
Glands probably would not be readily preserved

I — @ ——t
E™ Tsom

Plgure 62. Sambucus nigra: (a) outer and tanec scales; (5) halr (note

corteutar seuThEoringys (S hate-ike gland.
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bus sucuparts 1. HOUNTAIN ASH, ROWAN
TR e () crance, wnITEBERY

Fige. 634

Iler
somewhat pubescent with loag dense adpressed grey,

or glabrous, viscld at apex, olive-greenish with
rountsh hase and Whicioh lp

Terninal buds ovold-conical, laterals smaller and flatter, sometimes
adpresse

S aria has somevhat keeled scales aaking the bud four-angled

ARRANGEMENT OF SCALES
arrangesent s spiral

a0re ot Luas comded, bacoming Longer and sarvover within
botnted t.

bud, with thee

¢ DonvIouAL soa
nded o subrectangulor and lccegular, fatrly thiciuatied
around margin, and at tip and base of outer

Inner scales densely ey

£ Base of haira have extra thick ualls and stand out clearly as

Cieateicen-Cunieh see chequant o moiar sortace ot sucer

have rubbed off

Large, finger-like, multicellular glands at the base of adaxial side, o

ne.cantral vein plus one oF tuo patrs of substdtaries, Jontog at tip
Vetns may branch towards the tip in 5.

D FOSSTL PSHRUATION
S arta, wnltkely co be eastly preserved s rather soft asd grese,
‘aTthough the outer scales are Somewhat ot

5. ‘sncuparia aight be praserved

B FOSSIL KEY CHARACTERS
The rov of glands, which vould enstly be preserved in uhole bude, by
might fall off tndividual haractors thioe-ponted
E1p and vein arrangenent aay aiso help

»
the ‘finger-Tike slands a¢ the

Figure 63. sorbus epp.: (a) tndlvidual scale shoving shape of tip and
(®) glan




hicken
bud-scale

o

arl.

Figure 64 Sor

showls
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Sorbus domestiea L. and SERVICE AND WILD SERVICE

(1) Crantz Fig 65
A wro

B ovoid mm.n with pointed tip, glossy, resinous

Bright g

5. a 2 hatry, S. torainalte nearly glabrous

B TYPE AND ARRANGEMENT OF SCALES

Sesles are siipules
bout -6 scales

Stales ara sreen with marro brosn aacgine

¢, o sozs
unded o subrectangular, irregul

5 adaxtal trregular

Row o Targe Tinger-1ike yissds ot bose of adoxtal surface (also fron
base to tip 1n 5.

Vetns parallel, jolning at tip, three or four from base, sometimes
branched

D FOSSIL PRESERVATION
Could well be preserved as restnous, but green

5, JossI e s

The glands, which may be a characteristic feature, can eastly be
Gisioned wnd re wnlikely o be prasetved uRlese the bt 1o 1ntect
Probably not possible to distinguish fros other Sorbus species

Ton

Figure 65, Sorbus torminalis: bud-scale spectrum (note fnner s

developed glands).
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Taxus baceat Yo
o o wo Fie 66
x 12 sa

Geecn to datk chestaut brova
ovotd

B TYPE AND ARRANGEMENT 0

Ouerlapping rounded seales which are reduced Leaves

Arrangeaent suboppos
Lent bus: 16°20 sealess flover buds 6-10 scates

Scale shape: rounded

© INDIVIDUAL SCALES

Cells oblong, vartable cell wall thickness

(unich are ¢ contferous
charactectutically bulging sibetatery cells ok sosken srd co11%) o0
1 surface of luer scales
Oaaeencest aein veiny sot slesye vistble
D FOSSIL PRESERVATION
ind s

N
Very s oft, unltkely to be preserved eastly
Interglacials Rabien

B rossIL e oumoters
Small, rounded shape wieh scart 1n, cell shape and
Teek ot Tt oe Shands are ‘promabty che anly sebistie chatacters

@ ®

Haure 66,
In cent

Tax (a) 1ndividual scale shoving thickened cells
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e
1 examined: T. cordats Mill., T. platyphyllos Scop. and . x
[irken)

A whOLE BUD Figs. 67-8

Dark reddish

3 T A AKnasGEIRT oF souas

stipules arranged in a spiral

e 2nd o 3rd scate m...,umy eactoses the
o

Scale’shape move o Less rounded

C INDIVIDUAL SCALES

Cells subrectangular to irregular

Moaxial cotls thick- led, srial chiz wetl

sear-iike, ansular e within the scales (may need to focus up and

dowm ¢

aire nlng,\! celled, around the margin or at tip o cone on outer

ore frequent on tmer scales (1. sordata e i)

Sone matre st cales are joined At the fase Lo twos or threes

T vulgacis has molticellular, hair-like glands ac ase el
erace only

Veins form characteristic rounded areole pattern (aay need o focus up

and down to see)

D FOSSIL PRESERVATION
Outer scales or whole buls 1ikely o be pres
Interglactal: Rablen (1953); Flandrian: He

rved
 (1939)

E FOSSTL KEY CIARACTERS
Ven arrangement and the star-like ceystals are characteristic

May be able to distinguish the Tilla spectes on the exteat of hatriness
1n vell-preserve

Tieure 6% Tilte © of scale showtng the areole pactern produced
The veinse (ELite atowings contimed overieat)
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Figure 68. Tilia: (a) tndtvidual scale of Tilta

1
pattern; (b) [ndividual scale of Tilla platyphy

ioea);

(c) gland; (4) bud-scals speccrum; (o)

cordata, shoy
11

uing vein

ing crystals

how
hatrs;

(©) cell



Ulex europaess L. ooRsE
A wHOLE BUD Flg. 69

Flover buds: 5 x 3.5 am; leaf buds minute
0id

ov
Green, and densely tatry
buds obscured by the mumerous and much-branched green thorns

B TYPE AND ARRANGEMENT OF SCALES
Scales are stipules

Arrangeaent £s opposite

2 or & scales,

Seale shape: potnted tip

¢ INoIvIDUAL
Cotl irrepator, shape chacured by hatrs

Densely hairy on both surfac

Outer scales have stomate o adaxial surface

Veins parailel, with one main central vein plus subsidiartes

D FOSSIL PRESERVATION
Very ualikely to be preserved unless seill attached to stem

E FOSSIL KEY CHARACTERS
Dense hatriness

Flgure 69, Viex suropunus: ndividual scole shouing baics and posttion
of the st




ULMUS (Figs. 43(below), SL(b), 70-2)




Ulaus glabra Huds.

A wHOLE BUD Fig
buds larger than U. procers

Obtuse, ovord

Dol réd-brown vith rusty-reddish hairs

Buds slternate
Flower buds are very fat and swollen, leaf buds more pointed

5

B TIPE AND ARRANGEMENT OF SCALES
Scales are stipules
Distichous arrangement
12 scales (Including 4 or 5 dnner stipules); these fnner stipules are
beighe ced and coneplcuous an che bud epens out
ounded but edge moce or less jagged

© INDIVIDUAL SCALES
Cells angular, irregular shape but becontag markedly stnuous tovards the
argin

11 valls sediua thick

Glands club-shaped, on both surfaces
Yetns short, paratiel, ubranched, visible enly o faner scales
Cuete rlations Visible

b rossIL PasaavATIOn
abten (1953); both the hairs and the prickles were

Tnterglacta

Otpes foaatd xecords Claentified only co Uiaue o Hanl
e )

(19805 Plandeton: i Roman: Wilson (1968)

B FOSSIL KeY oW
Hain features ace the sinous cell shapes touards the wargins and the

Topm

Pigure 71, Ulaus sppe: (a) bud-scale spectium; () cells at assgia
shoving elnious to Jig-saw pattern and asrginal hatre.




Ulaus procera Salish. ExcLISH ELY

A wioLE sup Fig. 700
2

B TYPS AND ARRANGEMENT OF SCALES
Seales are stipules
Arrangement. is' d1stichous or doubly distichous
About 8 outer scales and i-b lnner scales
Shape Lrregular, more or less tounded

© INDIVIDUAL ScALES
Cell shape frregular with sinuous to jigsaw shapes at mar
Crystals acartered, rectangulas, on abesial and adasial sorTaces
Halrs around the margin slender, elsewhere wide-based, scattered
Glands club-shaped, multicellular: on margin and scsttered on abaxial
and adaxtal surfaces
e wide-based prickles present on both
Vet paraliens sovetins s Hecle branched, on e scales only

D FOSSIL PRESERVATION
$2811 site; o0 oy be overloskad, but ket to be preserved
p. fossil records on

EFOSSIL KEY CHARACTERS
Crystals, sinuous cells at margins, hairs, prickles and glands are all
characteristics

May be difficult to distinguish from

glavra

Y-

Figure 72. Ulaus spp.: fossil scale and detatl showing cells, prickles
and ceysea
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Viburnus opulus L. copLoER RoSE
A uHoLE suD
68 x 274 m
Bud ahortly stalked, ovold to shorc-polnted and somewhat flattened near
the stea or bluntly four-angled
Sacoth, slightly viscid and shiny
Shiny Ted-brown or gresnishbrown

uds opposite

Fig. 73

B TYPE AND ARRANGEMENT OF SCALES
Scales are reduced leaves, fairly long and narrow with a pointed tip

(lmer_scales rounded
One o two opposite pales of scales (sach pair usually fused) uhich
conpletely smelope the
© INDIVIDUAL SCALES

1 shape vartes from rounded or angular to lrregular
Cell walls medtum-thick
Glands occur on fnner scales, multicellular, round-headed (peltate)
Veina are simply-branched, parallel belov, Joining at the tip in the

rlations on abaxial surface of scal

D FOSSIL PRESERVATION
Possibly preservable

IL KEY CHARACTERS

St number of Seates, 1ack of hatrs,
character:

e Viborns

and presence of glands are

lantana L. has naked buds)

) outer and fnner scales; (b) glands top

Figure 73. Viburnua opul

and side view; (&) coll pactern.



KEY FOR THE IDENTIFICATION OF COMMON TAXA

his ey bas been produced using haracters uhich are likely
st preserved in fossil material. It should be used in conjunction with
the descriptions and as an initial step fn the identificatfon process.
N geveloped using a computer-based key-producing progras
(eritteq by K. J. Pankhurst of the British Museus (Natural Wistory): ses
Pankhursc (1975, 1978)). An interactive, multi-access compoter key wa
also produce

ey
detalls of this are avsilsble from the present author.

List of taxa included fn the key

1oAceR 8. pvvs
20 navs 9. popuLs
3 BETLa 10, quercus
i, CareiNus 117 SLix
50 corv 12 TAS
6l FAGUS 13 1L
70 Fraxnus 147 voas
I CELL SKAPE: long and narrow or cblang 2
I CELL SUAPE: sinuous st margins s
1 GELL SHAPE: angular to rounded and irregular 7
2 CRYSTALS: absent; GLANDS: absent 3
2 CKISTALS: rows of squares; STOMATA: none “
3 WAIRS: absent; STONATA: present on inaer scales
SEALR SANv; founded, vith. scarlons marsin;
HUD: sanl] <5 3m; CELL WALLS: medim Co thick Tws
VALRS: around margin, single-celled; VEINS: aot
aibie (resin canals in cross section); STON
SHAPE: long and narcow; BUD: larg
- 10 s CELL WALLS: thick and pireed with
narton Tusen PINACEAS.
4D acge 510 a; VLS. parallel, unbranched, abost
12 bt stales. ramting foom’ esat AIRS snd CLARDR! o
Cew’around macgtn; WD SKAPE: long potnied FAGUS
4 medium 10 w8 to sl <5 a2 8O AP vosa
VEZNS: paradlel, wabeanched, only runatng Mif w QueRcys.
5 PRICKLES: present; WAIRS: ps GLANDS: present
ALSE Couards margin, sngolar shape s

5 PRICKLES: absent



of square or

trered

angulas
VEINS: many pzl'llle]. very broad and
consptouous, anbranched; NATRSE
SCALES: 12-30+ carpns.
© o presens cRSTLS: sboenc ox scatrered saglars
VEINS: parallel and matoly unbranched; SCALES 6-
GLANDS: basal, shovtag as dark patches, peltater
HATES: marginal BeTULA
7 PRICKLES: presenc; HAIRS: present; GLANDS: present;
CRYSTALS: angular, tovards margin s
7 PRICKLES: absent s
8 STOMATA: present, outer scales only BeTLA
8 STOMATA: abseot, of very rare s
9 SCALES: long and narcow with rounded
GLANDS: peltate, scattered, frequent; vms.
auch branched froa a multi-base; nal,
Single and aulticellular; BUDS: on pedicels Auws
9 SCALES: stngle potated tip, triangular 10
9 SCALES: more or less rounded shape n
10 Jotntag at
feduced Leaves, 612 ace
10 VEWS: paraliel, wbranched, brosd and
conspucuous; SCALE: seipule, carpINUS
10 vEnNs:

Fluger-1ike; CRYSTALS: scattered, angular  FOPULUS

VELNS: torniog rounded, axeole pattern
CRYSTALS: star-shape

TILIA

1L VEINS: parallel, mataly unbra

nched, or many auch
branct

hed fron mulci-base or absent/mot visible 12

12 scaLe:
GLANDS

one; VEINS: not eastly visible

absent SALLx

1 soss: ez,
Fron nu
Ao A apes

YEINS: many, such b
GLS: arpinal, bexial and

corvius
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Edltn, 1975): (a) Acer caepes
@ ¢
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APENDI

SOURCES OF FOSSIL SPECTHENS USED
Waterial fros the followtng sites as drawn and photographed:

Bewsey 014 Hall, Merseyside (sedieval moat: Tomlinson and innes, fo
prep): Figs. 30(4) and 52(b).

16-22 Coppergate
unpublished): Fi

York, K. Yorkshire (mainly Anglo-Scanéinavian:
TR, 25t e, 5SS

Apsea, N. Husberside (Late Devenstan and Flandrlan: Gilbertson, 1984):
Figa. 18(c,0), 51(a).

al1,

ke Merseyside (edteval most Tomlinson and Kenward,
Eoreheonto g S

3.

, Leicestershire (Ipswichian Interglactal: Hall, 1980): Figs. i6(a),
19(b), 22(d,e), 48(a-c), 49(a,b), 50(a), 5L(b) and Ti.

Manuscript recetved 15th July 1985



Poultry-fancters” Section

Postscript to “Chicken Legs Revisited" (Clrcsea 3(1), 11-14)

Chuceh end Johnson (1960 state chat che prorinal epighysts of the
asle and femal tarsonecatoraus foses hatt
in thete Neu B

Rackhan (1982) for goats, ane vould also expect 4 later fuston tiae for
foul n archaeologieal satertal.

Four examples were given of socket prisordia on tarsosetstarsi with
unt hyses. In order for this to occur, the spur wou
row quickly enough for the spur core to fors and resch the ‘critical
distance’ to induce formation of the socket primordius before the
proximal epiphysis fused. In my opinion, only capons would be able to
manage this: not only by more rapid Frowth, but also by delayed
eptphystal uston.

G. and Payne, 5. (1982). “Tooth eruption and epiphysial
fusion in'pigs and wild boar’, pp. 55-71 in B. Hilson, C. Crigson and 5.
Fayne (cdso) Apeing and sextn from archaeological site:
chacological Repores Bricish Series 109, Oxf

Llock, D. and Rackhas, D. J. (1982). ‘Epiphysial fuston and tooth
eruption of ‘feral goats from Moffatdale, Dumfries and
in B, vl

bones froh rchicolopical aites.
Arihatatogital Regorts Beision Series 109,

ch L. - and Johason, L. C. (1982). Grouch of long bones {n
the chicken Americon of Anatcey 114, 521-38.

Barbara West

Pre-Roman chicken bones ~ an appeal for records

some teadors i1l alresdy be suare, Barbaro best 13 conducting @
survey of aarly € Gallus from the whole vorld. Anyone having

" sent of Zoolory,
BEicioh vuseim (Racaral Hocors): Grocwel Ronds Lonton S81 30,





