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Summary 

During the construction of this road in 1984-5 sections 
across parts of the main Chelmer valley and the valley of 
the Sandon Brook were recorded and sampled for pollen, 
macrofossils and radiocarbon dating. The following 
results were obtained from macrofossil analysis: 
a) Chelmer Bridge section, Detritus muds filling an 
abandoned channel, dated to 1760-1250bc, produced 
macrofossil assemblages indicating an initial 
cover of Alnus and subsequent development of 
open conditions, After 1250bc local vegetation 
was dominated by Urtica dioica and other weeds 
and wetland taxa, 
b) Sandon Culvert section. Similar detritus muds but 
with some sandy sediments indicating intermittent 
stream flow were dated to 180-1090ad- Macrofossils from 
trees (mostly Salix) were comparatively rare: conditions 
remained open locally throughout the period, Rich 
assemblages of seeds from wetland and aquatic taxa and 
weeds were retrieved, Remains of cereals were present 
in all samples, and a capsule of flax (Linum usitatiss- 
imum) was identified. 
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I n t r o d u c t i  on 

During the  cons t ruc t i on  o f  t he  new Chelmsford By-Pass i n  1984/5 sec t ions  

through F landr ian  v a l l e y  sediments were exposed a t  t h e  s i t e  o f  t he  new 

Chelmer Br idge and a t  a road c u l v e r t  c ross ing  a t r i b u t a r y  stream, t h e  

Sandon Brook. I n  an e a r l i e r  r e p o r t  (Murphy and Wi lk inson,  for thcoming)  

these sect ions have been f u l l y  descr ibed and r e l a t e d  t o  o the r  s t r a t i g r a p h i c  

data from the Chelmer Val ley.  I n  t h i s  r e p o r t  p l a n t  macro foss i l s  from the  

sediments are l i s t e d  and discussed, though f o r  t he  sake o f  c l a r i t y  re levan t  

s t r a t i g r a p h i c  and d a t i n g  evidence i s  repeated. 

S t r a t i a r a ~ h v  and da t i na  

1. Chelmer Br idge ( I L  74387 06547) 

The deepest sec t i on  (Sect ion 1)  was v i s i b l e  a t  a p o i n t  about 40m. upstream 

from t h e  south b r i dge  abutment. 

Sect ion 1 

0- 1 30cm. Ye1 1 owi sh-brown s i  1 t y  c l a y  1 oam, becoming greyer  and more 

m o t t l e d  w i  t n  depth ; we1 1 developed subangular b locky  peds ; 

very r a r e  rounded and subangular f l i n t s  and qua r t z  pebbles 

up t o  2cm; very r a r e  fragments o f  heat -shat te red  f l i n t ;  

f i b r o u s  roo ts  and worm burrows, decreasing w i t h  depth; 

boundary merging over  about 1Ocm. 

130- 185cm. Grey s i l t y  c l a y  loam, yel lowish-brown on ped faces; weakly 

developed subangular b locky  peds ; stoneless ; f i n e  dark 

brown roo ts  extending v e r t i c a l l y  ; sharp boundary. 

185-195cm. D e t r i t u s  mud: very dark g rey i sh  brown organ ic  s i l t  loam 

p a l e r  and l ess  organ ic  a t  base; wood fragments f a i r l y  

common i n  top  5cm, r a r e r  below; r a r e  charcoal  fragments; 

sharp boundary. 

195-230+cm. Rounded t o  subangular f l i n t  grave1 i n  grey coarse sand; 

moderately s o f t  and loose; some l a r g e  woody r o o t s  pene t ra t i ng  

from above. 

From t h i s  p o i n t  a new channel had been dug f o r  about  40m. i n  t h e  d i r e c t i o n  

of t h e  b r i dge  abutments. The channel s ides  d id  n o t  g i v e  a very  c l e a r  s e c t i o n  

s i n c e  they were c u t  a t  an angle o f  about 450 and t h e  faces were obscured by 

s l i p p e d  mater ia l ,  P a r t i a l  c l e a n i n g  o f  t h e  s e c t i o n  revea led  t h a t  t h e  under l y ing  



gravel surface rose s tead i ly  towards the bridge, so that  just by the bridge 

abutments the lower grey s i l t y  clay loam and organic woody s i  1 t loam nere 

absent, and the gravel was covered by only about 75cm. of yellowish-brown 

s i  l t y  clay loam. Before pinching o u t ,  however, the lower organic deposits 

became thicker  and much more woody. These lower layers were sampled as 

section 2, a t  a point about 25m. from the bridge. 

Section 2 (recording only the lowest 40cm. of the sec t ion) .  

0-lOcm. Grey s i l t y  clay loam; weakly developed subangular blocky 

peds; almost s toneless ;  becoming more organic below; 

charcoal f lecks ; sharp boundary. 

10-32cm. Detritus mud: very dark greyish-brown organic s i l t  loam 

packed with wood fragments including branches up  t o  - c.10cm. 

diameter; sharp boundary. 

32 - 40icm. Rounded t o  subangular f l i n t  gravel in grey coarse sand. 

A sample of wood from the base of the de t r i t u s  mud in section 2 was dated 

t o  3710 r 80bp o r  1760bc (HAR-6682) and wood from the t o p  of t h i s  deposit 

gave a date of 3200 c 70bp or 1250bc (HAR-6683). 

2 .  Sandon Culvert (TL 74700 04550) 

This ver t ical  section across an old channel was exposed in the valley of 

Sandon Brook a t  the s i t e  of excavations for  a road culvert .  The sediments 

a t  the edge of the channel, from which samples f o r  palaeoecological studies 

were removed, were as  follows: 

0-90cm. Yellowish-brown s i l t y  clay loam; moderately developed sub- 

angular blocky peds; very rare  f1 i n t  pebbles; becoming greyer 

and more mottled with depth; worm burrows throughout; nerging 

boundary. 

90-1 05cm. Pale grey clay loam; very weak ped development; stoneless;  

rare Grange mottles a t  top; sharp boundary. 

105-143cm. Detritus mud: humic dark grey si 1 t loam with some sand; 

abundant wood fragments and leaves, the wood lying horizontally;  

rare  small charcoal fragments a t  base; merging boundary. 

143-150cm. Dark grey medium coarse sand w i t h  patches of s i l t ;  poorly 

sor ted;  some wood fragments; sharp boundary. 

150-250icm. Sub-angular t o  well-rounded f l i n t  gravel i n  orange and dark 

reddi sh-brown coarse sand ; weakly s t r a t i f i e d  ; moderately s o f t  

and loose. 



A sample o f  wood from near the  base o f  t he  d e t r i t u s  mud gave a radiocarbon 

date o f  1770 + 70bp o r  180ad (HAR-6580), w h i l s t  wood from near i t s  t o p  was 

dated t o  860 70bp o r  1090ad (HAR-6570). 

S a m ~ l  i n a  and r e t r i e v a l  

Column samples, sub-divided u s u a l l y  a t  5  o r  lOcm v e r t i c a l  i n t e r v a l s  were 

c o l l e c t e d  f o r  macro foss i l  ana lys is  and sample se r ies  were a l so  taken f o r  

p o l l e n  ana lys is .  The macro foss i l  samples, O.5kg i n  weight ,  were disaggregated 

by soaking i n  water  o r  NaOH s o l u t i o n  as necessary, and then graded i n  s ieve  

banks w i t h  a  minimum mesh o f  250 microns. The s ieved f r a c t i o n s  were so r ted  

under a  b inocu la r  microscope a t  low power, p i c k i n g  ou t  f r u i t s ,  seeds, leaves, 

buds, tw igs ,  mosses and charcoal .  I nsec t  remains and occasional smal l  

mama1 tee th  were a l s o  present .  The f i n e  f r a c t i o n  (500-250 microns)  was 

n o t  completely so r ted  bu t  on l y  scanned over:  t h e  o n l y  seeds present  were 

of Juncus spp, f o r  which counts were t h e r e f o r e  n o t  obtained. P l a n t  remains 

i d e n t i f i e d  are l i s t e d  i n  Tables 1  and 2. 

Discussion 

The depos i ts  seen a t  t he  Chelmer Br idge are thought  t o  have formed w i t h i n  

an abandoned channel, which no longer  conta ined f l o w i n g  water  b u t  was sub jec t  

t o  f l ood ing .  Sec t ion  1  was probably near t h e  middle o f  t h e  channel, s e c t i o n  

2  a t  i t s  margin. The samples from Sect ion 1  produced on l y  very sparse 

assemblages o f  macro foss i l s ,  many o f  which are  i n  a very poor s t a t e  o f  

p reserva t ion .  N u t l e t s  o f  sedges (Carex spp) are f a i r l y  common. It would 

appear t h a t  cond i t i ons  were n o t  s u i t a b l e  f o r  t h e  es tab l  ishnient o f  cont inuous 

vegeta t ion  cover o r  f o r  good seed p rese rva t i on  due, perhaps, t o  p e r i o d i c  

inundat ion  and des icca t ion .  The samples from sec t i on  2 a re  more i n fo rma t i ve :  

A t  20-32cm the  predominance o f  a l d e r  f r u i t s  and 'cones'  (Alnus g l u t i n o s a )  

suggests the  presence o f  wet a l d e r  woodland f r i n g i n g  t h e  channel a t  about 

1760bc. Other woodland taxa  represented by macro foss i l s  a t  t h i s  l e v e l  

i nc lude  T i l i a  sp ( l ime) ,  - I l e x  aqu i fo l i um ( h o l l y ) ,  Prunus domestica subsp. 

i n s i  t i t i a  (bu l  lace) ,  Crataegus monogyna (hawthorn), - Rosa sp ( rose) ,  

Corylus ave l lana (haze l ) ,  Quercus sp (oak), S a l i x  sp ( w i l l o w )  and Sambucus 

n i g r a  ( e l d e r ) .  With the  except ion  of h o l l y  and rose remains o f  these shrubs 

and t r e e s  have a l s o  been repo r ted  by Peglar  and Wilson (1978) i n  a  d e t r i t u s  

mud dated t o  14.10bc from t h e  Chelmer Va l l ey  a t  L i t t l e  Waltham. A m i x t u r e  

o f  macrofossi 1s from wet v a l l e y  f l o o r  woods and d r i e r  woodland elsewhere 

i n  t he  catchment i s  represented. Macro foss i l s  o f  weed, wet land and aquatic 

p l a n t s  a re  uncommon a t  t h i s  l e v e l ,  b u t  i n  t he  sample f rom 10-20m remains 



of such taxa increase in frequency, notably Ste l la r ia  media, Chenopodium 

album, Atriplex sp, Rumex sp(p!, Urtica dioica, Lycopus europaeus, and 

Alisma plantago-aquatica. The frequency of Alnus f r u i t s  and remains of 
other woodland taxa i s  reduced. This trend continues in the sample from 
the s i l t y  clay loam a t  0-lOcm: Alnus f r u i t s  are absent in the sample from 

th i s  level b u t  weed seeds are common. The abundance of Urtica dioica and 

the appearance of Ranunculus sceleratus a t  0-lOcm. implies damp, open, 
nutrient-rich conditions in th is  part of the valley f loor  a f t e r  1250bc. 

How large a catchment this  relates  to  i s  d i f f i c u l t  t o  establish (cf .  

Caseldine, Juggins and Straker, forthcoming). However i t  i s  probable 

t h a t  the macrofossil resul ts  re la te  mainly to  local vegetation, b u t  

include a 'seed' input from a wider area introduced by over~ank flooding. 

The sediments in the channel seen a t  the Sandon Culvert included similar 

detr i tus  muds b u t  a1 so some sandy sediments, implying i ntermi t t e n t  stream 

flow as the channel became in f i l l ed .  The samples from this  s i t e  produced 

richer assemblages than those from the Chelmer Bridge and th i s  might be 

related to these d i f ferent  conditions of deposition. Alternatively valley 

s ize might be relevant: in a small valley the seed catchment area i s  l ikely 

to  have included a more diverse range of habitats than a simi larly-sized 

catchment in a large valley with an extensive flood-plain. 

Wood, twigs, leaf fragments, buds and budscales were abundant in the detr i tus  

mud in the Sandon Culvert channel and f r u i t s  and seeds of woodland, scrub 

and hedgerow plants were ident if ied.  Taxa present include Moehringia 

t r inervia  (three-nerved sandwort), - Acer campestre ( f i e l d  maple), Rubus 

fruticosus (bramble), Rubus idaeus (raspberry),  Prunus spinosa ( s l o e ) ,  

P .  domestica subsp. i n s i t i t i a  (bul lace) ,  Crataegus rnonogyna (hawthorn), 

Thelycrania sanguinea (dogwood), Anthriscus sylvestr is  (cow parsley),  
Mercurial i s perenni s (dog's mercury), Corylus avel 1 ana (hazel ) , Quercus sp. 

(oak), Salix sp. (willow/sallow), Solanum dulcamara (bittersweet) and 
Sambucus nigra ( e lde r ) .  I t  appears that  the macrofossils in t h i s  deposit 

are derived from a t  l eas t  two types of vegetation. The remains of Salix spp. 

probably came from willows and sallows growing in the valley f loor  in the 

i m d i  a t e  vicinity: Sal i x caprea, c i  nerea, fragi 1 i s  and purpurea nowadays 

rapidly coloni se  wet valley f loor  s i t e s  unless a r t i f i c i a l l y  cleared (Jermyn 

1974, 40).  - Acer campestre, Thelycrania sanguinea and Mercurialis perennis 

are particularly character is t ic  of we1 1 -drained calcareous soi 1s (Clapham 

e t  a1 1962) and the remains of these plants are  l ikely to  have been dispersed -- 
from woodland or  possibly hedgerows a t  dry s i t e s  on the flanks of the valley. 



Despite t h i s  d iverse  range o f  t ree ,  shrub and woodland herb taxa, macro- 

f o s s i l s  o f  woodland p l a n t s  are n o t  numer ica l l y  abundant i n  these samples, 

and Alnus i s ,  s u r p r i s i n g l y ,  n o t  represented. Ev iden t l y  cond i t i ons  were 

f a i r l y  open i n  the  v i c i n i t y  throughout the i n f i l l i n g  o f  the  channel from 

180ad t o  1090ad. 

Wetland and aquat ic  taxa are  w e l l  represented, and i t  seems poss ib le  t h a t  

the r e l a t i v e l y  wide range o f  taxa compared t o  t h a t  f rom the Chelmer Br idge 

i s  r e l a t e d  t o  a c t i v e  stream f l ow  a t  t h i s  s i t e .  Taxa i d e n t i f i e d  i nc lude  

Ranunculus flammula ( l e s s e r  spearwort ) ,  Ranuncul us sce lera tus  ( c e l e r y -  

leaved crowfoot) ,  Ranunculus subg. Batrachium (c rowfoot ) ,  Roripp. c f .  

microphyl  l a  (water-cress)  , Hypericum sp. ( S t  John's w o r t ) ,  Lychnis f l o s -  - 
cucul i (ragged r o b i n ) ,  S t e l  l a r i a  a l s i n e  (bog s t i  t chwor t ) ,  Montia fontana 

( b l i n k s ) ,  F i l i p e n d u l a  u lmar ia (meadowsweet), Epi lob ium sp. ( w i l l o w  herb) ,  

Apium nod i f l o rum ( f o o l  ' s  watercress) ,  Oenanthe spp. (water  dropworts)  , 
Polygonum hydropi per  (water  pepper), Rhinanthus minor (ye1 1  ow r a t t l e ) ,  

Mentha arvensis /aquat ica (probably water  m in t ) ,  Lycopus europaeus 

(g ipsywor t ) ,  Scute l  l a r i a  sp. ( s k u l l  cap), Bidens cernua and 0 .  t r i p a r t i t a  

(bu r  mar igo ld ) ,  Eupator i  urn cannabinum (hemp agrimony) , A1 isma p l  antago- 

aquat ica  (water  p l a n t a i n ) ,  Potamogetonaceae (pond weeds), Juncus spp. 

(rushes),  - I r i s  pseudacorus (ye1 low f l a g ) ,  Lemna sp. (chickweed), 

Sparganium sp. (bur- reed) ,  Typha sp. (reed-mace), Eleochar is  p a l u s t r i s /  

unig lumi  s  ( s p i  ke-rush) , I s o l e p i s  setacea ( b r i s t l e  sc i rpus )  , Carex spp. 

(sedges). A t  135-143cm. f r u i t s  o f  Alismataceae account f o r  13.1% o f  the 

t o t a l  'seed' count b u t  above t h i s  dec l i ne  s t e a d i l y  i n  frequency: a t  125- 

135cm. 10.2%, a t  115-125cm. 4.2% and a t  105-115cm. 2.7%. This  seems t o  

i n d i c a t e  t h a t  l o c a l  cond i t i ons  became p rog ress i ve l y  d r i e r  as t h e  channel 

became i n f i  1  l e d  w i t h  minera l  sediment and p l a n t  debr is .  

Grassland p lan ts  i d e n t i f i e d  are  Ranuncul us acr is / repens/bu l  bosus ( b u t t e r -  

cups), P o t e n t i l l a  reptans (creeping c i n q u e f o i l ) ,  P o t e n t i l l a  e r e c t a  

( t o rmen t i  1 ) , L i n a r i a  v u l  g a r i  s  ( t o a d f l  ax) and Prune1 1  a  v u l g a r i  s  ( s e l  f -heal  ) . 

F r u i t s  and seeds o f  weeds occur  throughout t h e  deposi ts ,  c o l o n i s i n g  i n  

p a r t  n a t u r a l  d i s tu rbed  h a b i t a t s  produced by r i v e r  ac t ion .  U r t i  ca d i o i c a  

i s  r e l a t i v e l y  most abundant i n  the  c layey minera l  sediments o v e r l y i n g  

the  organ ic  d e t r i t u s  muds, as i n  t h e  Chelmer Br idge sect ion.  

The remains of crop p l a n t s  are o f  p a r t i c u l a r  i n t e r e s t .  Carbonised gra ins  

and s p i k e l e t  fragments o f  s p e l t  ( T r i t i c u m  spel  t a )  were found i n  a l l  t he  

samples, and remains o f  emmer (T r i t i cu rn  dicoccum) and oats (Avena sp) 



occurred near the base of the sequence. The sample from 105-17Scm. 

included a capsule fragment of flax (Linum - usitatissimum). Charcoal 

fragments were present in a l l  samples. These crop plant remains clearly 

indicate cultivation within the catchment, apparently continuously from 

180ad t o  1090ad. The presence of spelt  throughout the sequence, up into 

sediments dating t o  the Late Saxon period, i s  consistent with resul ts  

from Saxon contexts a t  Springfield Lyons which have also produced th i s  

cereal (Murphy, in preparation). 

Conclusions 

The resul t s  from these two sections indicate environmental changes i n  

the valleys of  the Chelmer and Sandon Brook between 1760-1250bc. and 

180-1090ad. respectively. These changes can be related t o  the settlement 

archaeology of the area. A t  the Chelmer Bridge a change in local vegetation 

from alder woodland t o  more open weed vegetation was near-contemporary 

with the establishment of the large circular  Late Bronze Age enclosure 

a t  Springfield Lyons. I t  seems reasonable t o  associate t h i s  change with 

more intensive use of the valley floor for  grazing. A t  the Sandon Culvert 

macrofossil evidence indicates persistence of locally f a i r l y  open conditions 

from the l a t e  Roman t o  l a t e  Saxon periods, w i t h  no evidence fo r  valley 

woodland regeneration a t  the end of the Roman period. Remains of cereals 

and f lax  indicate apparently continuous arable farming t h r o u g h o u t  the 

period of sedimentation. This i s  consistent w i t h  the archaeological evidence 

f o r  settlement in the Chelmer Valley through th i s  period. 
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Depth (cm) 

Ranunculus acris/repens/bu1bosus 

Ranunculus sceleratus L. 

Ranunculus subgenus Batrachium 

Thalictrum sp. 

Chelidonium majus L .  

Furnaria officinal is 

Cruciferae indet. 

Lychnis flos-cuculi L. - 
Stel 1 aria media-type 

Stellaria sp. 

Moehringia trinervia ( L )  Clarv. 

Caryophyllaceae indet. 

Section 1 Section 2 

180-185 185-190 190-195 0-70 10-20 20-32 

Chenopodium a1 bum L. - 
Chenopodium sp. - 
Atriplex sp. - 
Chenopodiaceae i ndet . - 
Tilia sp. (immature fruits) - 
Ilex aquifolium L. - - 
Rubus fruticosus agg. - 
Rubus sp. - 
Potentilla spp. - 
Aphanes arvensis L. - 
Prunus domestica subsp. insititia - 
Crataegus monogyna Jacq. - 
Rosa-type (thorn) - - 
Epilobiurn sp. - 
Berula erecta (Hudson) Coville. - 
Aethusa cynapium L. - 
Polygonum avi cul are agg. - 
Polygonum sp. (p) - 
Rurnex sp. (p) (perianths absent or poor) - 
Urtica dioica L. - 
Alnus glutinosa (L)  Gaertner (fruits) - 
A. glut-inosa ('cones ' ) - 
Corylus avel lana L. - 
Quercus sp. (cupule frags) - 
Salix sp. (capsule frag) - 
Solanum dulcamara - 

- - 
lfr - 
46 - 
3 18 

2 - 



Solanum nigrum L. 

Solanum sp. 

Mentha arvensis/aauatica 

Lycopus europaeus L. 

Prune1 1 a vul gari s L. 

Stachys sp. 

Lamium cf. a1 bum L. 

Lamium sp. 

Galeopsis tetrahit/speciosa 

Ajuga sp. 

Plantago major L. 

Sambucus nigra L. 

Lapsana communis L. 

Cirsium/Carduus sp. 

Sonchus oleraceus L. 

Sonchus asper ( L )  Hi 11 . 
Compositae indet. 

Alisma plantago-aquatica L. 

Alismataceae indet. 

Juncus spp. 

Sparganium sp. 

El eocharis uniglumis/palustris 
Carex spp. 

Cladium mariscus (L) Pohl. 

Scirpus sp. 

Charcoal 

Twigslwood 

Buds/ budscal es 

Leaf fragments 

Thorns 

Indeterminate seeds etc. 

- 
i f r  

2 1 

19 
- 

1 

1 

Table 1 : Plant macrofossil s from Sections 1 and 2 at the Chelmer Bridae. 

Unless otherwise indicated taxa are represented by fruits or seeds. 
Nomenclature and taxonomic order after Clapham et a1 1962. Further 
samples from Section 1 contained only the fol loiZn?j-plant remains : 
195-200cm. wood fragments; 170-180cm. wood fragments, bud-scale fragments, 
charcoal ; 160-1 70cm. charcoal . 



Depth (cm) 95-105 105-1 15 115-125 125-135 135-143 143-150 

Ranuncul us ac r i s / r epens /bu l  bosus 

Ranuncul us f lammula L. 

Ranunculus sce le ra tus  L. 

Ranuncul us subg. Ba t rach i  urn 

c f .  Nymphaeaceae 

Fumaria o f f i c i n a l i s  L. 

Ror i  ppa c f .  micophyl  l a  (Boenn) Hyl  

' I i o l a  sp. 

Hyperi  cum sp. 

S i l ene  sp. 

Lychnis f l  0s-cucul  i L. 

S t e l l a r i a  pa lus t r i s / g ram inea  - 
S t e l l a r i a  c f .  ho los tea  L. - 
S t e l  l a r i a  a l s i n e  Grimm. 1 

S te l  l a r i a  sp. - 
Moehr ing ia  t r i n e r v i a  ( L )  C l a i  r v .  - 
Caryophyl laceae i n d e t .  - 
Mont ia fon tana  L. subsp. chondrosperrna - 
Chenopodium album L. 

A t r i p l e x  sp. 

Chenopodiaceae i n d e t .  - 
Malva sp. - 
Linum u s i t a t i s s i m u m  L (capsu le  f r a g )  - 
Acer campestre L. - - 
F i  1 i pendul a u l  mar i  a ( L )  Maxim. - 
Rubus f r u t i c o s u s  agg. 9 

Rubus idaeus L. 1 

Rubus sp. - 
P o t e n t i  11 a e r e c t a  ( L )  R a k c h e l  . - 
P o t e n t i l l a  rep tans  L. - 
P o t e n t i l l a  sp. - 
Aphanes a rvens i s  L. - 

Aphanes c f .  microcarpa (Boiss + Reuter)  - 
Rothm. 

Prunus sp inosa L. - 
Prunus dornestica subsp. i n s i  ti t i a  - 
Crataegus monogyna Jacq. - 
Rosaceae i n d e t .  ( t h o r n )  - 
Epi lob ium sp. 

The lyc ran ia  sanguinea (L) Fou r r  . 



Anthr i scus  s y l v e s t r i s  ( L )  3offrn. - 
Apium n o d i f l o r u m  (L)  Lag. 1  

c f .  Beru l  a e r e c t a  (Hudson) Covi 1  l e .  - 
Oenanthe aquat i ca  ( L )  P o i r e t .  - 
Oenanthe sp. 

Umbe l l i f e rae  i n d e t .  

Me rcu r i a l  i s  perenn is  L. 

Polygonum a v i  cu l  a re  agg. 

Polygonum hyd rop ipe r  L. 

Polygonum l a p a t h i f o l i u m  L. 

Rumex a c e t o s e l l  a  agg. 

Rumex sp. 

U r t i c a  urens L. 

U r t i c a  d i o i c a  L. 

Cory1 us ave l  1  ana L. 

Quercus sp. (cupu le  f r a g s )  

Quercus sp. ( l e a f  f r a g s )  

Sal  i x  sp. (capsu les / f rags)  

c f .  A n a g a l l i s  a rvens is  L. 

Boraginaceae i n d e t .  

Sol anum du l  camara L. 

L i n a r i a  v u l g a r i s  M i l l e r .  

Scrophul a r i a  sp. 

Rhinanthus minor  L. 

Mentha a rvens i s /aqua t i ca  

Lycopus europaeus L. 

Prune1 1  a  vu l  g a r i  s  L. 

Stachys sp. 

Galeopsis t e t r a h i t / s p e c i o s a  

Scute l  l a r i a  

Lab ia tae  i n d e t .  

P lantago ma jo r  L. 

Gal ium sp. 

Sanlbucus n i g r a  L. 

Bidens cernua L. 

Bidens t r i p a r t i  t a  L. 

Eupator ium cannabinum L. 

Anthemis c o t u l a  L. 

C i  r s i  um/Carduus sp. 

Lapsana communis L. 

Sonchus aspe r  ( L )  H i  11. 
.- 

Compos i t a e  i nde t . 
Al isma p lan tago-aquat i ca  L. 

A1 i smataceae i'ndet. (embryos) 



Potamogetcnaceae i n d e t .  . - 1 - 
/ 10 

Juncus spp. 

I r i s  pseudacorus L. - 
Lemna sp. 

Sparganium sp. 

Typha sp. 

El eochar i  s u n i  g l  umi s /pa l  u s t r i  s 

I s o l e p i s  setacea (L )  R.Br. 

Carex spp. 

Gramineae i n d e t .  

Cereal i n d e t .  * 1 

T r i t i c u m  sp.* 1 

T r i t i c u m  s p e l t a  L. (glume base)* 1 

T r i  ti cum spe l  t a  L. ( s p i k e l e t  f o r k ) *  - 
T r i t i c u m  s p e l t a  L. ( r a c h i s  i n t e r n o d e ) *  - 
T r i  t i cum dicoccum SchObl . ( g l  ume base)*- 

T r i  t i cum sp. (glume base)* 1 

T r i  t i cum sp. ( s p i  k e l e t  base)* - 
Avena sp. (Awn f ragment)*  - 
Bromus sp.* - 
Charcoal * + 
Twi gs /wood 

Buds/budscales 

Leaf  f ragments 

Inde te rmina te  seeds e t c .  

To ta l  ' seed' coun t  

Table 2: P l a n t  mac ro foss i l s  f rom the  Sandon C u l v e r t  sec t i on .  

Unless o the rw i se  i n d i c a t e d  taxa  a r e  represen ted  by f r u i t s  o r  seeds. 

Carboni sed specimens a r e  marked w i t h  an a s t e r i s k .  

Nomenclature and taxonomic o r d e r  a f t e r  Clapham -- e t  a1 (1962). 
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