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carried by the study of 22 thin sections and the
chemical and grain size analysis of 11 bulk samples.
Dark earth and Roman building and refuse materials were
characterised. Much of the dark earth and dark earth-
like deposits were shown to be formed through the
pedological reworking of urban stratigraphy A
significant part of this reworking seems to have
occurred during the Roman period itself, and was not
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COURAGE BREWERY SITES, SCUTHHARK: TATLED ABSESSMENT OF SCILS

R I Macphatl, BSc, MSc, PR November 19492
(Institute of Archacology, UCL)

Introduction

Iy 1984 the gites of Courage Brewery (CUSES4) and 28 Park St
(28PS84}, Southwark, waere excavatad (director, Robin Densem) by
the Southwark Archaeoiogical Unitt {now MOLAS)., A detalied
sampling and study programns was initiated because of research
interest in the sitte Tormation processes of dark aarth (Macphail
1981, 1882). Dark earth also posed many interpretational problems
for London {Sheldon, pers. comm. ) at this time. As the Courage
Brewery sites have only recently come under archaeoiogical study
for their assessmaent (Cowan, pers. comm, }, eariier pedological

results on the formation of the dark earth at these sites have
had to pe generalised (Macphail and Courty 1985:; Courty et al.
1984; Macphail in press). The present assessment, however, has
nad the unusual benefit of a thorough soil micromornhoiogical and
bulk analytical study, which 18 organised within a well
understood archaescliogical and research Framework (Yulse 13930;
Macphatl in press) . The assessment 1s therefore a detaiied one.

2. Metnods

Many technioues have been applisd to thne study of urban
sadiments and dark earth {Macphatl 1981%1: Courty et al . 19489,
but the only one o bring consistently usseful results 1s 8011
micromorpholcogy. Undisturbed samples of features of interest and
dark earth ware impregnated with crystic resin under vacuum, at
the Institute of Archaeology, and manufactured into thin ssctions
at the Institult National Agronomigue, Paris-Grighon (Guitiore
18R, wenerally following the guidelines of Murphy (13%86). Thin

sections were systematically described according to Bullock et



al. (1985), and interpretations made on the basis of current
Titerature, collaboration and experience {(Courty et al. 1989,
Courty, pers. comm. ). Micromorphological data were complemented
by grain size, orgahic carbon, and calcium carbonate analyses
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(Avery and Rascomb 1974).

3. Archaeology, investigative.

AT Courages Brewery, a sandy parent material/occupation
“nioughsoil’ underiay a series of ist/znd century brickearth ciay

and timbaer buildings and industrial structurss (Dillon et _al.
1991 Cowan, pers. comm. ). Other features of later Homan date
include 2rnd century dumps, 3rd century substantial structures and
4th century inhumations, the Tast seemingly sealed by dark earth
(Ditlon et al. 1991; Densen (1985), Cowan {1992) pers. comm. ). AL
78 Park St, northwards towards the river Thames, supposed
waterlain s11ts ware buried by a series of, as yelt, undaited
building debris dumps, hard standing and “weathered dumps’ and
dari sarth (Densem {(1885), Cowan (1992} pers. comm. ).

The are;

[

The main guestions posed by the dark earth at this s
a) what i1s the dark earth made up of and what does it represent,
as far as the landuse history of Roman and peost Roman Southwark,
is concernad?

B does it relate purety Lo the natural reworking of dumps or
doas 1t reprasent Roman stratigraphy transformed by human and
biclogical activity (Yule 12390; Macphail in press)?

o) were dark sarth-like deposits forming during the Roman
nariod (as at Winchester Palace; Macphail 1in Yule archive)?

o) what were the human mechantsms and Tanduse patterns, and

associated environmental factors, which produced dark earth?, and

a) Fimally, can data from the Courage Brewery site help ©o



understand better dark earth elswhere in London and in
The research approach, based on previous work {Macphail and
Courty 1285, Macphatll 1981, Macphail 13882, Brown and Macphnail 1in
nrep), was to Tirst characterise the dark earth in relationship
to its parent materials, These are natural (local sands and
recent alluvial silts), those derived from buiidings (brickearth
clay floors and wails, brickearth based daub, mortar/opus
siganinumn/plaster), industrial (ashes, charcoal and siags) and
domastic {plant and food residues, ashes, cobrolites) in
charactsr., Secondly, The dark earth was irnvestigated according to
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its pedoiogical nature, so that the fTactors of weathering and
biotogical transtormations could be asssssed. The factor time was
more difticult to tackle, because the dark earth 18 80 poorly
dated, and in places may well be a palimpsest, reflecting a whole
series of unknown human activities on the sites. AL the Courage
Brewery sites, however, some controis over dating are already
avatlable even at fthis assessment stage.

Twenty-two thin sections were made in all (table 1), These
inciude samples of weathered natural/primary occupation (No,
15/45), building materials (Nos., 16747, 18a, 21), brickearth ciay
floor and sealad ocoupation soil {(Ne. 6/%94; fig. 1¢), Roman
“weatherad dumps” (Nos, 14/46, 19/64, 20/66), dark earth (Nos, 1,
2, 3, 4/44, B/43, T/38, B8/40, /39, 10/37, 12780, 13/41, 18/65H;
fige., 1a, ib) and post medieval earth (No. 11/91). At the Courage
site the dark earth that was sampled occurred over remnants of
demoiished clay and timber buildings dating Lo around ADR7O-100,

with dumps over them of around ADRIZO-200.

4,1, Grain size and chemistry Organic carbon and calotum



carbonate, and grain size data are given in tables 2 and 2,
raspectively. These resulits immediately show that, for examplie,
the dark earth (Nos., 1, 2, 3, 4/44, 5/43) 1is a moderately
calcareous, humic sandy Toam, whereas brickearth clay walil (nNo.
7/38), as one of 1ts parent materials, is a non-humic, weakly
calcareous, fine sandy 211t Toam. In some contrast, an ocoupation
soil (No. 6/94) can be seen to be a little more humic, but this
may relate Lo different burial conditions., It can be noted thati
e Roman "weathered dump” material (Hos. 9/39 and 10/37) at 28,

Parik 5%, has a grain size (sandy joam) and organic matter

content similar to dark sarth at the Courage site, but i3 muoh
less calcareous, On the other hand, the darik easrth {(No. 8/400) at

28 Park St ds adgain humic, but has a totally different grain size

character, being a much Tiner clay lToam deposit. The calcareous
and strongly humic silts (clay joam with 51% si1it) at the base of
segueance at 28 Park 5t (Mo. 11/%13, are so well sorted that they
can be determined as being wateriain., Other than the last, the
getatl of tne simitiarities and differences batweern the deposits
was much more cleariy defined through soil micromornhoicgical
analvsis,

i omicrome slogy At the Courade Brewery site the

natural alluvial sandy {(Macphail and Courty 1985; Macohail in
preas) parent matertal (15/45) has had 1ittle infiuvence on the
tormation of the dark earth, which has mainty formed from
anthropogsenic parent materials (see below). kEvidence of human
activities atfecting the natural brown sandy soil is in the form
of ganeral mixing of fine chargoal-rich soil, throuagh biological
agencies (roots, earthworms, Enchytraeids ete. ), and occasionaliy

[

Through washing down-profile. The soi1l coatings that thse latter



nas produced coulid be interpreted as originating from surface
sail disturpance during occupation, one mechanism being

cultivation of an overlying occupation soil. The weatherasd dump

-~

{14/48% that overiies this "ploughsoit”, has similar
characteristics of the dark earth in general {see below and Park
5t "weatherasd dumps” Tor detailis), and can be interpreted as &
domestic ash residue dump,

As regards the dark earth at the Courage site, there are
examoles of a simple stratigraphic separation of dark earth, as
identified previously in London. Firstiy, there are the commonly
debris-rich, heterogeneous and 1ittle weathered (intact mortar
and plaster) basail lavers, termed "nale’ dark earth (tabie 1. Mo,
2, probably represents a dump or collapsa). Above, are thse more
nomogeneous, more humic “dark” dark earth lavers, which have more

s
t

ree” Tine calcium carbonata. The last is from the weathering
and dissclution of caloiwn carbonate "cements” and fragmentation
of mortar {gravel size clasts 1n a mi itic cement containing
811t) and plasiter (dense porphyritic fabric of sands 1n micritio
cemaent containing si1lt), processes which release silt, sand,
grave |l and Trauments of the calcium carponate cement itseld {Nos.,
16, 213, This same seguence has been Tound at 2t Thomas 5t and
Southwark S, Scuthwark {(Macphail and Courty 1885) and Jubilees
Hall, Covent Gardsn {here over a Middle Saxon fleoor){Macphail
1987 Whvtehead in press). These microtabric characteristics of
dark earth have already been 1llustrated (Macphail 14883%: Macphail
and Courty 1985, Courty et al. 149897,

In partijcular, at section 1/52 a2t Courage Brewary, dark earth
immadiately over the Tallen wall of re-used teauiase (Figure b,

Mo, /43 ts coarsely and strongly heterocgeneous, with a poor

amount of fine fabric. It contains charcoal and a dominant amount



ity decalcifving mortar. Immediately above (NG,
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of coarse, we
4/44%, the dark earth i1s much more fine, humic (see table 2} and
small fragments of decaicitying mortar are commoeh. Biological

activity, including the reworking by earthworms and Enchyitrasids

o
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is strongly in evidence. At this aresa of the site ths dark
can easily be recognised as & caloareous brown earth soil
{(Macphnail, In press),

At section I1/13, thin section 7/38 shows the basal part of the
dark earth to be characterised by Jarge amounts of dnciuded siags
and amorphous vellow, non-birefringent materials, previously
obhserved 1 Roman roadside guliy deposits at Deansway, Worcester
(Macphatl 7980, plates 22-24). These slads and amorphous
materials 1n the dark earth over a hard standing laver, may
ref lect the Roman industrial use of this part of the site (Cowan,
1982, pers comm).,

At secthion I/44, the basal sample (no. 19/737) of the dark earth
taken Jjust above a brickeartn floor., seems to retain evidence of
the initial weathering and soll formation at this part of the
site, The whole sampie is dominated by silt, sand and abundant
gravel, but the Tiner fraction shows a pedological seguence. The
pasal 1~2 om is a weakly calcareous Ah horizon, containing
amorphous organic matter, high amounts of dusty charcoal and
nossible avidence of earthworm activity, The next 3 cm above
are in contrast an acidic”, decalciftied H-1Tike horizon, made
un of amorphous organic matter, with partially decslcified
Ariontd {(slug) granules, and very Tittle charcoal. The ton of the
siide comprises a niahly organic Ah horizon, again with much

charcoal. The overiving sample (No. ©/39}), has a more tvpical

dark earth character, with high piclogical activity integrating



charcoal-rich o011 arocund mortar and brickearth clay relic
material.

The seguence heres sesms o show evidence of initial soil
formation on an asbandoned urban site. The soil can be possibily
classified as a lithosot (Avery 19890, p,116-118, fig. 4.2},
trending towards a pararendzina (Avery 1890, o 142-143), the type
of sail recorded on Berlin’s bomb sites (Blume and Runge 1878
Sukonp et al. 1879), It seems that colianse or dumping of mortar
and brickearth olay, aitded the accretion of dark sarth further up
vhe sequence {(No. 9/38) and the fTormation of a Drown calcareous
earth (Avery 1980, p 181) over the initial calcaric Tithosol.

e de
i

tastly, this part of the site was affected by probable post
medieval dumns rich in siag and {decalgified) ash residuss (HNo.
a/40Y), At section [/41 too, the upper part of the dark earth can
he recognised as a post medieval ash and slag dumb (No. 11/87),
that contaminates The underlying post Roman deposits (No. 12/807%.
Only the basal sample (No. 137410 is uncontaminated, and although
a biolegically worked calcarecus brown earth, 1t sti11? retains
some relic eltements of being originally stratified by increments
of dqumped or collapsed material. For examnpie, the basal layer is
sandy and "capped’ by a charcoal-rich horitzon, whereas above Tar
more brickearith olay s present, Such stratigraphies, however,
could atso relate Lo periods of robbing disturbance, even atter
the dark earth had began Lo form.

Al section 1/64 sample /94 records the short-lived formation
af a weathering surface over a clay Tloor after abandonment.
Mare this shisode was presarved by wall collapse, The sample
preserves a whole catalogue of features that may help iventify

machanisme in the formaticon of dark earth. For example,

hioTogical homodenisation s very strong in what must have been a



short-Tlived soil, but 1t has not bean extensive enough to Tinely

fragment the abundant charceal that is present., Coprolitic

remaing from possiblie bird and human agencies occur, alongside

frequent bone fragments and possibie bird shell, It is aiso

interesting to note Tthat part of the clay floor laver appears LO

have heen phosphatised, as further evidence of guano

accumuiation. What is most noteworthy, however, in this

assessment, 1s how auickly biclogical homogenising agencies ware

on the scene, This is important when studying the formation of
dark earth-11ke deposits that are of Roman date, such as at 28
Park St

At 28 Park St a Roman "weathered dump’ (20/88) has a typical

biotogically worked dark earth character that 135 produced by

carthworm and plant reworking of puiiding debris, such as
hrickearth and calcarsous mortars and plasters., Dusty olay
coating features may testify to trampliing of a surface, that was

succeeded by the hard standing or path. The weatherad dump, which

also inciudes materials such as hammerscale shows 1ittlie evidence

of being waterlogged, or being influenced by the ailuviation

responsible for the underliving deposit (bulk sample 11}, although

fragments of alluvial silt containing diatoms do occur wilhin the

Parik St samplies.

The presumed later Roman weathered dump (No, 13/64) that
overlies the path is again a poorly sorted dark earth-like soil.
it has however not been totally homogenised, and although it

superficially has the bulk grain size of dark =sarth (tablie 3, no.

dominantiy of butiding debris, than

2, jts components are
of probable burned domestic refuse origin (hence Tow organic

carborn and caloium carbonate, btable 2, No, 9. For example, the



abhundance of fine burned soil, burned brickearth, phvtoiiths, and
charred organic matter and charcoal, may infer domestic sweepings
(eg. hearth debris). There may be ashy remains and some

secondary calcitic features, sudgesting the exposure of thesc
dumps to the elements. Coprolitic remains are rare in this
deposit, and the ferrugincus features and vivianite crystals that
have Tormed may relate Lo phosphates being relsased Trom the
weathersed ash. The effects of lTocal water tables have also to be
considered. In addition, thick very dusty 8011 coatings are

i

present, which again suggest the the depoesit was open and
reoularly trampled. Its oharacter overall indicates rather rapid
ecorabion through domsstic dumping., Intersstingly, this material
is comparable to the weathered dump anaiysed at the Courage site
(14/46), which 18 again pooriy calcarsous and sandy, with
ahundant very fine charcoal~rich nrobable ash residuss, bone,
shell and rare slag and vivianite (see above). The deposit, which
contains many Arionid grandles has bean totally homogenised by
biological activity, indicating probable decades of weathering
nefore the soill, which could have itheorporated much sand of
natural origin bothh from the underiving soil and from sweepings,
was seated by the 1st/2nd century fallen wall. Possibly the
“dump” couid be bhe result of Roman soill formation in an
accumulation of refuse (as indicated by abundant slug granules)
and sweapings coptemparary with the i1st/2nd century structure.
fhe dark sarth above {Mo. 18/65) contrasts with the dark earth
so far examined, by being a well sorted, rather Tine material
{(tabie 3, No. 8}, which Tike bulk samnle 9@, has an untypicaily
Tow calcium carbonate content {(table 2). Also urnlilke the dark
earth generally, 1t has a hiah clay content. and abundant Tina

charcoal, ash residue material, phyvtolithg and common amounts of
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none, hurned bone and coproiittes, some probably being of human

origin. Biologteal activity has not been sufficiently rapid to
rework the deposit, which 1n reality also shows some
stratification. The laver has also been affected by dusty ciay
s0il washing through, as well as the marked formation of
amornhous fron nodules and vivianite crvstals.

The character of this laver indicate that it has 8 strong

domastic refuse component, such as samole 19//64 beliow. However,

thes weil sorted, clay Toam grain gize and the inclusion of
coprotitic material, also infer that 11 may be waste gathered
from street sweepings., Once dumped, exposdre to the elemants
allowed weathering and the washing of phosphatic and dusty soi|
aolutions down-orofite. This process formed various coatings,
amorphous ferruginous features and vivianite. Some mobite
material may have also penetrated into the underiving Taver {nNo,
ig9/64). The lack of total biological homogenisation of the dark
aarth Taver (18/65) indicates that this was not a deposit that
was exposed throughout the post Roman period bo weathering and
pedological processes, and stratigraphy at this part of the site
may well ba truncated.

B, Disoussion

The methodoiogies anplied to this study worked welil. The role
of the natural and Roman anthropogenic parent materials, and
their transformation by pedological processes (Hiciogical ang

weathnering activity, etc) during the formation of weathersd
dumps ., solls and dark earth, 18 now reasonably well understood.
The effect of human i1ntluences and Time are less well detined and

will need more thvestigation, based unon accUrate dating and

detsiied archaascliogical interpretation of particuiar areas.



Nevertheless soms general ddeas on the sequence of pedoiogical

avents Trom Park 8t and the Courage sites can be ascertained.

a) The sandy brown o011 on site was mixed and truncated by
gariiest Roman activity. Rather than being a "ploughsceil” with a
gump on top at section 1739, 11 could be regarded as a truncated
dv o soil contaminated by the downprofile washing and biotogical
mixing of dumps of domestic refuse and sweepings, that were
perhaps contemporary with soils in open spaces around the tst/2nd
century structuras, At 28 Park 8t, dating should be carried out
Lo indicate whether similar domestic dumps that occour over river
silts, are contemporary with the ist/2nd century domestic and
industrial activities found elsewhere on the Courage sites,

b1 Throughout the Roman period "dumps” were affected by soi]
formavion.

¢) In an abandonad i1st/2nd century structure {without a roci?),
a relatively organic occupation soil formed rapidiy (over 1-
Hyrs??) by the biological breakdown and weathering of building
mataerial {ey. plagster coated brickearth wails), charcoal, and
coproiitic material inciuding bird guano, T
over the brickearth c¢lay Ffloor was undoubtedly vegetated in some
way,

) Undated dark earth formed over abandoned 1st/2nd cantury
structures. In one instance primary soit formation was in ithe
form of a caltcaric Tithosol, whereas dgdenerally elssewhere, and
alao succeading this particuiar lithesol, huilding debris
increments, through collapse, dumping and disturbance because of
robbing out eto, led to a strongly earthworm-worked caloareous
brown earth soil {(dark sarth) to develon across the Courage site.

A Tithosol could have formed over a /=20 vear period (Blume and

Runge 1878: Sukopp eb al. 1879), whereas the calcareous dark
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aarth soii would have deveioped in long term (over decades and
centuries) eguilibrium with dumped and colliapssd buiiding
materiails.

@) As pedological activity has been shown to have been active
throughout much of the Roman period in various areas, 1t may be
sUggested that dark earth formation was in places initially
contemporary with other Roman urban activities. At the Courage
site, areas of 1st/fnd century structures were perhaps undergoing
padological transtormation into dark earth, at the same time as
they ware being variously robbed out and uses Tor dumping areas.

AL the Park St site, dark earth formed specifically out of dumps
of sorted domestic refuse and sireet sweepings, the origins and
dates of which should be further studied from an archaesoclogical
point of view.

¥ It seems reasonable to consider that areas of dark earth
soils at the Courage site were probabiy used as gravevards
during the Late Roman period, and the concept that the graves
weire sealed by dark esarth is wrong. Rather, graves may well have
neen out through a pedologically active upper stratum of dark
earth, into the poorly reworked Roman Tavers beneath. Continuing
Diological activity reworked the upper part of the graves,
obscuring the upper part of cut features, and thus glving the
Tmpraesston that graves were "sealed” by dark earth (Macphatl
1991, 1n Drass).

d) The dark earth at the Courags site is genaerally only some 40
o thick as a maximum. Above, the stratigraphy ig made up of, or
16 affected by, Tate medieval slag and charcoal dumps. The

shallow thickness indicates that dark earth may well be

substantially formed from Tocal builiding colliapse and dumped

§



debris, rather than being a dumped deposit per se.

Bl To conclude, the processes that led to the Tormation of dark
garth, and possibly a sitgniticant amount of the dark earth
ittealf, were contemporary with tThe Roman occupation, rather than
neing exclusively phenomena dating to post-Roman abandonment.

/I FULUure work

Archasoliogical feedback 1s necessary before more interpretative
studies can bhe carried ocut., Feedback should incliude extra dating
and analyvsis of the stratigraphy of specific areas investigated
by soeil micromorpnology. Future work on this oroject to produce a
raepoirt for publication should take onivy a Tew weeks to a month to
complete, according to the type of report reguived. This should
incur Tithle extra expense, unless detatiled soil
micromorphoiogical descriptions are heeded, becauvse all the basico
analvases have been carvied outb.
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Table 1:

Courage Brewery Sites:

bulk analysis

list of samples for goil micromerohology and

Report/Sample Micro. Bulk Area Context Drawing Description
No, Lab. No. No. showing T
No. sample
COSE 84 (Courage Brewery) ,
1/- ? 1 ? 1002 ? dark earth, 0-7 cm
2/- ? 2 ? 1002 ? "pale” dark earth, 15-22 cm
3/- ? 3 ? 1016 ? dark earth, 23-30 cm
- - - - 1014 ? ist/2nd C. clay floor
4/44 ? 4 I 1509 sect. 1/52 dark earth, 0-7 cm
5/43 ? 5 I 1509 sect. I/52 dark earth, 8-14 cm
- - - - - Falien wall of re-used
tegulae of large Roman
stone-founded building
6/94 - - I - sect. 1/64 Fallen plaster coated
1st/2nd €. wall
6/94 7 6 I 4576 sect., 1/64 ‘"occupation soil”
6/94 7 - I - sect. I/64 1st/2nd C. brickearth
clay floor
7/38 - II 2038 sect. II/13 dark earth, 0-7 cm
ist/2nd C. hard core
surface
8/40 - I - sect. 1/44 dark earth, 0-7 cm
a/3% : - I - sect, 1/44 dark earth, 15-22 cm
10/37 - I - sect. 1/44 dark earth, 35-42 cm
ist/2nd C. brickearth
clay floor
i1/91 - I - sect. I/41 post-med. earth, 0-7 cm
12/90 ‘ - I - sect. 1/41 dark earth, 12.5-19.5 cm
13/41 - I - sect. I/41 dark earth, 51-58 cm
1st/2nd C. brickearth
clay ficor
sealed by ist/2nd C.
fallen wall (see Sa. 4,
5)
14/46 I 4135 sect. I/39 1st/2nd C.
dump/levelling
15/45 I 4165 sect, I/38 1ist/2nd C.
: "ploughsoil"/sandy
parent material?
16/47 I 1802 - - tst/2nd C."brickearth”
wall
t6a (Reference material) 1116 ist/2nd C. "brickearth” wal}

17/92

I 199944269 plan 4259
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1st/2nd C.
wall and plaster

“brickearth”
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93 Buik sample only 7 II

Table 1 cont:

28Ps84 (28, Park St)

18/65 8
?9/54__ 9
20/66 10
Bulk sample only i

21 Reference material

Table 2: Chemistry

18927

41118

4110

4111
4254

4224

%CaC03

sect. I/49 1st/2nd C.

"brickearth"” clay wall

"dark earth”

undated late Roman

"weathered dump”/soil

hard standing/gravel layer/path
Roman "weathered dump”/soil
buiiding material dumps
waterlain? silts

Opus_signinum

Thin

Sample No/ %0rganic %Loss on
Laver Carbon Ignition

COSE84; Courage Brewery

Section

Over Romano-British clay floor (context 1014)

i. Dark Earth 1.6 -
2. Dark Earth 1.6

(pale area)
3, bark Earth 1.7 -

Section 1/562; over later Roman
stone founded building

4. Dark Earth 1.7 -
5. Dark Earth 1.1

Section I1/64

6. RB Occupation 2.4 -
Laver

Clay wWall

7. 1116 0.0 -
(brickearth clay wall}

28 Park St
8, 411iB

9. 4110
10. 4154

- RN
00,
|

16

o O,

4 L2
h (o

- 00
W~

t
2

3

fallenh wall of re-used tegulae, of large

18

20




11. 4224 5
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Table 3: Grain size analysis

10

12

17

13

Sample No/ Clay FZ MZ C€Z Silt VFS8

Laver

COSE84, Courage Brewery, Southwark

2. Dark Earth 17 4 9 13 26

{paie)

3, Dark Earth 16 6 10 13 29

7. Clay wall j4 3 11 27 41

{("Brickearth"}

28P584, 28 Park St

8, Dark earth 29 5 13 1t 2%
{4118)

9, Late? Roman 16 3 9 12 24
"weathered dump” (4110}

10. Roman 17 4 9 12 25
"weathered dump” (4154)

11, Silts 24 11 31 9 51
(4224)

17

13

15

14

14

13

22
i9

12

13
26

24

© ; o

<1

66
56
46

33
60
58

20

Section
Sandy 2
Loam
Sandy 3
Loam
Fine Sandy
Siit Loam

Clay Loam 18
Sandy Loam 19
Sandy Loam 20

Clay Loam




Figure 1: Schematic example of location of bulk and soil micromorphological

samples at Courage Brewery, Southwark; samples 1-8

Figure 1a; Area of clay floor 10i4
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