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Botanical Indicators in Historical Archaeology 
SUE PEARSON 

Althaugh plants can be found growing on the surface of many Australian historical sites, archaeologists have 
given them relatively little attention, except to note the presence offruii trees or other remnant exotic species. 
In thispaper, Sue Pearson, of Tamworth, New South Wales, discusses a research project in which she examined 
the use ofplants as indicators of historical archaeological sites in Australia. On the basis of fieldwork at a 
selection ofsites in north-eastern New South Wales, she was able to demonstrate that plants can assist in site 
location and assessment, thusavoiding the high equipment costs of some prospecting methods and the damage 
to sites caused by test excavation. She describes a method for the botanical examinirtion of the surface of 

historical sites and recommends that furrher work on this subject should be undrrtuken. 

I N T R O D U C T I O N  
In this age of rapid development, the location and recording of 
historical archaeological sites is of prime importimce. In the past, 
excavation has figured prominently as a methoti for the initial 
investigation of such sites, but this method is increasingly seen zi.: a 
last resort, as it is, by its very nature, a totally tiestructive process,' 
expensive, t ine consuming anti labour intensive.' Written recortls 
may exist to indicate the location of aparticular site anti the features 
that wcre once part of that site hut whether or notrecords exist, when 
field studies are atternptcd historical sites often p o v e  to be 
ch:ilacteriseci by shallow, vegetation-covered deposits with fcw 
surfaceclues to indicate the locationof the features to be investigated. 

The shallow nature of many Australian historical archaeological 
deposits can be attributed io the fact that a mere 200 years comprises 
the whole pcriod of European settlement, while the lack of surface 
indicators can, for the most part, be ascribed to past construction 
methods. These methods often involved tinlbcr or bark walls 
supported by wooden bearers placed directly on the ground or 
structures elevated on wooden 'stumps'. In both instances, few, if 
any, traces have subsequently heen left on die srlrface of the site to 
indicate the position of these structures. 

[TI order to locate features in the sittiations just described, it has 
been usual to resort to test excavations or aerial photography or one 
of avaricty of gec>physical procedures such as resictiviiy and rnagnetic 
survey methods. Without exception, all thesc techniques are either 
expensive, time consuming, destructive or require a considerable 
clegree of expertise. To overconlc these problenis. any new technique 
would have to be capable of being applied quickly and easily, require 
no expensive equipment or spcciiilist knouletlge and disturb the site 
as little as possible. An attempt to forniulate such s technique bi.c;unc 
thesubjcctof aR.A.Honours thesis, tliat was undcrtakenduring 1986 
through the Uepartnlent of Archaeology and I'alaco;mtlut)pology in 
the University of New Englantl. 

BACK(;ROUND AND HISTORY 
Plants have beenrccognised as site indicators since 1541, when John 
Leland commented on the differentiai growth rate of  crops grou ing 
on the site of Silchester, a Romano-British toKn in Hanipshire, 
southern England, that was abandoned some tinlz after the fifth 
century Studies in overseas countries into the use 0 1  plailts as 
archaeological site indicators have t;iken many fornls and covered a 
relatively wide variety of situations."he use of plants in Australian 
archaeology, however, would appear to have been confined to 
investigations into the foods associated with prehistoric so~ ie t i e s ,~  
plant t aph~nomy,~  pollen and other micro-fossil studies,' fires and 
c l i~na te .~  Although aerial photography would seem to be one area of 

archaeological investigation that has comistently usedplants as site 
indicators,l0 in Australia its use would dppcm to have been restricted 
to veq few researchers." 

Apart from a few exceptions, there has been very little work 
undertaken on the as5ociation of plants with archaeological sites in 
Australia. 'I'heexceptions, in the main, consist of studies such as the 
unpubiisheti theses by Gillespie" and Winston-Grcgson," 'and the 
mention by Comlah of' exotic trees near ;ibandoneti building sites on 
Saumareii Station, Armidale, New South Wales, of changes in the 
vegetation on a shell midden near Kenipsey, New South Wales, and 
of crop-marks on an aerial photograph taken near Wagga Wagga, 
New South Wales." It may also be passible that studies have been 
undertaken and not p~~blished bur in general, on the rare occasions 
when observatior~s on this type of association have been made, they 
have usually been confined to unreferenced statements such as: 
'What is left then are poignant reminders of a former home in the 
shape of shelter~ng trees, the remalns of an orc11:ird or a garden ' " 

P L A N T S  AS SITE: I N D I C A T O R S  
Given that an archaeological site is a place where evidence of past 
human activity may be found and that artcfact~ are theproducts of that 
activity, it is yx)ssible to argue that the plants on cui archaeological site 
niay bc seen as a type of artefact. The plants that corrlti be seen as 
artefacts woulti he native plants left standing during clearing 
operations, wced species, both native anti naturaliseti, and/or garden 
escapes which havecoloniseddisturhcd ground after the abandonment 
of a site, and exotic plants (which are defined as being any plant 
introduceti into an area from some other location, including native 
qxcies that have been introduced into an area in which they are not 
liornially found). During the course of the project two main types of 
exotic p1;int.c wcre encountered; those that were introduced weed 
species and tiicisc that wcre cultivated species that had once been part 
of a gartien :tssoc~ated with a site. To distinguish between these two 
categories of exotic species. the cultivated species, becairse they 
represinred a small remaining part of a garden and were important to 
the stiiciy :LC site indicators, were referred to as 'remnant exotic 
vegexition'. The intrcxit~ceci or exotic wced species, on the other 
hand. isere inclutied in tile general list of plant species present on the 
site, becausc their ini1x)rtancc to thc project la) not in whether lhcy 
were introduiceti but whether there was any vari:ltion in their 
proportional repicsentation on the site. 

If plmB are to become site indicators, they have to be able to 
survive in a habitat that may not be their natural environment. If they 
are unable to do this, the plants that replace them, or the descendants 
or successors of the replacement plants, have to be able to be 
recognisedso that they can then become thesite indicators. However, 



before any plants could be used in this capacity it would have to be 
established that they were present on a site as a result of past human 
activity, even though they were not directly part of that activity. To 
achieve this it would be necessary to identify the type of plants that 
are associated with archaeological sites and to establish that the 
plants are there because there is a direct link between them and the 
site, and that they had a part to play in the archaeological site 
formation processes. 

When a site is abandoned some plants are able to take root and 
grow, establishing a simplecommunity. Changes in the structure and 
composition of this community then proceed at varying rates until a 
point ofdynamic equilibrium is reached and the community becomes 
more or less stable.16 The first organisms to become established in 
this process of community establishment and change, referred to as 
a succession, are known as pioneer plants. These pioneers are usually 
weed species, that is, inthis instance, plants that areadapted to exploit 
disturbed areas of landI7 and which have no economic value or are a 
nuisance in the particular location in which they are found. 

Just as artefacts andnon-artefactual materials are affected by soil 
pH, so too are plants. The degree of acidity or alkalinity of the soil 
is responsible for the availability of plant nutrients" and is therefore 
a limiting factor for plant growth. Some plants are able to grow over 
a wide pH range, while others are restricted to either acid or alkaline 
soil  condition^.'^ Every plant has its own range of physical and 
chemical requirements and therefore natural growth on a soil can 
provide some evidence about that soil. This can be exemplified by 
alkaline soils that often develop from limestone rocks and, as a 
consequence, cause iron and phosphoms to form insoluble salts 
which then become unavailable to ordinary plants, even when the 
nutrients are present in large amounts. To overcome this situation 
some wild plant species have evolved the ability to obtain nutrients 
under these conditions, with the result that a vegetation type that is 
indicative of limestone regions is produced.20 When plants that are 
indicative of aparticularsoil type suddenly occur in acommunity that 
is associated with a different soil type, it becomes obvious that 
something must have brought about a change in the soil at that 
particular location. For example, an aerial photograph of a shell 
midden at Clybucca near Kempsey, New South Wales, shows a 
dramatic vegetational change between the midden and the area 
surrounding it." It is this type of vegetational change that should be 
capable of being exploited to locate archaeological sites. 

It can be further argued that if a building or some other stmcturc 
has been present on a site, it must have occupied a specific area for 
the period of time from construction to demolition or removal. The 
areaof soil on which the feature was located would have had plants 
excluded from it, either because of the presence of the feature itself 
or because the feature created conditions that were unfavourable for 
plant growth. For example, a wall would exclude plants on the area 
that it occupied, while a house would exclude plants by creating dark, 
dry conditions beneath its floors. During the period that plants were 
excluded from such an area, soil nutrients would not have been 
utilized and vegetable matter would not have accumulated. As a 
result of this, acomparison of the soil in the areaof exclusion with the 
soil surrounding it should show higher nutrient levels and a reduced 
humus content in the area of exclusion. 

A situation similar to this was indicated in a study carried out on 
the rangelands of the northern New South Wales Tablelands. In this 
study, it was shown that heavy grazing and the high input of animal 
waste in the vicinity of a sheep camp reduced the humus content and 
increased the nutrient levels of the soil. Also associated with the area 
was a striking zonation of native and naturalized grass species, that 
was thought to have been created by the differential response of the 
various plant species to the different nutrient and humus levels.22 

Given the similarity of the soil conditions that were shown to 
exist in the above study and those thought to exist as a result of 
archaeological site formation processes, it should be possible to 
utilize zonation of vegetation to locate features that are no longer 
visible on archaeological sites. Confirmation of this proposition has, 
in fact, been provided by an investigationconducted by HelenZeiner 
on the site of the Angel Mounds Indian village, on the Ohio River, 
Evansville, Indiana.23 By sampling and observing changes in the 
vegetation and analysing soil samples taken at regular intervals along 
a series of &ansects that crossed the site, it was possible to locate the 
wall and some earthworks associated with the village. The soil 
changes were established by variations in the pH levels alone.24 It 
was also shown that the length of time between the collecting and 
testing of the soil samples did not have any significant effect on the 
pH levels and therefore the soil analysis didnot have to beundertaken 
with any haste after c o l l e c t i ~ n . ~ ~  The results of this vegetation and 
soil analysis showed that there was a correlation between pH and the 
floral distribution of certain 'indicator' species and that certain 
common plants growing on the site were sensitive to pH differences 
of only a slight degree. Excavations across what was thought to be 
the wall site showed that the wall was in fact located where it had been 
predicted on the basis of vegetational changes.26 

THE RESEARCH PROJECT 
It was the purpose of the project discussed in this paper to investigate 
and assess, under Australian conditions, the use of plants as a method 
of locating historical archaeological sites and features within those 
sites. If the use of plants was to be shown as a satisfactory means of 
identifying such sites and an alternative method to the digging of test 
pits to locate features, several important factors had to be kept inmind 
during the course of the investigation, particularly when the 
methodology was being devised. These factors were: 

1. The method had to be able to be used by any field archaeologist, 
not just those trained in botany, soil science or chemistry. 

2. The time involved in carrying out the procedures had to be less 
than that required for the digging of test pits, i.e. the fieldwork 
associated with data collection had to be able to be carried out 
quickly and easily. 

3. Data had to be able to be analysed rapidly, and the use of 
laboratory facilities reduced as far as possible. 

4. The costs of all procedures, equipment and materials, necessary 
for the gathering of data and its subsequent analysis, had to be 
minimal. 

To satisfy the purpose of the project, it was necessary to 
demonstrate that: 

1. Remnant exotic plant species were associated with historical 
sites. 

2. There were differences in soil pH between the area where an 
historical feature had been located and the area surrounding the 
position of the feature. 

3. As a result of differences in the soil pH, there were either 
complete changes or at least some variation in the proportional 
representation of the plant species in the area in which the pH 
changes occurred. 

A total of eight sites were selected for investigation during the 
project. These sites were situated in four different locations in two 



Fig. I :  Location of srudy area and sites 

con&astinggwgraphicalregions. Thechoice was limiiedto historicai 
sites because, unlike prehistoric sites, they had documentary and/or 
oral sources that could provide a control. Two sites were chosen in 
each location, at Armidale, Tamworth and Woods Reef, in the New 
England region, and at Coonabarabran, in the Orana region (Fig.1). 
By ensuring that one of the sites ineachlocation hadclear indications 
to show where a feature had been located and the other site displayed 
no such traces, it was possible to introduce a further control into the 
study. With theexception of Site4 at Woods Reef, which was aschool 
site that had been built in 1897 and abandoned twenty-one years ago, 
all the sites were house sites that had been abandoned between 
thirteen and approximately one hundred years ago. 

In this paper only one of these sites will be discussed in detail, 
because the same methods were applied to all of the sites, the only 
variation being the number of sampling transects, which depended on 
k e  size of the site being investigated. 

METHODOLOGY 
The initial problem when deciding on a methodology was that it had 
to be capable of modification to suit individual sites without distorting 

'the results. Eventually the following procedures were decided upon: 

1. All the sites were selected on the basis of remnant exotic 
vegetation being present, either on its own or in association with 
the remains of an historical feature such as the ruins of an 
abandoned building or traces of one that had been demolished or 
removed to another site. 

2. Once the site was located, a30 m tape was pegged out across the 
site so that it roughly bisected (and extended beyond) the feature 
or the area where it was thought a feature may be located (Fig. 2). 
This tape then became the base line from which all survey 
measurements were taken, and is hereaf'ter referred to as the 
primary transect. 

3. Using a second 30 m tape, offsets were taken from the primary 
transect to the various specimens of remnant exotic vegetation 
and to any features, so that their positions could be plotted on a 
map. 

4. Each remnant exotic species was then assigned a uniquc number 
which was recorded in a field book, one number to a page. Two 
specimens of each species were collected and tagged with their 
species number. One of the specimens was taped to the page of 
the field book on which its number was recorded, while the 
second was placed in a plastic bag for later identification. 

5. A series of secondary transects, 20 m long and identified by a 
capital letter, were set out at predetermined points along, and at 
right-angles to, the primary rransect (Fig. 2). These secondary 
transects were established so that what is known as the point 
quadrat method of vegetation sampling could be employed. 

6. A frame, 50 cm long with six points set at 10 crn intervals along 
its length, was placed on the ground with the first point on the end 
of the first secondary transect. Beginning at the second point, 
each plant whose base was touched by a point was recorded as a 
'hit', while any points touching bare ground or an obstruction 
were recorded as a 'miss', and the nearest plant to that point was 
recorded. Where two or more points were associated with a 
single plant because of its size, h e  relevant points were entered 
as 'hits' and bracketed together at the time of recording. During 
the course of the sampling, any previously unencountered species 
was assigned the next of the consecutive identification numbers, 
and was tagged and sampled in the same way as the remlant 
exotic species had been. All 'hits' and 'misses' were recorded 
according to the species number, which w as entered on a prepared 
sheet, an example of which is shownin Figure 3. After the results 
for each of the five recording points were obtained, the frame was 
turned over once and a further five points were recorded. The 
frame was then turned over twice to establish a non-recording 
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Fig. 2: Position ofprimary andsecondary trarzsecrs, vegetation 
sampling intervals, soil sampling poinfs, features and remnant 
exotic vegetation on Sire 3. 
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Fig. 3: Example of the worksheets used for the recording of ihe 
plant species sampled by thepoint quadrat method. Eachpair of 
lines represents a recording interval, while the internal divisions 
either side of the numbers represent the sampling points. The 
numbers refer to the species identijied at that poins. Lines through 
the i&ernal divisions indicaie a hiss '  at that point. Numbers 
bracketed together denote the presence of a single plant that was 
recorded et two or more points. 

interval of 1 m. This whole procedure was repeated along the 
entire length of the secondary iransect, establishing 10 recording 
intervals, or 100 sampling points. 

Because each recording interval had an exact position, it 
was possible to identify and map each interval by its transect 
letter and anumber; for example A1 referred to the firstrecording 
interval and A10 to the last (Fig. 2). 

7. To establish if any significant changes in the soil pH were 
associated with the location of features and/or vegetational 
changes, soil samples were taken at the conclusion of the 
vegetational sampling. Using a 4 cm diameter pipe that was 
driven 8 cm into the ground, three samples of soil were taken from 
each of a series of predetermined positions along the primary and 
secondary transects (Fig. 2). Additional samples were taken at 
points sufficiently removed from the ends of the transects to 
render them 'off site'. This was done to determine if any soil 
changes that were present were the result of human activity or 
natilral process. 

8. All soil samples were placed inplastic bags and labelled with the 
site number and sampling point. Plastic bags weredecidedupon 
as the storage method for the soil samples after enquiries were 
made about the likelihoodof the plastic bags significantly changing 
the pH  reading^.^' I t  was established that very slight changes 
towards the acid side could occur but at the level of accuracy that 
was being employed the readings were unlikely to be affected.28 

9. Once the collection of the field data was completed, a map was 
drawn for each site showing the position of any features, the 

remnant exotic vegetation, and the transects and the sampling 
intervals for both the vegetation and the soil (Fig. 2). The soil 
analysis was carried out using an hoculo Lahxr,ttories soil pH 
rest kit, while the plant species were idi.ntifi:ii by the use of 
botanical keys and other relevant publ~cartons 2q 

10. Following the identification of the plant species, the field sheets 
were checked so that ariy instances of a species inadvertently 
being given two identification numbers coultP be eliminated. 
Tables of species were then compiled, graphics showing the 
proportional representation of each species on each of the 
secondary cransects were drawn and finally, rhc results obtained 
from h e  vegetational sampling were subjected to statistical 
analysis. 

The only changes in the procedures consisted of varying the 
length of the primary iransect and varying the number of secondary 
transects. All the secondary oansects were standardised at 20 rn 
unless anobstacle waspresent thatprevcnted this. Where anobstacle 
was present, the plant nearest to the obstacle was recorded as either 
a 'hit' or a 'miss' and ail the points thereafter wtsre recorded a s  
'misses' until the obstacle was passed. 

0 0 5 1 krn 
P 

Fig. 4: Location of Site 3 in the Moore Creek area of 
Tamworth, New South Wales. 

EXAMPLE SITE 
Oneof theeight sites examined will be discussed as anexample of the 
applicationof this technique. This site, designated Site 3, was a house 
sitesituatedon thenorthern slope of ahill on the property Moorsville, 
located about 3 krn north of Tamworth, in New South Wales (Fig.4). 

The house, built by the original selector of the land, had been 
livedin continuously by his son from the timeofhis birth in 1900until 
1948, when hemoved his family into anew residence a short distance 



Statistically, differences in the 
proportional representationof the vegetation 
wereshown toexistover thesiteandbetween 
the secondary transects A and C, and D and 
6. Chi-squared was exceeded at the 0.050 
level when B and C were compared, but no 
significant difference was shown to exist 
between the pairs of secondary transects C 
and D and F and 6. Transects A and D were 
shown to be similar as aresult of there being 
no significant difference between A and C. 
Finally, secondary transects C and D were 
shown to be significantly different from all 
the other secondary transects. 

From the results obtained, the location of 
thehouse andgardenwas estimated as shown 
on Figure 8. A map showing this was 
submitted to the owner of the property for 
confirmation of the actual location of the 
house. As can be seen the orientation of the 
estimated position was slightly incorrect but - - 

Fig. 5: I.ie~r1 ucros,s Site 3 looking west. Thr large wooden po.st ihur war u.sc:ci a.c thc dailun for the most part the estimation was close to 
polnt I-an be seen in the 6a1,kground. l)ivisiorzs on the scale npresent I 0  cm. the actual location. 

Table 1: Ail species growing on Site 3. Asterisk indicates the only 
example of remnant exotic vegetation. Common names are shown 
where known. Species Number 42 could not be identified. 

away. Following its abandonment, parts of the old building were 

an old shed, six small, rectangular wooden blocks set in the ground 
near the fence and afew bits of broken brickscattered about, were the 
only traces of occupation lefi on the site. A large wooden post, tha: 
may have been the comer post of a fence, was located at the western 
end of the site. The only example of remnant exotic vegetation 
present was anold fig tree growing within the confines of a thorn bush 
(Figs 2 & 5). When this site was chosen, a specific request was made 
that only the general location of the site should be made known, as the 
owner's long association with the site provided an excellent 
opportunity to test the accuracy of the method for locating specific 
structures. It was proposed that following the analysis of the results, 
amap showing the estimated location of the house would be submitted 
to the owner for confirmation. 

salvaged for use in the construction of various sheds on the property 
and the site was levelled by a bulldozer.30 All that remained of the 
house site at the time of its examination was a small strip of land that 
lay between a fence and a ploughed paddock (Figs 2 & 5). Several 
upright poles with cross members that appeared to have belonged to 

The large post at the western end of the site was used as a datum 
point. A30 m base line was established from the bottom of this post, 
and the f i s t  of seven secondary transects was set atright-angles to its 

Sp. No. Species Common Name 

7 Carthamus lanaius L. Saffron thistle 
17 Elusine tristachya Goose grass 
21 Fumaria muralis 

base. The remaining six secondary transects were positioned at 5 m 
intervals along the primary transect, with soil samples being taken 
every 2.5 m along its length. Secondary transects A,C,E and G 
provided three soil sampling points each, while B,D and F provided 
six points each. Additional soil samples were taken at points 20 m 
fromeitherendof theprimary transect, at points 10mfromC10, D10, 
E10, F10 and 6 1 0  and at p i n t s  14 m from El ,  11.6 m from F1 and 
9 m f r o m G 1  (Fig.2). 

The exotic remnant vegetation and large plant species together 
with surviving features and the position of the transects and soil 
sampling points are shown in Figure 2. Table 1 presents a list of the 
vegetation sampled on the site. The fig, being the only example of 
remnant exotic vegetation, is indicated in the species list by an 
asterisk. Figure 6 shows the percentage representation of each 
species in the sampled vegetation on each secondary transect and 
Figure 7 shows the pH values. 

Sond. ex Koch. 
Chloris truncata R. Br. 
Malva neglecta 
Medicago polymorpha L. 

var. vulgaris (Benth.) Shin. 
Hordeum leporinwn 
Urtica w e n .  L. 
Marrubiwn vulgare L. 
Pennisetwn clandestinum 
Cassia barclayana sp. barclayana 
Rumex pulcher L. 
Oxalis corniculata L. 
Argemone ochroleucu Sweet. 

37 Silybwn nuzrianwn L. 
38 Bothriochloa macra 

(Steud.) S.T. Blake 
39 Phyfolacca octandra L. 

Smoke weed 
Windmill grass 
Mallows 

Burr medic 
Barley grass 
Stinging nettle 
Horehound 
Kikuyu grass 

Red dock 
Yellow wood sorrel 
Mexican poppy 
Variegated thistle I 
Red grass 
Ink weed 

Lycium,ferrocissimum Miers. African boxthom 
Ficus sp.* Fig 
Unidentified 2 
Capsella bursa-pastoris L. Medic. Shepherds purse 
Slipa verticillata 

Nees ex Spreng Slender bamboo grass 
Stipafalcata Hughes Speargrass 
Asphodelusf~tulosus L. Onion weed 
Kokia tanuzrascim (Lmdl.) J.M. Black 
Parsoon eucalyplophylla F. Mull. 
Steliaria media L. WI .  Chickweed 
Cynodon dacfylon L. Pers. Couch grass 
Loliwn sp. Rye grass 
Porfulaca oleracea L. Pig weed 
Geranium solanderi var. solanderi 

54 Dichondra repens 
Forst et Forst. f Kidney weed 



Fig. 6: Percenragerepresenxationofeachspeciesgrowing 
on the  secondary transects o n  Sire 3. 
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Fig. 7: pH values recorded on Site 3 

Fig 8 Estrmared and irctual posrtron o f  the 
h o m e  and garden o n  Srre 

'kable 2: Species present on three or more sites that were associated 
with the higher range of pH values. One species could not be 
identified. 

Site Xos. Speeies pH range 
on which 
recorded 

2,3,6 Penn.seiwn clandesirnarn 6 - 9  
-- 

2,3,8 Marrubrwn vulgare 8 - 9 5  
-- - - 

3.4.5 7 0 

3,l,h 

4 7 
- - 

4,- ii L I hlnot hloa c rtAs galIr 

3,4,5,6 Geranium solanderi 6 - 9  1 
Aristida jerichoensis 
Tr$olim procumbem 7 -- 9 

2,3,4,5,6 O m i k  corniculata 7 -  

Rumex puicher 

Urirca wens 

Medrcago lacrnraia 



COMPARATIVE RESULTS 
A total of 99 different species, of which 28 were remnant exotic 
species, were identified on the eight sites during the course of the 
project After the results had been compiled from all the sites, inter- 
site comparisons were carried out to establish if any of these plant 
species were associated with more than one site and/or high pH 
levels. Table 2 lists the species that were found on three or more sites 
in association with the higher ranges of pH values. Carthamus 
lanatus, Fumaria muralis, Hordeum leporinum and Stellaria media 
were present on three or more sites but were not associated with high 
pH values and are therefore not included in the list. 

DISCUSSION 
Example site 
The secondary transects C and D appeared to have similar populations 
of Medicago polymorpha, D and E were similar in their counts of 
Pennisetum clandestinwn, Silyburn rnarianum, Bothriochloa macra 
and Capsella bursa-pastoris. Transects C ,  D and E had similar 
populations of Stellaria media. Associated with high pH levels were 
samplingpointsB6 and7, (thoughtto bethesiteof anoldgardenbed), 
C6, and D5 and 6. 

Information supplied by the owner, when the site was revisited to 
verify the location of the house, resulted in the structure thought to be 
the remains of a shed being identified as a t~ellis for supporting grape 
vines. A vine could at this time, due to the arrival of spring, be 
identified by itr green leaves within the confine< of the large boxthom 
bush. At the time of the original survey it had been impossible to see 
this particular example of remnant exotic vegetation. In addition, the 
high pH readings at B6 and 7 were confirmed as being due to the 
disturbance caused by an old garden bed. 

Inter-site comparisons 
No single remnant exotic species was common to all sites. However, 
the number of different plants that were present indicates that a 
number of exotic species are capable of enduring on a site for a 
considerable length of time. In the case of some quince trees on Site 
7, the period involved was about sixty years. 

Correlation between plants and high pH readings indicated that 
there was no single species that was associated with high pH values 
on all sites. The grcatcstnumber of sites on whichparticular species 
were found was five, with Urtica urens, Rumer pulcher Oxalis 
corniculara and Medicago Iaciniata being the plants in question. A 
further six spcics  were present on four sites and another seven were 
found on thrce different sites. In general, the medics :and clovers 
tended to be associated with alkaline conclitions but Grrunium 
solarderi (Lhat occurred on four sitcs in association with high pH 
levels) would seem to be a fairly good c'mdidate for possihlc use as 
anindicator of features. Thcprcsenceofhorchoundtrn thrce sites and 
stinging nettles on five sites, in issociation with high pH values, 
agrees with the comments made by Allcroft'' and Clark.'2 

On the sites that had theremains of features still present on them, 
namely Sites 1 , 2 , 4  and 7,33 the high pH levels tended to occur in the 
areas where the features were located. The vegetation cover in these 
same areas was shown to be significantly different from the 'off site' 
sampling points and secondary transects away from the features. In 
instances where a high pH reading occurred away from a feature 
(Sites 2 and 4),34 the high readings could be explained as a result of 
being located in areas of maximum disturbance, in the first case a 
garden and in the second a school yard. Similar changes in pH were 
shown to exist on those sites that didnot have any remains of features 
and it was therefore felt that it could be assumed that the areas of high 
pH indicated the location of a feature. Support for this assumption 
was provided by the verification of the position of the house on the 
example site, Site 3. 

CONCLUSION 
Although only a small number of sites were investigated, the results 
largely agreed with the ~esu1t.s obtained by Zeiner, 35 that showed that 
plants andchanges in thepH levels across anhistorical archaeological 
site could be utilized to locate features on this type of site. They also 
tended to confirm the observations made by Allcroft anci Clark. 

The bulldozing of a site, as was the case with the site used as an 
example in this paper, did not seem to create problems in the use of 
this method for sire and feature location, although continued use of 
a site for residential purposes may create problems, as earlier patterns 
of soil changes may be masked by later disturbance. This was 
probably the case where Site 6 was concerned.36 This site had 
undergone fairly constant disturbance over the years due to buildings 
being erected over the site of the original house, with the result that 
the continued disturbance made interpretation relatively difficult but 
not impossible. 

One obvious question arises from the results and that is why not 
just take soil samples and determine the pH? There are two main 
reasons for not doing this. First, to achieve a high degree of accuracy 
in the location and orientation of a feature, a large nunber of soil 
samples would need to be collected. As the taking of such samples 
is invasive, the wholeideaofestablishing anon-destructiveprocedure 
for feature location is defeated. The secondreason is that soil samples 
were only taken during the study to demonstrate that soil changes 
coincided with feature location and proportional variations in the 
representation of plant species. This then allowed it to be stated that 
changes in plant populations occurred where features had been 
located. As more data about the association of plant species and 
feature location is collected, it may be possible to simply appraise a 
site visually for feature-indicator plants or complete changes in plant 
populations and not have to bother with formal sampling procedures. 
For example, a complete change in plant population signifying the 
location of the school building actually occurred on the Woods Reef 
schoolsite (Site 4), whichindicates thatthevisualappraisalproposition 
may not be altogether unreasonable. 

The proposed methodproved to be inexpensive, with the purchase 
of the two 30 m tapes and the soil-testing kit being themajor expense. 

Half the sites were surveyed by two people and the other half by 
one person only. Where two people were involved, both parties 
participated in the setting of the tapes, after which one person was 
responsible for the plant collection, identification and soil sampling, 
while the other acted as a recorder. On the sites that werc sumeyed 
by two people thedatacollection tookno longer than a day, and where 
one person was involved the time from start to finish was a day and 
a half to two days depending on the s i ~ e  of the site. 

By assigning numbers to the different species for identification 
purposes, it was established that it would be possible for an untrained 
person to conduct the vegetation sampling part of the procedure, as 
long as a sample of each species was available forreference purpses.  
This was achieved by taping a sample of each of the species to the 
page on which that plant's number was recorded. This allowed each 
species to be identified by its assigned number andremoved theneed 
for identification by botanical name, if the person involved did not 
have botanical knowledge. No skill at all, other than an ability to 
match colours, would be required for the soil analysis. 

Theprocedure workedequally wellon basalt, serpentine, chocolate 
prairie and sandy soils and therefore it would appear that this method 
could be a useful tool for the location of historical archaeoloeical - 
features and may also be suitable for application to prehistoric sites. 

Because plant populations canvary considerably as aresponse to 
seasonal changes, future research should also include records kept 



~hrolcghout the yerar of the plant species that are associated with 
historical sites and features. If this is done, it should be possible to 
build up a relatively large data base, that could be analysed to 
establish which plants are consistently associated with historical 
axchacological sites and fealures at different times throughout the 
year. These species wouiti then become the recognised site and 
feature indicators. 
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