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Executive Summary

The aim of this report was to present a vegetation classification system of Saint Lucia, based on field studies
and satellite image analysis.

To gude the selction of field sitesasimple starter map was produced, dividing Saint Lucia into 24 cells and
showing approximate elevational zones ambwn areas ofbotanicalinterest. Two hundredplots were
surveyed, each 20 metres in raditigvering a wide rangef elevations in all parts of the countfoth floristic

and biophysical data everecordedwvithin every plot

The floristic datawere analyzedusing Two-way Indicator Species Analys{§WINSPAN), supported witha
manual floristic analysjsto assign thelpts to distinct vegetation classes.

An evaluation was made of prior vegetation classification sysieme Lesser Antilles. This was used, along
with the results of the data analysis, to propthsefollowing new vegetation claf&ation system for Sat
Lucia:

Natural Forest

Littoral Evergreen Forest and Shrubland Semievergreen Seasonal Forest
Mangrove Lower Montane Rainforest
Freshwater Swamp Forest Montane Rainforest

Deciduous Seasonal Forest Cloud Montane Rainforest

Seminatural Fores
Tree Plantations

Non-Forest

Elfin Shrublands Littoral Unconsolidated Sand Vegetation
Herbaceous Swamp (seasonal or permanent) Littoral Scrub, including Cacti

Aquatic Herbaceous Vegetation Fumarole Vegetation

Littoral Rock and Cliff Vegetation Grassland, with or without a few trees or shrubs

Each vegetation class is described and illustrated in some detail in this Pepwp, developed with the aid of
satellite imagey, hasalsobeen producetb show the locations of the major vegetatiorssizs.

Recommendations

1 The TWINSPAN data analysis revealed an apparently striking division in the Lower Montane Rainforest
class into two subclasses. This should be investigated further.

1 Additional plot data should be collected to help finee the vegetn map. Future changes in Saint
Luciabdbs vegetation should be monitored either at
large scale, by analyzing nevatelliteimages.

i1 Plantation trees in the forest reserve should be culled over dira#otv the indigenous forest to further
regeneratén these areas

1T To protect two erfdan@mifonest cldssedlduat Sauf anddveunt Parassthould be
protected to conserve the rare Sewergreen Forest, arml 6 dr y f o shelsl be createdda v e 6
conserve the Deciduous Seasonal Fdrefte northeast of Saint Lucia.

1 No alien species should be plantedoin nearany protected areasndthe importation of ornamentals
should be strictly controlled.
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1 Introduction

The aim of this report is to present a vegetation classification system of Saint hasda on field studiesnd
satellite image analysis.

It is important to hee an accurate and up to date vegetation classification sydétailjing thelocation of the

classes of vegetatiotheir characteristicgyuantityand quality Only in that way can the Forestry Department
produce a management pldmat istailor-made foreach vegetation class. Combined with fauna information, it

will enable important and threatened habitats to be recognized and proposals made for their pristection.
addition Saint Lucia has responsibilities on the world stager exampleSaint Lucia has anobligation to

provide information to theJnited Nations Framework Convention on Clim&tkeange and determining the

extent, condition andliversity of its vegetation typeswill help inthe calculationof Saint Luci® s c¢c ar bon
storage capability. In afition, Saint Luciais required toprovide forest resources information to N Food
andAgriculture Organisation The country also needs an accufadseline so that changes to tlegetationcan

be observednd monitored

A new classification system igequired for the management®éint Luci®d s f or ests. There ar e
classification systemsvhich are discusseah this report, all of which are useful in various waltewever,

most of them were baseuh rainfal| elevation and other envirorental data, with only a small number of field
studiesto 6 g r o u n the egetatiorh 6 B e §1944d,4.955) classificatioaystem,still the most uskil, did

take into account h e v e gpghysiagnamy andl foristics as wels environmental datdut it deat with

climactic formationsonly. Because mch of Saint Luci® vegetation issecondary and disturbed Be ar d 6 s
classification cannot be applied fmanyareas For that reasqra new classification systewas required based

on detailed field studgof the vegetation tha actuallypresent My aim was tgoroduce a accurate and easy
to-usevegetation classificatioaystem usingislandwide vegetatiorsurveysto collect full gpeciesinformation

and environmental dataAfter breakng down the vegettion into differenttypes orclasseswe then usd

remote sensing data (satellite imag produceacompletevegetation map o$aint Lucia

2 Methods

2.1 Summary of the steps taken

As the specialist botanist, one of my main tasks was to attemptassify Saint Lucids very diver
vegetation.The stepsakencan be summarized as follows

1. After quickly reviewing the existing literaturé,produced with Matthew Mortona O6s mapa® e ¢
preliminary, simplified vegetation map) predicing where the main f@st types occur. This map
servedasmy guide tosample the vegetation in different geographical and ecological regidairdf
Lucia. This map was also used by the othmpject biodiversity expertsto guide their stratified
sampling stragies

2. | thencaried out the field work over a period of several months @sligcted floristic, physiognomic
and habitatiata.

3. | conducted a full revievef existing literature relevd to classifying and mappingegetation inSaint
Lucia
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4. Dr JennyDaltry and lanalyzel thefloristic plot data usingTWINSPAN, a software programesigned
to classifyplant species and samgplé alsoperformed a simple manual analysis based on the known
habitats of certain specidsexamined and interpreted the results ofribenericalanalyses

5. | proposed a vegetation classification system, based on the analysis of my dttarangw of the
existing literature.

6. Mrs RebeccaRock of the Forestry Department anthén proceeded to produce thegetation map
with the aid of satellite imgery and GIS

7. |1 then proposed this classification system toRbeestry Department for final adjustments to be made

These steps are described in more detail belowceivedhelp fromDr Jenny Daltry, Conservation Biologist,
Dr Bob Tennat, Project Lader, Vijay DatadinGIS & Data Management Specialisind MatthewMorton,
Critical Habitats SpecialistWhen | use the wordre, it means that | was working with one or more of these
consultantsFor thefield work, | employed a very experienced field asait, Melvin Smith.

2.2 Review of previous vegetation classifications in this region

2.2.1  Forest types of the Caribbean islands (Henri Stehlé)

An early classification system was developed by Henri Stehlé in 1945 based on studies in the neighbouring
islands of Matinique and Guadeloupe. His system had 15 forest classes determined by e¢leamifiath and

soil. There were fivemajor forestclasses; mangrove, xerophytic, mesophytic, hygrophytic and altitudinal
Xerophytic refers to the dry forest, mesophytic to theist forest (mainly now the agricultural zone) and
hygrophytic to the rainforest. Although the terms are now out of fashion, this system has the virtue of
simplictyand lusdi t i n our si(sgto3ddstarterd map

2.2.2  Climactic natural vegetation types (John Beard)

John Beardbés work in the 1940s and 1950s produced
and the Caribbean. Today it is still widely used and respected.

Bear dos sl wlenactécnphysiogh@my, floristics and habitat to classify vegetation into various
formations.Of these, physiognomythe overall general appearance and structurectfhactic vegetation type

- is the most importantEach formation is put into a formation series whosmeaeflects a single major
habitat, for example, the seasonal forest formation sewdsch is made up of fivdormations These
formations showa gradienfrom the highest elevation/wettelsabitatto the loweselevatioridriestas shown in
Figure 1below.

Beard considered only climactic natural types of vegetationd rdated all to an optimum forméin,
rainforest, which he said was not found in Saint Lucia. Ifrigure 1,evergreen seasonal forest would be the
closest to the optimum formation, thormadland furthest from the optimum. Each can be divided into floristic
associations, for example tBacyrodesSloaneaassociation of outower Montane Rainforest

Bear d6s appr oac h iitsevealseappyoximasely fiow the makiral segetatimuld have looked
before humans arrive@nd the relationshgpbetween various vegetation types. It also enables comparisons to
be made between different islands and countries beoafuits stress on physiognomyorfexample, evergreen
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seasonal woodland ald be recogniz# by its structure indifferent countries even though the species
composition may varpecause of geographical separation.

Figurel. Physiognomy of a seasonal formation series along an environmental gradient

(from Beard, 1944)
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The problem in using Beabds s josadurepresent purposethatonly a small percentage of the vegetation

of Saint Luciais climactic. Human activitiessuch asforest clearance and natural disturbancessuch as
landslides fallen trees andwind-damagedtanopies have resultedh acomplex mix of mainly secondary and
modified vegetationMany of the formation names used by Beard are still commonly, bsedhey are often

applied to nonclimactic vegetationto describe how they mighappear if left undisturbed. The clearut
definitions in terms of story structure and height, degree of openness of canopy, amount of ground cover,
abundance of vines and epipéy are difficult to apply where there has béaman and natural disturbance
egecially in the seasonal foresEven in relatively undisturbedower Montane Rainforestt is often difficult

to relate what i fermatiob desariptiom,despecally Breridges] steep slopes and ravines.

Neverthelessthe vegetation clasfication system propose will be closely relate the climactic vegetation
types shown i fFigBe2andhiésssmple butingamplete vegetation map (Figure 3).

Figure2. A transect across a Caribbean isléfrom Beard, 1949).

Trade

PP~
Wind cC'
Montone Zone
with Abunden? Raintall
Mostly Still Ferested

\ Greater Exposure
Temperature Falling

Seasonally Dry Zone

B Il ¥
d";? ﬂ'g i ~ l ﬁ‘ ..' Reintall Decreasing
Now Mostly Cleored @ used _I':‘.\‘ o) ‘ Mate st ‘ '(’l R %

Agriculture £
Littoral & Mangrove o ¥ Littoral & Mangrove
Woodlands Woodlands
Under the influence - Under the influence
of the sea and ,.'.-b
fresh water reneftR31)

i

.'«“"‘o
-.)‘,)L)ﬁ‘ Seasonol ond Dry- Evergreen Forests
'y

N R~ 1116 rumo ff

Swamp Fores!



Gravesori Vegetation Classification

Figure3.Be ar d 6 s vap gf8dntalticial@om Beard, 1949)
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2.2.3 International Vegetation Classification System

A more practical approach is usedAnecesMalleaet alb6 $1999 A Guide to Caribbean Vegetatiofypes
which uses the International Vegetation Classification System (IVC). This sybBtambeen used in the
Caribbean quite extensively, especially in the Greater Antilzse hundred and foumatural/'semnatural
formations and many more specidmsedalliances have beerdescribed for the various formations. The
formations are grouped according to whether they are, tsbeub or herbdominated, scElfin Shrubland
would be grouped in the same classfasexample the Herbaceous Swanfe.g. Cul DeSag.

The hierarchical organization is shown below with an exarfle Martinique (Kimble 1988) which is
presentedn moredetail in Appendix 1.

Order: Tree dominated

Class 1, Closed Tree &hopy

Subclass 1A, Evergreen Forest

Group: I.A.3, Tropical and subtropical seasonal evergreen forest (mainly Heeaed

evergreen trees with some foliage reductiothe&xdry season)
Subgroup:  1.A.3.N, Natural/Semnatural
Formation: 1.A.3.N.a.Lowland tropical or subtropical seasonal evergreen forest
Allian ce: Cedrela mexicana Andira inermis- Hymenaea courbarilForest Alliance

This approach deals with the vegetation as it is and not how it might beBeimg.very completet is always
possible to put an observed vegetations type into a formatidron some occasionyegetation types appear
to fit into more than one formation.

To take this approach in Saint Lucia, alliances would have to be described, presumably hidvadredise
alliances described for Martiniqure Appendix 1would need to be sutantially modified for Saint Lucia. This

would be a project into which much greater resources would have to be put. | would also have a concern that
the number of alliances might b@ numerous to be of practical use.

The resulting classes are identifisad described purely in term of their species composition, and, asasach,
unrecognizable to anyone who cannot identify all these speties.system is therefordifficult for non
botaniststo use

224 Life Zones

A research paper was published by Cowrllsaac and Charles -R. Bourque (2001)with the aim of
developngan i mpr oved ecological (d968s/dgemfofinataadl lfexondsigerd ng Hol
4). The resulting vegetation map is showrFigure5.

ArecesMalleaet al. (1999) dizussedhe Holdridge systeras follows

AHol dridge (1967) proposed a classification of
termed Al ife zones O0He cobsilerer temperature dng raidfall to prévailleet e .
other environmentdhctors in determining vegetatioAlthough the Holdridge system of bioclimatic

units has been used in the West Indies [e.g. in the Dominican Republic (Tasaico 1967) and Puerto
Rico (Tosi 1959, Kumme and Briscoe 1963, Ewel and Whitmore 1973)], it has loeer applied
extensively in the region to make it a useful tool for comparing different islands. Actually, the
Holdridge model has not been shown to be very practical in the Caribbean where different types of
soil, exposure, relief, and many other gemlagjand geographical factors strongly influence its plant

6
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communities. Notwithstanding, it could be very useful as a baseline model for the main categories of
an integrated system of mapping units for the C

This view wassupportedoy Dr Frankln Axelrod, curatorof the Herbarium of the University of Rio Pedras
Puerto Rico (percomm). He told me that the complex topography in Puerto Rico made it difficult to relate
the Holdridge map to what he observed in the field.

The complex topographyf &aint Lucia and theinfluenceof exposurdo the prevailing BstNorth-Eastwinds
would make this model difficult to apply here. For example, thtis¢inct Life Zones are shown along the
Atlantic coastby Isaac &Bourque (2001)butmy data revead reldively uniform coastal vegetatigrwith most
of the observed variation resny from human disturbancand the degree of exposure to the prevailing wind.

Figure4. HoldridgeLife Zone Classification scheme.

Potential evapotranspiration is the amount of evaporation that would occur if water were not limited. Annual
precipitation is rain or snow. (Permission feusing this imageCreative Commons BY SA, any version)
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perhumic superhumid temperature

line
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Isaac& Bourque(2001) also discussed a prior life zones mé#pe Organization of Amecan State§(1984a)
Map of Saint LuciaThey argud that some of the data usedem incorrect, thus resulting in a somewhat
different map.


http://en.wikipedia.org/wiki/Leslie_Holdridge
http://commons.wikimedia.org/wiki/Commons:Reusing_content_outside_Wikimedia
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Figure5. Ecological Life Zones of Saint Lucia

(Isaac & Bourque, 2001).

|| Tropical Premontane Moist/Wet
| | Tropical Premontane Wet
[ "] Subtropical Dry/Moist
|| Subtropical Moist

Subtropical Moist/Wet
Subtropical Wet

2.25 The Nature Conservancy vegetation map of Saint Lucia

This was an ambitious attempt to map vegetation classes in Saint Luciaailisveakness seems to be that a
single woodlands/shrublands vegetation class reaches right from the coast to the lower montane tropical rain
forest. Noother vegetation classification systelthave surveyednor indeed my observations in the field in

8
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Saint Lucia,suggest that this iFue Also, much of theurportedmedium tall sod tropical grassland in the
ChoisewdLapointe aregSouthwestjs either occasionally cultivated @ grassland with 125% tree layer.

Figure6. The Nature Conservancyobés vegetation map of Sair
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2.3 Production2 ¥ | &{ GF NISNJ al LX

After meetings with other consultants involvedtfi® biodiversitycomponenof the project, we agreed that a

initial map was needefbr all specialiststo work from. This map would show some basic vegetation zones,
primarily based on elevation, along widéntfiedbraanmymal o u s ¢
previous research as not having the vegetaigadily predicted frontheir elevation.

To decide on an initial classification, | made a quick survey of previous proposed vegetation classification
systems of the Lesser Antillémcluding those summarized abov@)hey vary in complexity and terminology

but broadly agred. dec i ded st(l945)systemasSa seatting Pdrsection2.2.1), partly because it

was designed to be appliealthe French isfads of Guadeloupe and Martinique;hich areecologicallysimilar

to Saint Lucia andpartly because it is the simplest.

St e h | ® orsfersstoynattira fiorest types onls follows(with his aiginal French terms in brackets)

Mangrove(mangrove)rForest

Xeric or dry (xerophytiqug¢ Woodland
Mesic (mesophytiqueForest

Rainor wet (hygrophytiqug Forest
Altitudinal (altitudinal) Forest

| will not define these types in detalilut in generalthe xeric area receive 180cnmain or lesger year mesic
area 180/ 300cm, andrainfores$ more tharB00cm approximately

We used elevation toetineate the vegetation zones becadstiled rainfall figures were not availapleut
rainfall broadly increases with elevatioAfter several trial attempts, we agreedttkeric areas wreup to
150m elevation, mesic 15220m elevation andainforest220m and above.This produced a map with the
rainforestreasonablyaccuratelydelineated. The high altitie forest formsan irregular narrow band on the
Mount Gimie range sumits and was not markedn the map but the other biodiversity consultants were
informed of this vegetation type and how to reach it.

We raisé the elevatiorof theboundarybetween mesic and xeric in the north and south of the jslaherethe

rainfall is less, andalso marked some hgh hills close to the coastasdry hills tops6 and
6 a n o mbolesbuOme of these anomalies Betit Piton which has almost entirely xeric vegetation and yet
reaches a high elevation. @¢e modificationsensuredthe botanical and zoological teargave attention to

these spots during tHaological surveysin 2002 In addition we marked the backbone watershédrainage

divide) of the island, thus dividinghe leeward and windward sides, adt/ided the island into 12 evenly

spaced leeward and 12 windward cells. The aim of this was to ensure that the biodiversity surveys covered
manydifferentgeographical areas of the island as well as different vegetation zones.

The starter map was merely intended to sass/a rough guide to the distribution of different vegetation types
on Saint Lucia, andotto prejudge what we would findVe correcly expected the final vegetation map to be
substantially modified as a resultrofy field surveys.

1C
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2.4  Samplingvegetation plots in the field

We developed a simple method to sample quite rapidly the vegetation, the physiognomy and ttee habita
throughout the cells and vegetation zones on the starting @ap challengewas that werequired a
standardized method thabuld beapplied toall types of forest, fronsecondaryxeric woodlandwith small

tightly packed treesto rainforestwhere sometree trunks are extremely widéfter preliminary trialsin
contrastingxeric and wet forediypes we decided upon a 2@etreradius circular plot with a 7m radius subplot

in the cente. The prime focus of the standardizdvey was the 7m subplot.

11
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Table 1. The biophysical and floristic information recorded from every plot

Plot measurements Description

Plot Plot number

Date Date of survey

Location Name of area plotis located.in

Team Initials of surveyors present on thisgp survey

Description Simple habitat tpe: e.g river valley, degradediry woodland, rainforest.

GPS N Northing (UTM) of plot centre point as read from GPS

GPSE Easting (UTM) of plot centre point as read from GPS

Rockiness 1=1-10%of ground coverd by rocks2=1030%of ground covered by rocks;
3=>30%0f ground covered by rocks

Canopy (m) Measuredusing a clinometer.

Canopy(%9 Estimatedvisually using a mirror to reflect the canopy

Number of sumpsx6cm
Number of bgsxcm
Wind

Slope(%

Direction(®)

Elevation (m)
Vines

Epiphytes including ferns

Herbs(%9
Ferns terrestria(%9
Mosses/filmy ferns

DBH1 (cm
DBH2 (cm)

Notes

Species names of all trees

DBHScm
Numberof trees

Species names of all

saplings, herbs, vines and

terrestrial ferns
Species ames of all
epiphytes

Other tree species

O=nostumps 2 FT5cmgiameterfound inplot; 1=1-4 stumps 2 ¥5cmgdiameter
found in plot;2=more than 4stumps 2 ¥5cmgdiameterin plot

Onologs2 ¥ xp OY OR @groundd€18gsxp OY R Aoh ordbiidS NJ
2=more than 40gs2 ¥ xp OY oRdrdundS G S NJ

Assessmeribasedon canopy wind noise and sculpturing of vegetation.

0=no windnoise 1=slight wind noise; 2=moderate wind noise; 3=full exposure
sculptured vegetation.

Measuredusing aclinometer.

Slope aspectMeasuredusing a compass

As read from GPS, occasionallith later corrections from map

1=1-30% of treesn plot have vines2=31-70%of trees in plot have vine$>70%of
trees in plot have vines

1=1-30% of treehave epiphytes2=31-70%of tree have epiphytes3>70%of tree
have epiphytes

% ground covervisualy estimated to neares5%

% ground cover of noarborescent fernsyisualy estimated to nearest 5%.

0 = absentrfom trees;1=surfice cover present on most tree®scover with depth
on some trees3=sufacecover with depth on most treet=depths of 2cm
present

Measurement of the diameteat breast height of the widest trunk in them
subplot.

Measurement of the diameteat breast height of thesecondwidest trunk in the
7m sulplot.

Notes possibly usefufor analysisincluding detailsf the plot survey was not
standard.

Genusand speciesiame for wandy species with sterdBHibem.

Number of individual ®f everyspecies with stenDBHb cm(includingarborescent
herbs with trunksibcm).
Genus and species hames

Genus and species hames (dry forest areas only)

Additionaltree species in the areayithin the 20mplot radius.
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Gravesori Vegetation Classification

All of theplot measurements shown in Table 1 were made in theufpiot, with the exception oht e othér
t ree swhickweeegetorded throughout the 20m pldiese additional data enabled us to capture much
more of the floral biodiversity, given that we had a limited time to cover the whole island.

Melvin Smith and| useda Suuntde compass tomeasure thelirection of the slope, &uuntee PM5
clinometer to measure canopy height and the slapd a KDSE F10-02DM tape to measurdrunk size
(diameter at breast height, DBH\Ve tok digital images ogach plot We used a Garmig etrexto record
location (using the universal transverse mercator system, @hilelevatiorin metres

We used a stratified sampling approachdecide where to conduct the plagsiided by the zones shown on the
starter mapo ensureve would not miss any ramegetation typesTo make more efficient use of odriving

and walking time, several plots weassessed atvery destination. Plots were not chosen randomly, but
selected to illustrate the variety within each destination. Thus in rainforestastsp slope, a gentle slope, a
ridge top, a gulley, exposed posttioasd/orsheltered positions might be chosen.

| entered the data into an Excel filkn exampleof the species data recorded on oneiplshownin Table 2

Table2. Plant pecies recordeih Plot 167, Raillon south, Mon Repos

Trees No. Saplings Vines Ferns Other Trees
Ixora ferrea 1 JAiphanes minima |Anthurium  palmatum JAdiantum tetraphylum |Chionevenosa
Daphnopsis macrocarpa 2 Schradera exotica Selaginellaflabellata
Guarea glabra 1 Marcgravia umbellata
Pouteria multiflora 1 Philodendron lingulatum
Dacyrodes excelsa 3 Smilax oblongata
Alsophila muricata 1
Aniba bracteata 1
Guarea macrophylla 2
Licania ternatensis 2
Micropholis guyanensis 1
Myrcia antillana 1
Ocotea eggersiana 1
Quararibaea turbinata 1
Rudgea citrifolia 1
Sterculia caribaea 7
Swartzia caribaea 1
Tapura latifolia 1

Melvin Smith and carried out the field work over a period of several months, twice wedaldywere able to
identify all502 speciesof plantswe came across 204 plots, producingover §200 records in totalwith the
exception of ongrass (subsequentigantified asPaspalum urvilleq In addition we recorded 30 species lists
in placeswhere a plotould not be conductedsually mesic spotsn private land onarrowroadside remnants.
Our ability to identify species even when sterebased orthe exgrience ofabout 600 fullday field tripswith
Melvin Smith over a period of 11 years to all parts of Saint Lu@aring this time, we haveollecied about
2,000 vouchered herbarium specimepseparedvith the help of Chris Sealysdndaddedabout250species to

theknown floraof Saint Lucia
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Gravesori Vegetation Classification

Figure8. The plant survey team in the field

(@)Melvin Smithusing clinomete(R. Graveson, FCG) (b) Chris Sealys, Melvin Smith and Roger Graves
in Raillon Forest (JDaltry, FCGFFI).

‘ M ‘
() Compass to measure slope aspect (R. Gravesc

K &l
(e) Melvin identifying trees (R. Graveson, FCG)
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Gravesori Vegetation Classification

Occasional new species were fouddring thepresent surveyas well assomespecies that hadot been
collected since 1939%éforeJohn Beard s f i ) Specimens weargreparedby Chris Sealysherbarium
assistant in the Forestry Departmell. Sealys alscaccompanied us osome trips and madeerbarium
collectionsandhelpedto record dataaspart of his hdparium training. alsomade additional collections when
Chris was not preser(Details are irmy Herbarium and Taining report Graveson 2009

We decidd to be inclusive of informatiomather than exclusive. Given the often difficult terrain and time
constraints it was sometimes difficult to exactly determine if a tree was in osideibf the plot, partially or

totally. In such cases the tree was included in the [@omme slopes werso steep that it was virtually
impossible to enter them. Rather than ignore a quite common habitat, | decided to survey them as best as
possible by dropping a pe down andisually assessing the plot from a distanSBemedata wereomittedfrom

such plotssuch adree girth PBH) and ground cover.

The plot locations are shown on Figure 9, ameraw datafrom all plots areshown in Appendix 2 and b

2.5 Analysis of field plot data

We used two methods to compare the species found in different plots @hyvawindicator Species Analysis
(TWINSPAN), using a computer program, and (2) a manual floristic association analysis based on the known
habitats of certain species. The second method was used as a means of corroborating and interpreting the
vegetation @sses identified using the first.

251 Two-way Indicator Species Analysis (TWINSPAN) of tree presence and absence

TWINSPAN was originally devised as a Fortran program by Hill (1979). It has become one of the most
popular hierarchical clustering techniques f@ssifying species and samples (plots), organising them into an
ordered tweway table or dendrogram (tree diagram). We used the TWINSPAN program of the Community
Analysis Package 4.0 (PISCES Conservation Ltd, Lymington, UK), which uses an MS Windowex éeantl

can upload data prepared using MS Excel.

In this analysis, samples (plots) are first ordinated using Reciprocal Averaging (also called Correspondence
Analysis) to show the relationship between both species and plots in a reduced space. Pludsetimahrsy

species in common will appear closer to one another than to those that have very different species. The
TWINSPAN program then uses the centroid line to divide the samples into two groups, negative and positive.
The two groups are then further sliided into four groups, eight groups and so on using an iterative
procedure. The final groups, or vegetation classes, wil not necessarily be equal in size, with some rare classes
having as few as a single plot, while others may contain a cluster ddrgituts. These vegetation classes are

then ordered so that similar classes are placed near each other. After classifying the plots, TWINSPAN can then
classify the plant species according to which vegetation type they belong to. As the name of this analys
suggests, TWINSPAN can also identify indicator species, whose presence can be used to separate classes. See
Kent & Coker (1992) for more details.

Despite its complex theory, TWINSPAN has many advantages, including the ability to handle large numbers of
species and plots simultaneously and the ability to avoid recognising plots as similar based on the shared
absence of species (a common problem of many other forms of analysis). TWINSPAN also removes the need
to interpret ordination graphs by eye, and fihal outputsi a twoway table or tree diagraiin are relatively

simple and easy to understand.

15



Gravesori Vegetation Classification

Figure9. The locations of plant survey plots.

Note the vegetation classes on the RfFase map were taken
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