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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 guide the selection of field sites, a simple starter map was produced, dividing Saint Lucia into 24 cells and
showing approximate elevational zones and known areas of botanical interest. Two hundred plots were
surveyed, each 20 metres in radius, coggamwide range of elevations in all parts of the country. Both floristic

and biophysical data were recorded within every plot.

The floristic data were analyzed usifigro-way Indicator Species Analys{FWINSPAN), supported with a
manual floristic analysigp assign the plots to distinct vegetation classes.

An evaluation was made of prior vegetation classification systems in the Lesser Antilles. This was used, along
with the results of the data analysis, to propose the following new vegetation clasaifsyatiem for Saint
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 Forest
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 andliff Vegetation Grassland, with or without a few trees or shrubs

Each vegetation class is described and illustrated in some detail in this report. A map, developed with the aid of
satellite imagery, has also been produced to show the locationsnodijitrevegetation classes.
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 héilge-tune the vegetation map. Future changes in Saint
Luciadbs vegetation should be monitored either at
large scale, by analyzing new satellite images.

1 Plantation trees in the forest reserve showgdblled over time to allow the indigenous forest to further
regenerate in these areas.

1T To protect two of Saint Luciabds most endangered

protected to conserve the rare Semi er gr een Forfe®gtestamaesar vedyshoul

conserve the Deciduous Seasonal Forest in the-aaghof Saint Lucia.

1 No alien species should be planted in or near any protected areas, and the 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 Sainthasgd on field studiesd
satellite image analysis.

It is important to have an accurate and up to date vegetation classification siettlmg thelocation of the

classes of vegetatiotheir characteristicgjuantityand quality Only in that way can the Forestry Department
produce a management pldnat istailor-made for each vegetation class. Combined with fauna information, it

will enable important and threatesh habitats to be recognized and proposals made for their protdntion.
addition Saint Lucia has responsibilities on the world stafer example Saint Lucia has arobligation to

provide information to thé&Jnited Nations Framework Convention on Clim&thange and determining the

extent, condition andliversity of its vegetation typesvill help inthe calculationof Saint Lucid s car bon
storage capability. In additigi®aint Luciais required tgorovide forest resources information to thi Food
andAgricultureOrganisation The country also needs an accutzseline so that changes to Wegetatiorcan

be observednd monitored

A newclassification system is required for the managemeSaoft Luci®d s f or ests. There are
classificaion systemswhich are discussedh this report, all of which are useful in various wali®wever

most of them were based rainfall elevation and other environmental data, with only a small number of field
studiesto 6 g r 0 u n the vegetatioiBéa d @ %44, 1955) classificatioaystem,still the most usil, did

take into account h e v e gphysiagndmyg and 8oristics as wels environmental dataut it deat with

climactic formationsonly. Because mch of Saint Luci® segetation issecondary and disturbed Bear d 6 s
classification cannot be appliedrianyareas For that reasqra new classification systewes requiredbased

on detailed field studies of the vegetation featctuallypresentMy aim was tqroduce a accurate andasy
to-usevegetation classificatiosystem usingislandwide vegetatiorsurveysto collect full gpeciesinformation

and environmental dataAfter breakng down the vegetation into differemypes orclasseswe then usd

remote sensing data (satelliteaigss) to producea completevegetation map dbaint Lucia

2 Methods

2.1  Summary of the steps taken

As the specialist botanist, one of my main tasks was to attemplassify Saint Lucid@s very diver
vegetationThe stepsakencan be summarized as follows

1. After quickly reviewing the existing literaturé produced with Matthew Mortona O smapad e ¢
preliminary, simplified vegetation map)predicing where the main forest types occur. This map
servedasmy guide tosample the vegetation in differentoggaphical and ecological regions $4int
Lucia. This map was also used by the otlpeoject biodiversity expert¢o guide their stratified
sampling stragies

2. | thencarried out the field work over a period of several monthscafidcted floristic, phgiognomic
and habitatlata.

3. 1 conducted a full reviewf existing literature relevd to classifying and mappingegetation inSaint
Lucia
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4. Dr JennyDaltry and lanalyzed thdloristic plot data usingrWINSPAN, a software progragfesigned
to classifyplant species and samplé¢ alsoperformed a simple manual analysis based on the known
habitats of certain specidsexamined and interpreted the results ofribeericalanalyses

5. | proposed a vegetation classification system, based on the analysysdaftarandhe review of the
existing literature.

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

7. 1then proposed this classification system toRbeestryDepartment for final adjustments to be made

These steps are described in more detail bdlogceivedhelp fromDr Jenny Daltry Conservation Biologist,
Dr Bob Tennet, Project Leader, Vijay DatadirGIS & Data Management Specialistnd MatthewMorton,
Critical Habitats SpecialisiWhen | use the wordve, it means that | was working with one or more of these
consultantsFor thefield work, | employed a very experienced field assistant, Melvin Smith.

2.2 Review of previous vegetation classifications in thegion

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 Martinique and Guadeloupe. His system had 15 forest classes determinedtlonatewfall and

soil. There were fivamajor forestclasses; mangrove, xerophytic, mesophytic, hygrophytic and altitudinal
Xerophytic refers to the dry forest, mesophytic to the moist forest (mainly now the agricultural zone) and
hygrophytic to the raiforest. Although the terms are now out of fashion, this system has the virtue of
simplictyandlusdi t i n our si(septbr23.6st arterd map

2.2.2  Climactic natural vegetation types (John Beard)

John Beardés work in the 1940s and 1950s produced
and the Caribbean. Today it idllsvidely used and respected.

Bear doés 8 ylgnacécnphysiognemy, floristics and habitat to classify vegetation into various
formations.Of these, physiognomythe overall general appearance and structurechimactic vegetation type

- is the nost important.Each formation is put into a formation series whose name reflects a single major
habitat, for example, the seasonal forest formation sewkgh is made up of fivdormations These
formations shova gradienfrom the highest elevation/wtesthabitatto the loweselevatioridriestasshown in
Figure 1below.

Beard considered only climactic natural types of vegetatod réated all to an optimum formétn,
rainforest, whichhe said wasnot found in Saint Lucia. Ifrigure 1,evergreen easonal forest would be the
closest to the optimum formation, thorn woodland furthest from the optimum. Each can be divided into floristic
associations, for example tBacyrodesSloaneaassociation of oucower Montane Rainforest

Bear d 6 s a p p usefal belcausi eevealseappyoximately how the natural vegetation would have looked
before humans arrivednd the relationshipbetween various vegetation types. It also enables comparisons to
be made between different islands and countries Beaafuis stress on physiognomyotFexample, evergreen

a
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seasonal woodland could be recogdiZsy its structure indifferent countries even though the species
composition may varpecause of geographical separation.

Figurel. Physiognomyof a seasonal formation series along an environmental gradient
(from Beard, 1944)
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The problem in using Beabds s foisoureomasent purpose tisatonly a small percentage of the vegetation

of Saint Luciais climactic. Human activitiessuch asforest clearance and natural disturbancessuch as
landslidesfallen trees andwind-damagedanopieshave resultedh a complex mix of mainly secondary and
modified vegetationMany of the formation names used by Beard are still commonly, bsédhey are often
applied to nonclimactic vegetationto describe how they mighippearif left undisturbed. The cleaut
definitions in terms of story structure and height, degree of openness of canopy, amount of ground cover,
abundance of vines andippytes are difficult to apply where there has bbaman and natural disturbance
especially in the seasonal foredven in relatively undisturbedower Montane Rainforesit is often difficult

to relate what ifermation descriptice espetiady oB redges, dtéep slopes and ravines.

Neverthelessthe vegetation classification systémropose will be closely related the climactic vegetation
types shown i fFiglBe23nddidssnplabutingompalete vegetation map (fire 3).

Figure2. A transect across a Caribbean isléindm Beard, 1949).
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Figure3.Be ar d 6 s vae of®aintd ticia(from Beard, 1949)
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2.2.3 International Vegetation Classification System

A more practical approach is usedArecesMalleaet ald $1999 A Guide to Caribbean Vegetatiorypes
which uses the International Vegetation Classification System (IVC). This sylséembeen used in the
Caribbean quite extensively, especially in theed®er Antilles.One hundred and foumatural/seminatural
formations and many more specibgssed allianceshave beerdescribed for the various formations. The
formations are grouped according to whether they are, tseeub or herbdominated, scElfin Shrubland
would be grouped in the same classasexamplethe Herbaceous Swan(e.g.Cul De Sal

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

Order: Tree dominated

Class 1, Closed Tree &nopy

Subclass 1A, Evergreen Forest

Group: I.LA.3, Tropical and subtropical seasonal evergreen forest (mainly -eaadd

evergreen trees with some foliage reductiothedry season)
Subgroup:  1.A.3.N, Natural/Seminatural
Formation: [.A.3.N.a.Lowland tropical or subtropical seasonal evergreen forest
Alliance: Cedrela mexicanaAndira inermis- Hymenaea courbariForest Alliance

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

To take this approach in Saint Lucia, alliances would have to hmiltkx$, presumably hundredsven the
alliances described for Martiniqire Appendix Iwould need to be substantially 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 identified and described purely in term of their species composition, andaws such,
unrecognizable to anyone who cannot identify all these spéldigssystem is thereforalifficult for non
botanistdo use

224 Life Zones

A research paper was published by Cornelius Isaac and ChatfesBeurque (2001)with the aim of
developngan i mproved ecol ogi cal (29673systeim Dfinatuaat life aomgBbiglsei ng Ho |
4). The resulting vegetation map is showrrigureb5.

ArecesMalleaet al.(1999) discussethe Holdridge systeras follows

AHol dri dge (1967) proposed a <classificadly on of
termed fAlife zones oHecdnsadereddempeoature langd ramfall tocplevainaver e .
other environmental factors in determining vegetatithough the Holdridge system of bioclimatic

units has been used in the West Indies [e.g. enDbminican Republic (Tasaico 1967) and Puerto

Rico (Tosi 1959, Kumme and Briscoe 1963, Ewel and Whitmore 1973)], it has never been applied
extensively in the region to make it a useful tool for comparing different islands. Actually, the
Holdridge model ha not been shown to be very practical in the Caribbean where different types of
soil, exposure, relief, and many other geological and geographical factors strongly influence its plant

6



Gravesoni VegetationClassification

communities. Notwithstanding, it could be very useful as a baselinel fiocodbe main categories of
an integrated system of mapping units for the

This view wassupportedoy Dr Franklin Axelrod, curatoof the Herbarium of the University of Rio Pedras
Puerto Rico (percomm). He told me that the complex topoghy 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, thlisénct Life Zones are shown along the
Atlantic coasty Isaac &Bourque (2001)butmy data revead relatively uniforncoastal vegetatiqgrwith most
of the observed variation refing fromhuman disturbancand the degree of exposure to the prevailing wind.

Figure4. HoldridgeLife Zone Classification scheme.

Potential evaptranspiration 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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Isaac& Bourque(2001)also discussed a prior life zones mtye Organization of American State€l984a)
Map of Saint LuciaThey argud that some of the data usecmincorrect, thus resulting in a somewhat
different map.

(OF:


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

(Isaac & Bourque, 2001).

|| Tropical Premontane Moist/Wet
| | Tropical Premontane Wet
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Subtropical Moist/Wet
Subtropical Wet

2.2.5 The Nature Conservancy vegetation map of Saint Lucia

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

8
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Saint Lucia,suggest that this igsue Also, much of thgurportedmedium tall sod tropical grassland in the
ChoiseulLapointe aregSouthwest)s either occasionally cultivated @rgrassand with 1025% tree layer.

Figure6. The Nature Conservancyb6s vegetation map of Sai l
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2.3 Producton2 ¥ I &a{ G NI SNJ al LJX

After meetings with other consultants involved in the biodivergityponenbf the project, we agreed that a

initial map was needefr all specialiststo work from. This map would show some basic vegetation zones,
primarily based on elevation, along with foaammg mal ous
previous research as not having the vegeta#adily predicted frontheir elevation.

To decide on an initial classification, | made a quick survey of previous proposed vegetation classification
systems of the Lesser Antilléscluding those summarizexbove) They vary in complexity and terminology

but broadly agred. deci ded st(1845)systemasSatserting @Boirsection2.2.), partly because it

was designed to be appliegthe French islandsf Guadeloupe and Martiniquehich areecologicallysimilar

to Saint Lucigandpartly because it is the simplest.

St e hl ® éreferssoynaturat forest types onhs follows(with his aiginal Frenchterms in brackets)

Mangrove(mangrove)-orest

Xeric ordry (xerophytiqug Woodland
Mesic(mesophytigueForest

Rainor wet (hygrophytiqug Forest
Altitudinal (altitudinal) Forest

I will not define these types in detdilut in generalthe xeric areareceive 180cnmain or lesger yeay mesic
area 180 300cm, andrainforess more tharB00cm approximately

We used elevation toetineate the vegetation zones becadsiiled rainfall figures were not availapleut
rainfall broadly increases witblevation After several trial attempts, we agreed that xeric areas up to
150m elevation, mesic 158220m elevation andainforest220m and aboveThis produced a map with the
rainforestreasonablyaccuratelydelineated. The high altitie forest formsan irregular narrow band on the
Mount Gimie range summits and was not markaedthe map but the other biodiversity consultants were
informed of this vegetation type and how to reach it.

We raisel the elevatiorof theboundanbetween mesic and xeric iretimorth and south of the islanaherethe

rainfall is less, andilso marked some ligh hills close to the coastasdr y hi ll s tops6é and
6 a n o mtolesh Wre of these anomalies Fetit Piton which has almost entirely xeric vegetation and yet
reaches a high elevation. d¢e modificationgensuredthe botanical and zoological teamave attention to

these spots during tH@ological surveysin 2009 In addition we marked the backbone watershédrairage

divide) of the island, thus dividinghe leeward and windward sides, adivided 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 ofdlisland as well as different vegetation zones.

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

1C



Gravesori VegetationClassification
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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 the habitats
throughout the cells and vegetation zones on the starting ®ae challengewas that werequired a
standardized method thadudd beapplied toall types offorest, fromsecondarykeric woodlandwith small

tightly packed treesto rainforestwhere some tree trunks are extremely widéer preliminary trialsin
contrastingceric and wet foregiypes we decided upon a 2@etreradius circular plot with a 7madius subplot

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

11
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Tablel. The biophysical and floristic information recorded from every plot

Plot measurements Description

Plot Plot number

Date Date ofsurvey

Location Name of area plot is located.in

Team Initials of surveyors present on this plot survey

Description Simple habitat tpe: e.griver valley, degradedry 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 covered by rock2=1030%of ground covered by rocks;
3=>30%of ground covered by rocks

Canopy (m) Measuredusing a clinometer.

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

Number of sumpsxoem
Number of bgsxbcm

Wind

Slope(%)
Direction(°)
Elevation (m)
Vines

Epiphytesincluding ferns

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

DBH1 (c
DBH2 (cm)
Notes

Species nhames of all trees
DBH¥bCm
Numberof trees

Species names of all
saplings, herbs, vines and
terrestrial ferns

Species nhames of all
epiphytes

Other tree species

O=nostumps2 F5cmgdiameterfound in plot;1=1-4 ssumps2 F5cmgiameter
found in plot;2=more than &tumps2 F¥5cmgiameterin plot.

Onologs2 ¥ xp OY oRdréung3=i-8ldgsx p OY R Aoh ofdbinidS NJ
2=morethan4ogs2 T xp OY oRdgrdundS i S NJ

Assessment baseash 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, occasionalligh later corrections from map

1=1-30% of treesn plot have vines2=3170%of trees in plot have vineg>70%of
trees in plot have vines

1=1-30% of treehave epiphytes2=3170%of tree have epiphytes3>70%of tree
have epiphytes

% ground covervisualy estimated to nearesb%

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

0 = absent from treesl=surfice cover present on most treez;cover with depth
on some trees3=sufacecover with depth on most treegt=depths of 2cm
present

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

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

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

Genusand speciesmame for woody species with steBBHibem.

Number of individualef every species with stenDBHK cm(includingarborescent
herbs with trunkstbcm).
Genus and species names

Genus and species names (dry forest areas only)

Additionaltree speciesri the areawithin the 20mplot radius

12
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All of the plot measurements shown in Table 1 were made intheufiml ot , wi t h t hetherexcept i

t ree swhekwee seoorded throughout the 20m pldtese additional data enabled us to captuweh
more of the floral biodiversity, given that we had a limited time to cover the whole island.

Melvin Smith andl used a Suuntd&c compass tomeasure thealirection of the slope, &uuntec PM5
clinometer to measure canopy height and the slapd aKDSE F10-02DM tapeto measurdrunk size
(diameter at breast height, DBH)/e ook digital images ogach plot We used a Garmia etrex to record
location (using the universal transverse mercator system, @dmi¥glevationn metres

We used a stratifiesampling approacto decide where to conduct the plajsided by the zones shown on the
starter mago ensurenve would not miss any rare vegetation types.make more efficient use of odriving
and walking time, several plots weassessed avery degination. Plots were not chosen randomly, but
selected to illustrate the variety within each destination. Thus in rainforestastep slope, a gentle slope, a
ridge top, a gulley, exposed positioasd/orsheltered positions might be chosen.

| enteed the data into an Excel filAn exampleof the species data recorded on oneiglehownin Table 2

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

Trees No. Saplings Vines Ferns Other Trees
Ixora ferrea 1 |Aiphanesminima]Anthurium  palmatum JAdiantum tetraphylum |Chionevenosd
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 wealdyvere able to
identify all 502 speciesof plantswe came acrosis 204 plots producingover §200 records in totalwith the
exception of ongrass (subsequently identified Raspalum urville In addition we recorded 30 species lists
in placeswhere a plotould not be conductedsuallymesic spotsn private land onarrowroadside remnants.
Our ability to identify species even when steiiebased othe experience atbout 600 fullday field tripswith
Melvin Smithover a period of 11 years to all parts of Saint LuBiaring this tine, we havecolleced about
2,000 vouchered herbarium specimemsparedvith the help of Chris Sealysgndaddedabout250species to
theknown floraof Saint Lucia

13
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Figure8. The plant survey team in the field

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

oy )
(f) Compass to measure slope aspect (R. Gravesc

g e
(e) Melvinidentifying trees (R. Graveson, FCG)
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Occasional new species were foutaring the present survewns well assomespecies that hadot been
collected since 193%éforeJohn Beardd s f i )r Spécimens werpreparedby Chris Sealysherbarium
assistant in the Forestry Departmeir. Sealys alscaccompanied us osome trips and made herbarium
collectionsandhelpedto record dataaspart of his hdsarium trainingl alsomade additional colleicins when
Chris was not preser(Details are irmy Herbarium and Taining report Graveson 2009

We decidd to be inclusive of information rather than exclusive. Given the often difficult terrain and time
constraintsit was sometimes difficult to exactly determine if a tree was in idribf the plot, partially or
totally. In such cases the tree was included in the flotme slopes were so steep that it was virtually
impossible to enter them. Rather than ignorgude common habitat, | decided to survey them as best as
possible by dropping a pe down andisually assessing the plot from a distarf8emedata wereomittedfrom

such plots, such asee girth PBH) and ground cover.

The plot locations are shown &igure 9, andheraw 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 (yawimdicator Species Analysis
(TWINSPAN), using a computer program, and &nanual 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 classes identified using the first.

2.5.1 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 for classifying 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 Windows interface and
can upload data prepared using MS Excel.

In this analysis, samples @t$) are first ordinated using Reciprocal Averaging (also called Correspondence
Analysis) to show the relationship between both species and plots in a reduced space. Plots that share many
species in common will appear closer to one another than to thaiséabe 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 subdivided into four groups, eight groups and so on using an iterative
procedureThe final groups, or vegetation classes, will not necessarily be equal in size, with some rare classes
having as few as a single plot, while others may contain a cluster of similar plots. These vegetation classes are
then ordered so that similar classes @laced 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 analysis
suggests, TWINSPAN can also identify indicator species, whose presenoe gaed 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 plstmits 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 the final outpagwoway table or tree diagrainare relatively

simple and esy to understand.
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ons of plant survey plots.

Note the vegetation classes on the base map
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Notable disadvantages of TWINSPAN include the fact it requires a thatge set to work effectivelythe
results may be overly biased by very rare species, and it may continue to supliivigioups that rightly
belong in the same class (because no two plasatural forest will ever be identical). Like all computerized
classifications, the outputaustbe scrutinized by an expert plant ecologist to verify whether the classes are
meaningful.

TWINSPAN can be applied to presence/absence data and quantitative Irdateur case, we used
presence/absence datad left allother default settings unchangé&tawing on the raw plot data shown in
Appendix 2b, ve preparedur data inMS Excelwith a single tableshowing the distribution of plarspecies
(rows) against each plot (column$he data entrytablethusappeared astown inthe extract infable 3.

We used only the large plants and tree sapling species predeseree data for the TWINSPAN analysis (i.e.,
the data shown in Appendix 2b wunder columns ATrees
7msubplotsad A Ot her tree specieso in the 20m plots).

Table3. An example sectionf the plot specieé p r e s e n ¢ dataprephreddon TAGNGPAN

616 indicates species recorded as pr eds(ehadcompletetablhe pl ot
showedall 300 treespecies recorded 177 plots- the total number of plots containing one or more tree species)

Species Plot No. 1(2(3|4|5|6|7|8|9/|10|11|12|13|14|15|16/|17|18{19|20
Canella winterana ojojo0j0}j0j0f0|0|2|2{0j0j2(f0|j0|j0|0O|j0O|O]O
Capparis baducca ojojo|jo|jo0o|0|0|0O|O|O|O|O|O|O|O|jO|jO|0O|O]|O
Capparis cyanophallophora| 0|0 f0{0|0f0|{0/0}0|0|0|0|0|0|0|0(0|O0|0]O
Capparis flexuosa i1/0(0|0|0OjO|O|O|O|O|O|O|O|JO|JO|O|O|Of1]|0O
Capparis hastata ojojojo|jo0o|0|0|0O|O|1|0|0O|O|O|O|jO|O|O|O]|O
Capparis indica i{1/1j1/042|0|0O|jO|OjO|lO|lO|JO|O|O}jO|O|O]|O
Carapa guianensis ojojojojo|0|0|0|O|O|O|O|O|O|O|jO|O|O|O]|O
Casearia decandra ojo0j0{2j0|0|0|0O|O|O|O|O|O|1|2|0|0|0O|O0O]O

2.5.2 Manual Species and Forest Association Analysis

To corroborate and interpret the TWINSPAN outputssed my knowledge of the local flora wassify plots
based on species that | know to be associatedpaitiicular majorforestclasgson Saint Lucia | was unable
to find suitable method already isaiso devised a simple analysis described below.

Anyone with any knowledge alurflora will recognize that most species are found in cettabiitas, although

they maybe found in smaller numbers outside their maabitat No forestry officer or workewould expect to

find a bwa dimas growing at Grande Ange a white cedar on Mount Gimie. The more knowledge one
acquiresthe more othese distinctionsne cammake After 15 years in the field, | have a good idea of what is
found where. Jacques Fournafter 30 years in the field in Guadeloupe, has a good idea too. He gives field
notes in his flora: for exampl@apparisindica habitath e d e s c r i rockyscoaatalv ofodirl \Rlinid o ;
pinnataas Aup pdr rlae Fede field sote®would apply Eint Luciaas well.

| followed St e h(1945pnwjor forestclassedor this analysis(section2.2.]). | assigned #&orestClassValue
to each majoforestclass(Table 4) For example, amespeciesare typically found in th®eciduous Seasonal
Forestwhere the upper canopy tends to lose its leaves in the dry seassigred thesgpeciesa valueof 1.
Otherspeciesare typically found in moister environmenésg.by rivers andthe treedosesomeleavesduring
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the dry seasoin proportion to the severity of the droughtassignedheseSemievergreen Seasonal Forest
species a value of 2. Sorspeciesre typicaly found inthe forest reserve and rarely outsideddo not have a
seasonal leaf fall. assignedheseLower Montane Rainforestees a value of Rlants typically only found in
Cloud Montane Rainforestereassignea value of4.

Table4. AssignedrorestClassValues
( St e IO45@Id@sses in brackets)

Forestdass ForestClassvalue(species)

Deciduous Seasonal Forésericforest)
Semievergreen 8asonalForest(mesicforest)

Lower Montane Rainforest( rain/wet forest)

A W N

Cloud Montane Rainforest(altitudinal forest)

Table5. An example of thassigned-orestClassValues of plants recorded iRiton Flore

Plot _ Forest

Number Genus species Class

Value
84 Aniba bracteata 3.0
84 Anthurium guildingii 3.0
84 Boehmeria ramiflora n/a
84 Ficus insipida 2.5
84 Geonema interrupta 3.0
84 Heliconia bihai n/a
84 Inga ingoides 2.0
84 Miconia luciana 3.0
84 Miconia mirabilis 3.0
84 Micropholis guyanensis 3.0
84 Myrcia fallax 25
84 Odontonema  nitidum n/a
84 Olfersia cervina 3.0
84 Ormosia monosperma n/a
84 Pithecellobium jupunba 2.5
84 Protium attenuatum 25
84 Sloanea caribaea 3.0
84 Sterculia caribaea 3.0
84 Swartzia caribaea 3.0
84 Trichilia pallida 3.0
Mean Forest Clas¥alue(plot no. 84) 2.81
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Some species span two zones more or less equally and | gave these an intermediate value: e.g. 1.5 (found in
both Classes 1 and 2); 2.5 (found in both Classes 2 and 3); or 3.5 (found in both ClassesSoamel gpecies

were ta widespread to be given a diagnostic valeeapira fragrangmapou), for example, is found from the

coast to the rainforest reserves. Thgeeeralist plants we omitted from my analysis, agere species for

which | had insufficient information. See Agpdix 3 for list of species with assigned forest class values. Based

on the trees recorded in each plot and their Forest Class Value, | worked out the Mean Forest Class Value of
the plot, by summing thglantclassvalues and calculating their mean (seblé).

An obvious advantage dlfiis simple manual classification system is that anyone recognizing a few species in
the field can determine what sort of forest they are in. No computer or expensive siftnegrered.It also
providesa way to evaluate plots in intermediate zowasichhave a mix of species from more than one class.
This approach can be applied to only a small number of distinct classes, however, and therdssigaioes

to the species psepposes we know whichgetation classes they belong to.

Table6. Relationship between forestclgdssSt e h|l ®6 s 19 4 5 ard tha meareassigned forbst a ¢ k e t
class values of the plots

Mean Forest Class Value
Forest class

(plots)
DeciduousSeasonal Foregkericforest) 1-1.5
Semievergreen 8asonalForest (mesidorest) 1-51-2.5
Lower Montaneand Montane Rainforest (rainforest) 2.51-3
Cloud Montane Rinforest(altitudinalforest) More than 3

2.6  Mappingthe vegetation classes

In the manner described section 3, eery plot was placed in apecific vegetation class. These plot points
were then overlaieon a high resolutiosatellite image. | then manually drew boundaries between vegetation
classes using the detailed visual appeace of the image, usirgpth the plots as reference points and my
detailed knowledgef Saint Lucia

Mrs Rock of the Forestry Department manually delineated inhabited and industrial areas which would be not be
allocated a vegetation class. She thengtakingly used my hardrawn mapo transcribevith more accuracy

the vegetation class boundari®etween Anse la Raye and Canaries, the very steep and inaccessible slopes
presenteda problem but air plot and nosplot data enabledsto use elevation tdelineate the main forest
classes. Some of the image was under cloud or in shadow but in most cases it was possible to confidently
allocate a vegetation class because of ground knowledge.

The littoral vegetation classékittoral Rock and Cliff Vegetationl.ittoral Unconsolidated Sand Vegetation,
Littoral Scrub, including Cacti and Littoral Evergreen Forest and Shrublar@combinedbecausehey form
very narrow bands and change from one to another @short distances. Grassland areas often haveepock
of Deciduous Seasonal Forest in the hollowagain,a combined classasmapped.

The result shown in section 4.20yood first version. We intend to continue fimaing the map and hopefully
use mapping software to give a more detailed picture, particularly of forest cover within tderissly
farmed areas.
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3 Results

201 plots were surveyed, of which 177 contdia¢ least one tresaplingor other large, arborescent plaht
considered itritical to include all species with a tréke form, whether they are technically trees or:ricge
ferns andHeliconia bihai(and to some exter. caribaegd become the doimmant vegetation on very steep
slopes, at alblevationsin rainforest but especially at high elevations and in disturdseghssuch as landsles.

| could have included these a separate categonarborescent herswith the same result. The only othe
6 h o n o r asrthe tredikeeactbsPilosocereus royeniwhich is found irDeciduous Seasonal Forest

The TWINSPAN analysis of th&77 plotsidentified the groups shown in Figurg0. We assigned a reference
code to eachrgup of plots in thelendrogramplots 36, 165and169 wereGroupAl; 37 and 88 wer&roup

A2; and so onThe plant names shown at every node division on the dendrogramare the species that
TWI NSPAN deter mi ned indicatdr spectadh ef ommo setv eoupgl TiEesbidpeciestiire g
fairly consistently present [+] or absertffom the groups to the right of the divisidfor example, the highest
order division on the treevhich splits Group P (Mangrove) from all other groups, giwhe presence of
Avicenniagerminansas the best indicator species of Group P.

We condensithe groupsproduced byTWINSPAN to a smaller number of distinct vegetation classes that
would be easily recognizable on the ground and thus of more practical use for forest managenuetitisTo d
we gave greater weighting to groups separated by high order divisions (i.e., separated during the earliest
TWINSPAN division3, signifying strong batnical differences between theemd mergednany ofthe low
order groups (separated during the fifR&/INSPAN divisions).

The TWINSPAN dendrograrFigure 10)reveakd a strong elevational and moisture gradistaing at the
left with Cloud Montane Rainforesind descenthg towards the righthrough the MntaneRainforestand
Lower Montane RainforestThe right-hand part of the dendrogram contains theasonalSemievergreen
Seasonal ForesseasonabDeciduoug-orest and coastal forest typédl these groups represent distinct classes.

Appendix 4 shows the results of the floristic average value sindty all 201 plots,and the TWINSPAN
analysisof 177 plots The overall correlation between the assigned forest class value analysis and the
TWINSPAN analysis was remarkably clogef the 177 plots that contained treesplings or other large
plants 176 plots were classified into the sabmeadclass of forest by both analyses. Only one piot {24, a

very steep, very windy rocky slope facing théafitic on Mount La Combe summptyoduced differing results:
TWINSPAN placed it intoLower Montane Raiiorest whereas my forest class value was 2.41, just into
seasonal sen@vergreen forestlass (2.5 would be rainforestaccording to table )6 | decided to follow
TWINSPAN and assigned this plottower Montane Rainforest

| identified a further three high order divisions in the dendrogra(figure 10) The deepestdivision was
betweenTWINSPAN groupsB, C versusD, E, F, G andsplit theLower Montane Rainforesiass intoLower
Montane Rainfores? and Lower Montane Rainforest. The other twodivisions were betweenTWINSPAN
groupsM and N which split thedeciduouglass into twdlabeled Deciduous Seasonal FordsindDeciduous
Seasonal Foreg), and between TWINSPAN groupand J.
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| examinedthe Lower MontaneRainforestclassusng the additionalbiophysicalplot datawe had
collected (Table 7) The biophysical attributes reveabme striking differences between thwo
subclasses, including a statistically significant tendency for the Lower Montane Rainftodst At
lower elevation (WilcoxorMannWhitney Testz = -5.09;p = <0.001), have fewer vineg £ -2.53;p
= <0.006), fewer other epiphytes= -3.24;p = <0.001), fewer ferns on the forest floar=-3.16;p =
<0.001) andess moss othe trees (z =3.82; p = <0.001) than Lower Montane Rainforest subclass 2.

Table7. Plot biophysicalattributes of lowerMontaneRainforestsubclasse& and 2.

Differences in elevation, vines, other epiphytes and mosses are statisiguailligant: see text.

Attributes LowerMontane LowerMontane
Rainforest 1 Rainforest 2
(n=29) (n = 46)
Mean Forest Class Average 2.77 2.93
MeanNumber of Trees DBb5Ccm 32 29
Mean Rocks Score-3) 0.52 0.35
Mean Canopy Height (m) 30 26
Mean Canopy (%) 63 64
Mean Stumps Score {B) 0.93 1.16
Mean Logs Score{®) 1.46 1.36
Mean Wind Score (3) 1.38 1.07
Mean Slope (%) 22 29
Mean Elevation (m) 321 524
Highest Elevation (m) 466 680
Lowest Elevation (m) 102 342
Median Elevation (m) 322 530
Mean Vines Score (8) 0.97 1.63
Mean Epiphytes Score {B) 0.34 1.22
MeanHerbaceous (noiffiern) ground cover (%) 4 4
Mean Ferns Ground Cover (%) 5 23
Mean Moss Sce (0-4) 0.14 1.16
Mean DBH 1 and 2 (cm) 38 38

| also looked at the tree species WRBHO 5 cimrthe 7-m radiusplots. For gery important specigs
calculated the mean numberionélividualsfound per plot in each subclass, and calculated the oétio
each pair ofmeans Table 8). It is clear thatsome pecies aranore strongly associated withower
Montane Rainforest br Lower Montane Rainforest. Many treesare present in both subclasses
however,including all four species associated with the importBaicryodesSloaneaalliance (see
sectiond4.11

To summarise,hie deep division revealed by the TWINSPAN analysis (which considered only the
presence or absence of species of trees, saplings and othgldatggis indicative of strong floristic
differences between the two class€his is corroborated by statistically significant differences in
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some of the biophysical data and by marked differences in the relative abundance of many species in
the two sublassesFurther plot studies are essential to see if this division is maintained, and to gain
deeper insight into the floristic differences.

Table8. Important tee species of Lower Montane Rainforest subclasses 1 and 2

Showing themean number of indivicals of each species per plotrfvradius)

Attributes Lower Montane Lower Montane
Rainforest 1 Rainforest 2 Ratio
(n=29) (n = 46)
Species less abundant in LMR 1
Chrysobalanus cuspidatus 0.00 0.91 n/a
Chrysochlamys caribaea 0.04 0.74 1:19.3
Prestoea acuminata 0.42 4.11 1:9.7
Micropholis guyanensis 0.19 151 1:7.9
Erythroxylum squamatum 0.08 0.53 1:6.9
Byrsonima trinitensis 0.12 0.63 1:54
Clusia major 0.08 0.30 1:3.9
Speciesaapproximatelyequally abundant inboth subclasses
Tovomita plumieri 0.31 0.60 1:2.0
Swartzia caribaea 0.35 0.44 1:1.3
Sloanea caribaea 0.54 0.56 1:1
Tapura latifolia 0.26 0.21 1.1:1
Sterculia caribaea 3.60 244 15:1
Simarouba amara 0.35 0.23 15:1
Cordia reticulata 0.38 0.23 1.7:1
Dacyrodes excelsa 0.50 0.28 18:1
Licania ternatensis 1.65 0.81 20:1
Symplocos martinicensis 0.5 0.21 23:1
Pouteria pallida 1.27 0.49 26:1
Species more abundant in LMR 1
Protium attenuatum 3.84 0.88 44:1
Micropholiscrotonioides 0.54 0.12 46:1
Eugenia coffeifolia 0.57 0.09 6.2:1
Ormosia monosperma 1.46 0.19 79:1
Myrcia deflexa 0.96 0.05 20.7:1
Ocotea eggersiana 1.30 0.05 281:1
Gymnanthes hypoleuca 1.15 0.02 49.6:1
Faramea occidentalis 0.38 0.00 n/a
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| also looked more closely at ti@eciduous Seasonal Forggbups using the plot biophysical data
(Table9). The attributes table revealsdmedifferences between the subclassegablya significant
tendency for thédeciduous Seasonal Foreésto be at a higher elevati@iilcoxon-MannWhitney
Testz=2.02;p = <0.018), be on steeper sloges 2.06;p = <0.018), and have a significantiller
canopy £ = 2.78;p = <0.003) tharDeciduous Seasonal Fordstlt appeas that Deciduous Seasoha
Forest2 is, in general, less disturbed thBxeciduous Seasonal Fordsfsee Aopendix4, Descriptions
column) | suspecthe floristic differences detected by TWINSPAN wdlat signify a natural ecological
distinction, rather a matter of the degreehofran disturbance in an area, possibly over a very long
period of time.

Table9. Plotbiophysicalattributes oDeciduous Seasonal Forestbclasses 1 and 2.

Differences in canopy height, slope and elevation are statist&gghificant: see text.

Attributes Deciduous Deciduous
Seasonal Forest Seasonal Fores2
(n=41) (n=31)
Mean Forest Class Average 1.11 1.06
aSly bdzyoSNJ 2F ¢NBSa 19 20
Mean Rocks Score-3) 1.27 1.42
Mean Canopy Height (m) 9 14
Mean Canopy (%) 50 42
Mean Stumps Score () 0.80 0.79
Mean Logs Score-@) 0.95 1.00
Mean Wind Score (3) 1.4 0.9
Mean Slope (%) 12 22
Mean Elevation (m) 96 111
Highest Elevation (m) 250 413
Lowest Elevation (m) 4 5
Median Elevation (m) 73 91
Mean Vines Score {8) 1.0 1.1
Mean Epiphytes Score-@) 0.29 0.52
Mean Herbaceous (nefern) ground cover (%) 15 11
Mean Ferns Ground Cover (%) 0 0
Mean Moss Score {0) 0 0
Mean DBH 1 and 2 (cm) 18 25

The third notable subdivisionwithin a class wadetween groups | and J, in the Seswergreen
Seasonal érestclass. Class | also includes tytots of seasonalittoral Evergreen Foresind the
remaining four plots are river valleys afpthe Caribbean coast. There arsufficient data tadraw
firm conclusionsabout this split Further plotstudies are needed to ssbetherriver valleys on the
Caribbean side havesggnificantlydifferent type of Serevergreen Sawnal Forest.
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Basal on these analyses of the plots, my prior fieldwork and a survey of the existing literature, |
propose a simple vegetation classification sysesrset out irsection4. This proposed classification
system, summarized on Tablev@as submitted to the Forestry Department for their comments and
approval.

Note that in naming these vegetation types, any wooded area is foalet | avoided the word

woodland | havenot used the worttopical, which if used, would have to be included in virtually all

the vegetation class namésiave not recognised a separetergreen seasonal foredass, and have

included this formation irsemievergreen Seasonal Forebecauseeither the TWINSPAN nor the

manual floristic association analysis supportedeardivision betweerthetwa Bear dds def i ni t i
are clearbut refer toa climactic form of which there is almost nonghatfisemievergreen seasonal

forestd remainare often strips by rivers, byoads, and between fields. All of this formsiscondary,

except prhapghe flat summit of Gros Pitgn
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4  Proposed Vegetation Classification for Saint Lucia

4.1 VegetationClasses

In this section, | will describe and illustrate ttiéferent vegetation classes found in Saint Lucia in
approximate order of elevation, starting at the coast. Four classes that do not fit into a clear elevational
pattern are dealt with at the end: Herbaceous Swamp, Aquatic Herbaceous Vegetation, Fumarole
Vegetation and Tree Plantations. In theory, these could be found at any elevation, alth®aigi in
Luciathey are restricted in ardawill refer to Appendix Swhich summaressome ofthe biophysical

data collected during the plot surveys.

Table10. Proposed vegetation classes.

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

Non-natural Forest
Tree Plantations

Non-Forest

Elfin Shrublands Littoral Unconsolidated Sand Vegetation
Herbaceous Swam(@easonal or permanent) Littoral Scrub, including Cacti

Aquatic Herbaceous Vegetation FumaroleVegetation

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

Eachdescription is accompanied wighbrief synopsis to describe the overall characteristics of a class.
Some tasses also have an introductory sectibtiere is a particular problem that needs discussing

Theimagesbelow are the property of the author, apart from thoserdat to a plot numbemwhich
were photographed during the present consultancy and therefore belong to the Banana Industry Trust
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4.2  Littoral Rock and CIiff Vegetation

Synopsis
Mainly herbaceous, often succulentow

vegetation found on coastal cliffs and the flatte
rocky areas behind them.

Description

More common on the Atlantic coasihere
conditions are extreme with strong winds, long
periods of drought, fierce sunshine and ver}™

varied, special flora of low herbs, often
interspersed with theT ur k @@ cacfis
Melocactus intortugFigure 1h).

Figure 11 Littoral Rock and CIiff
Vegetation

(b) Evolvulus antillanus a Lesser Antillear (c) Lithophila muscoidegrowing on a cliff.
endemic.
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4.3 Littoral Unconsolidated SanWegetation

Synopsis

Mainly herbaceoyssalttolerant vegetationgrowing on loose sand on beaches and adjacent low
dunes. The pioneer species are trailiogting herbs, with succulent specsightly further inland. In
some locationsshrubs appear on low shdunes a few mess inland ofhigh tide.

Description

Sporobulus virginicusand Ipomoea pegaprae are the most common of the pioneer plants.
Blutaparonvermiculareis a succulenfFigure 12a,b,c)Shrubsmay develop a few metresave the

high tide mark, where the sand is still more or less loose or slightly consolidated in small dunes. This
is best observed on the southern half of Anse des Sables, Vieux Fort (Figure 12d). Some rare species
such agCorchorus hirsutugandSophoraémentosgarealsofound here.

Figure12. Littoral Unconsolidated Sand Vegetation

¢ e

(c) The beach succulerBlutaparon vermiculare (d) Shrubs on loose sand in foreground, Vie
with someHeliotropium curassavicum Fort.
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4.4 Littoral Scrub, With or Without Cacti

Synopsis

This type of vegetation is found in a narrow
zone between littoral rock and cliff vegetation
and Deciduous Seasonal Foreet Littoral
Evergreen Forestit consists of shrubs, cacti
and sometimes grassy spaces. ;

Description

A typical view, close to DonkeyBeach Cap
Estate, is shown iRigure13.

Figure 13. Littoral Scrub, With or Without | == A TR iR )
Cact Pilosocereus royenni{column cactus) andpuntia
dillenii (prickly pear, watjet) with shrubs and grass.

4.5  Littoral Evergreen Forest and Shrubland

Synopsis

Behind sandy beaches, rocky cliffs and pavements, an evergreen forest or shrulftaunt,is
especially on the Atlantic coadthe harsh conditions caused by wind,-saltay often a thin soil and

a water deficit even during most of the wet season, favour an evergreen arborescent flora with thick
leathery leavesCoccoloba uvifergwézen,siwiz, sea grape) is commonly present in this vegetation
class.

Description

On rocky slopes exposed to the fiidirce of the prevailing EafNorth-East winds, this vegetation
class takes the form of wirgtulptured low shrublandsometimes reaching 100 meg inland.
Although often onemetre tall or lessit may contains dwarfed trees with substantial trunks. Typical
speciesncludeTabebuia pallida heterophylla(white cedar, poyé) (Figure 14a,c).

In locationslessexposed to the prevailing wind, tallenore speciesich Littoral Evergreen Forest
develops, often with an understory of shrubs (Figurg.14b

Behind sheltered beaches, a more lush Littoral Evergreen Forest is often found on the sandy soil
(Figure 14d). Despit¢he high water table, thgpeciesmustbe tolerant of salpray. These sandy

areas often become muddy inland from the beach and merge with Mangrove (de@tiand
associated species (see alssshwater Swamp Forest sectibi).

In some areas, this evergreen woodland has clearlydemgradedy charcoal production and also by
subsequent grazing by goats and fires. The result c@rdsslandvith clumps of trees and shrubs.
This is not a natural savanna $aint Lucia but manmade. Carpets of grasses probably would not
have existed naturallfFigure 14e).
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Figurel4. Littoral Evergreen Forest and Shrublar

(b) Plot 46, PraslinCoccoloba uviferatreesup to (c) Plot 45, Praslin:Coccoloba uviferain the left
8m tall. This plot was only 20m from plot 45 ar foreground,Cocmloba pubescenéfey gwan fey)in
equally stony, but sheltered from the wind. There the backgroundTabebuia pallidahe leafless dwarfec
a much greater variety of trees and shrubs. tree.

= § PP S

(d) Coccoloba uvifera, Thespesia populngaaho (e) Grassy $porobolus jacquinji patches betwee
bod lanmé)Jacquinea arboreand Pithecellobium Littoral Evergreen 8rubland patches, probab
unguiscati (bebel) line a sandy beach. caused and maintained by human activities.
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4.6 Mangrove

Synopsis

Mangrove is an evergreen forest of brack
water. This welknown vegetation clas
contains only a few widely distributed, sa
tolerant species. In Saint LucidMangroves
contain fourtree species and are mainly on tl
Atlantic coast. The characteristicef each
species are described below

Figurel5. Mangrove: dominant tree

(a) Mangrove forest

(&) Rhizophora mangle (manng wouj, red (b) Avicennia germinanpneumatophores protrudin
mangrove). from the ground.

v 2l §) < \ 1 7 § W . L 7y, e s

2 4 274 =Sol G rd | v ‘—".'—g St nee A fa |
(c) Avicennia germinans(manng salé, blacl (d) Laguncularia racemosgmanng blan, paltivyé
mangrove). white mangrove).
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Description

Rhizophora manglémanng wouj, red mangrove) is found usually in standingkish waterin the
Mangrove (Figure 15a) andsermlsit O6prop rootsé6 from its trunk and
ground. Avicennia germinangmanng salé, black mangrove), is found in muddy areas or shallow

surface brackish water, often in quite exteastands (Figure 1%c(A. schauerianas muchrarer, ba

occupies a similar habitaffhe ground beneatwvicenniatrees has clusters of upwapdinting aerial

roots (pneumatophoresjFigure 15b) Laguncularia racemosa(manng blan, paltivyé, white

mangrove) also forms extensive stands, usually further inland¥iaannia germinang~igure 15c).

Close to the beach, all three species can often be fogether. On the edge of theMyrove, several
mangroveassociatedgecies are found. The most important G@nocarpus erectualtivyé wouj,

button wood) and the shrubby vibalbergia ecastaphyllurfFigure 16a,b).

Figure16. Mangrove: other associated species

(b) Dalbergia ecastaphyllum.

R 2

(a) Conocarpus erectus

Much of Saint Luci® s anitoveshave disappeared and the reststilk being damaged, sometimes
by clearingmoreoften by drainage (Figure 17&ven a slight drying out makes it easier for charcoal
makers to move into the areacerbatingheMa n g r desteuétisn A final stage is a seasonally
muddy open area, often burnt during the dry season (Figure 17b). This creates aHgpsaocéous
Swamp(see sectiod.15).

Figurel7. Degraded Mangroves.

(a) Mangrove dyingprobably because of a mai (b) Single Avicenniatree remaining among sedg
made change to the natural drainage system  and succulents.
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4.7  Freshwater Swamp Forest

Introduction

| have not divided thigliversevegetation class into seasonal and permanent subclasses because of the
great variation in yearly rainfall. For example, a flat area inlan@asf en Bas beach becomes muddy

for at least part of each wet season, but on three occasions in twenty years flash floods from seasonal
creekshave caused ib retain surface water for up to six monthsen in the fiercest of dry seasons,
however,the eergreen trees retain their leaves becabhsee is always soil water available. Thus

have included in this class not only the permanently muddy swamp, tauesiso the forest on a soil

whose surface may ppar very dry at times. All forms of thi®rest exhibit the characteristics
described in the synopsis

Synopsis

This vegetation class, like mangrove, is independent of direct taanfhdinoredependant on edaphic

(soil) water Freshwater Swampadrestoccursin flat areas close to sdéevel, with a permanent or
seasonal freshwater flow and no inflow of salt water. Trees are evergreen and there is a tendency for
more or less monotypic (sing#pecies) stands to form. The suwé of the soil becomes muddy
because the watéable reaches the surfafe at least part of the year, aigdsometimes inundated

Soil water is availableven if the surface dries out. This classies fromthe permanently muddy and
occasionallymundated swamp redwood forest besigers with a permanent flow of watdo forest

on flat areas behind beachbatrely on seasonal creeks to maintain the water table

Descriptions

The classic Freshwater Swamprést is swamp redwood forest. The magnificBt¢rocarpus
officinalis, with its sinuous plank buttressésrms monogpic stands. Formerly, this forest would have

covered | arge areas in the flood plains of |l arge

much of it hasbeen destroyed and replaced by banagiaatationsor Herbaceous Swamsp(section

415 . Relics remain at F o n dbesidéad old rgbbishrddnip). Amoce) and

pristine area remains along the Ger River, Micoud, between the bridge oighiway and the sea.
Small stands can sometimes be seen along estuaries of smaller rivers.

Another form of evergreen forest cancurbetween the.ittoral Evergreen Foregif sandy beaches
and mangrove (Figure 18cJhe indigenouslippomane mancinell@manchineel, medsinnyé modi) is
common hergalong with the naturalize@ihespesia populngaaho bod lanmé)lerminalia catappa
(West Indian almond, zamann) aibrinda citrifoli (kosol chyenn, noni). The presenof three
naturalized speciemdicaesthe secondary nature of this Freshwater Swamp Forest, mainly due to
prior cultivation of sugar. Planted coconuts may also be present.

These areas are seasonally myduit often appear dry in the dry seas®he trees are evergreen,
however, and therefore asily distinguishable from thé®eciduous Seasonal Foregtn almost
monotypic stand of abebuia heterophyll@white cedar, poyé) isftenfound in these flat muddy areas
(Figure 18d). It seems that this spediesdominated the regrowtafter sugar cane wdtivation was
abandoned. Althougiiabebuiais often deciduous, it usually keeps its leaves in these areas due to the
high water table andh this habitatcanbe considered a type of swamp forese.
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Figurel18. Different formsof Freshwater Swamp Forest

(a) PterocarpusFreshwater Swamp Forest after (b) Annona glabra(fey manma, kajouka. manj
flood. The water is flowing and will drain to the se kwab, pond apple) is a small tree which grows
revealing a muddy surface mud or freshwater and forms small stands.

OSTY z N~

s 4 e

espesia

populneabetween beach sandnd (d) Plot 173: white cedar Freshwater Swal
Laguncularia mangrove at a slightly lower Forest on muddy soilwith massive godmo
elevation Image taken at the end of the dry seasor Cissus verticillatavines

(© Th

Where the drainage pattern has been disturbe
more recent times, a newlyuaidy area or drying
swamp may become dominated by an invasl
species from Asia, the glue tr€ardia obliqgua a |
member of thesip family. This is especially "
noticeable around Hewanorra airport (Figure)1¢

i 4 3

(e) Glue tree Cordia obliqua(an Asian invader)
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4.8 Deciduous Seasonal Forest

Introduction

The TWINSPAN analysis dividedthe Deciduous Seasonal Foreglots into two subclassesl
examinedboth thebiophysical plot data and the indicator species at the division nmatesas unable
to determine anaturalecologi@l basis for this division. Modikely, it is caused at leagh part by
disturbance over the yearSubdass1 plots tendd to be moremature and intactl have therefore
decided to treaDeciduous Seasonal Forest a single class, with a cavehat further research is
neededo confirm whether the two subclasses are fundamentally different.

Synopsis

This vegetation class covers largeeas inSaint Luciafrom the coast to the summit of Petit Piton,
although it is virtually all secondary and much of it degraded. It merges inland with the Semi
evergreen Seasonal Foretste upper slopes dfigh hills are often covered bfpeciduous Seasonal
Forestand th& lower slopesleading to ravingsovered by Semgvergreen Seasonal Forest

This classis defined as deciduous because the taller trees tend to lose all their leaves in most dry
seasonsalthoughthe snaller trees and shrubs are evergrdenoverall appearance durirgnormal

dry season is of a more or less leafless candpgre is ho moss or covef ground ferns. Yhes and
herbaceous ground cover are present, particularly in the more disturbedndrese more light passes
through canopy during the wet seas®his forest class reaches elevationof 700mon Petit Piton.

Description

The only large tracts of pristif@eciduous Seasonal Foreseon Petit Piton (Figre 19b) and on the

lower and midle slopes of Gros Piton, and the upper slopes of other steep dry hills such as Mount
Grenier (Figire 19a). The main canopy of dominant trees such Bagsera simarubaand
Lonchocarpus punctatugre deciduous and give these slopes a barren appearance tbaridgy
season. Howevethe understory trees amfhrubs, such as Myrtaceae and Celastraceae, keep their
leaves. Plant diversity is higtvith many rare spées of trees, shrubs and vines.

Smaller pockets of what appear to be quite natlratiduousSeasonal Forestan be foundlong the

coast On the edge of high cliffs at Dennery Knob, a windswept and arid location, the forest canopy is
15m high (Figire 19c). Another mature example can be seen just a few metres above sea level, on the
southern endfahe isolated Petite Anse (Fige 19d). This suggests to me that the origiBeciduous
Seasonal Forestas weltlwooded with a tall canopy right to the coamtd with many evergreen
species. Trees such asbebuia heterophyllgwhite cedar, poyé€) antdonchocarpus punctatui
savonnet) were present, lrbbably lesslominantthanthey are now.

An unusual, seemingly naturéeciduous Seasonal Foréstfound on hills between Praslin and the
Bordelais Correctional Facility (Fige 19¢). The average capyg is low, about é6m high, and the
vegetation is gnarled and whsgulptured. Nevertheless, this is an area of high plant diversity with
some treeghat aremore uswally associated with wetter habitatsuch asOrmosia monosperma
(dédéfoudlen). It may behat this area dms been lesdisturbedby human activitiedecause of the
perceived threat of fer de lance snakeghat it hag special moisturbolding soil.
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Figurel19. Different forms ofrelatively pristineDeciduous SeasonBbrest

(a) Mount Grenier, Boi

2l & SEVELEERTR B 7 AN
(c) Mature Deciduous Seasonal Foreddennery (d) Shady coastal forest at Petite Anse
Knob.

s ) o
| e 5

i ~—

(e) Good quality Deciduous Seasonal Forest (f) Shady ravine, close to coast, at Louvet.

Bordelais.
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While large areasf Deciduous Seasonal Foresgsnain on both coasts, virtuallyl a secondary,

with disturbancestill common. The result is often a patchwoslith small gardens, recently coppiced

areas, shrubs, small trees and larger treesfifiema s si ve di st ur b Decodwust o Sai nt
Seasonal Forestwas caused by sugar cane cultivation and the need to collect wood as fuel.
Subsequent coconut tiwvation and the practice of charcoaling, clearing for seasonal gardens and

creating pasture for livestockas continued the disturbance, but to a lesser extent, so that there is now

more dry foreshow than a century ago. A new and continuing threatasclearance of dry forest for

tourist developments, including golf courses.

Figure20. Differentforms ofDisturbedDeciduous Seasonal Forest

(b) Secondary and degrad@ciduousSeasonal
Forest Dennery Knob area

(a) Hills between La Bourne and the sea

(c) Plot 28: Dennery (d) Regrowth in charcoaled area, Anse Louvet

The largest area of Deciduous Seasonal F@dstind in the nortleast of the island, between Cas en

Bas and Dennery. It is virtually all seaary and much of it show&gss of recent disturbance. Figure
20ashows a shrubby scrubland, a recently cleared area and some more wooded areas, which have not
been sdisturbed for a few years. Figu2®b shows another view in the hills north of Dennery; the
shrubsCroton guidingiiand Croton hircinus(ti bonms) in the foreground are indiv&t of extreme
degradation. Figure20c and 20dshow area recovering from charcoaling, with tightly packed
saplings.Guettarda scabrdbwa madam) antyrcia citrifolia (blackberry), tend to dominate in this

type of regrowth20c is at a more advanced stage in its recovery than 20d.
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