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Background

Mauritian Forests
Mauritius can be considered to be a biodiversity ‘hotspot’. Of the 644 native flowering
species found in Mauritius 287 (45%) are endemic to Mauritius and 122 (19%) are
endemic to the Mascarenes (Safford, 1997). It has been estimated that 80% of the native
flora is under threat (Strahm, 1994). The majority of these threatened species are found in
the upland rainforests. The remaining fragments of this vegetation are located in areas
above ca. 350 m altitude with suitable soil that receive more than Ca. 2,500 mm rainfall
per year. These fragments of upland forest cover approximately 4% of mainland
Mauritius. All the native upland forest in Mauritius is degraded to some extent. Full-
canopy native upland forest covers only about 1% of the island (Page and D’Argent,
1997). Even these areas contain invasive alien plants in their understories (Lorence and
Sussman, 1986 and 1988).

Historically, direct habitat destruction has been an important cause of forest degradation
in Mauritius. This appears to be of little importance today. Currently the impacts of alien
species on the native ecosystem are the main concern of conservation managers in
Mauritius. Introduced plants such as Chinese guava Psidiurn cattleianum and privet
Ligustrum robustum var. walkeri can out-compete native plants, a process, which reduces
or prevents their regeneration. These alien species benefit from a lack of natural enemies
and from exotic animals such as the feral pig, the monkey and the red-whiskered bulbul
which can act as seed dispersal agents (Cheke, 1987). Alien animals can also directly
damage native plants by browsing seedlings and saplings and by seed predation
(Owadally, 1981). The interaction of these processes with background mortality factors
such as tree senescence, disease, and cyclones seems to be producing a gradual
degradation of the upland forests in Mauritius (Dulloo and Strahm, 1983). A loss of
closely co-evolved native pollinators and seed dispersers may also be reducing the
regeneration capacity of some native plants (Staub, 1988).

The best known conservation efforts in Mauritius have centred around the in situ and cx
situ management of the Mauritius kestrel, pink pigeon and echo parakeet (Jones and
Owadally, 1985). However, interest in conservation of native species and ecosystems
dates back many years in Mauritius (Dulloo ci al., 1996).

CMAs & their development
Vaughan & Wiehe (1937 and 1941) studied the forest structure in an area of what was
then comparatively intact forest. It was clear even then that this forest would not maintain
its structure if it were not managed. The proposed management consisted of fencing to
keep out feral deer and pigs and the weeding of alien plant species. A plot of 20 x 50 m,
which had been intensively studied, was earmarked for management. Unfortunately
management was not consistent. Nevertheless it appeared that even intermittent
management resulted in a greater diversity of native plants surviving than in adjacent
non-managed areas. In 1986 the plot at Macchabé was weeded and fenced by MV/F and



the Forestry Service with Wendy Strahm, Eshan Dulloo and Gabriel D’Argent leading
this work.

Following the surveys conducted in 1980 and 1984 (Lorence and Sussman, 1986) the
Brise Fer area was chosen as the location of another CMA. This plot, now known as ‘The
Old Plot’ was first weeded and fenced in 1987. Although long term monitoring has not
been carried out systematically it has been clear that these plots were showing a good
level of native plant regeneration. In addition they have been shown to be favourable
habitat for native Mauritian birds (Hill unpublished data) and butterflies (Mauremootoo
unpublished data). Several other CMAs have been created since 1987 including the Mare
Longue CMA created in 1993 and the new plot in Brise Fer created in 1996.

Mauritian Forest Dynamics: Phase One — Conservation Management Area
Brian Pickles, Joshua Clayton and Kenneth Sutcliffe successfully carried out Phase One
of this study in the summer of 2000. This phase of the study consisted of a complete
spatial inventory of trees and vines in the contiguous 1 Om x I Om strata of the Brise Fer
Old Plot. For more information please refer to the expedition report from 2000, entitled
“A study on the diversity of Phanerophytes in managed and non-managed areas of the
upland forests of Mauritius. Phase One — Conservation Management Area.”

The team did not encounter any major problems during the first phase of the study. There
were some initial difficulties in developing a mapping technique that was quick and
accurate, and there were obvious problems with plant identification at the start. However
these obstacles were soon overcome and the work progressed efficiently. Overall the
mapping did take much longer than anticipated because of taxonomically problematic
species and thus had to be separated into two phases. Phase Two was carried out more
quickly than expected due to familiarity with the flora gained in Phase One. This allowed
the new team to gather extra data from each study area, resulting in additional
information on sapling numbers and the contribution of dead trees to forest structure.



Aims

Phase One of this study gathered detailed data from the Brise Fer Old Plot (CMA) that
could then be applied in the following ways:

i) Establishing a baseline from which to examine changes in forest structure over
time.

ii) Collection of information on the spatial distribution of trees in an area containing
the best-conserved native forest remaining in Mauritius. Providing a model on
which to base forest reconstruction programs for the future.

iii) Establishing the similarities and differences between Mauritian forests and other
forests studied elsewhere.

Phase Two enhances the results of Phase One and makes the following additional
applications possible:

iv) Data will provide relevant information for studies of the faunal composition of
managed and non-managed areas e.g. where released endangered birds are
nesting, etc.

v) Data will give us some idea of how similar the managed and non-managed areas
were before management. Because of the slow rate of growth of native trees it is
likely that adult composition is still similar to the situation at the time when
management began. These data will allow us to establish how valid the non-
managed areas are as controls.

Locations

Phase Two of this project consisted of a complete spatial inventory of trees and vines
(phanerophytes) in the contiguous 1 Om x I Om strata of the Brise Fer Non-managed plot
(sampling area 0.82 ha).

Phase One was completed in the summer of 2000 in which a similar inventory of
phanerophytes was carried out in the Brise Fer Old Plot (sampling area 0.72 ha), an area
weeded of exotic species since 1987.

It is hoped that the techniques used for this study will also be applied to several other
study areas of interest within the next few years, including:

1. The Brise Fer area first weeded in 1996 (sampling area 0.67 ha)
2. The Mare Longue plot (sampling area 1.1 ha)
3. The Mare Longue non-managed area (sampling area 0.80 ha)



Methods

Spatial distribution!Size categories of species
The 0.82 ha study area was divided up into a lOm x lOm stratum of grid squares (82
quadrats), which were then permanently marked with waterproofed steel posts and
individually numbered (figure 1). All native phanerophytes of greater than 1.3 m in
height were identified as far as possible to species level and measurements of diameter at
breast height were taken. Those that could not be identified to species level immediately
were tagged for later identification. The location of each native phanerophyte within each
quadrat was individually recorded. All exotic species except for guava (Psidium
cattleianum) and privet (Ligustrum robustrum var. walkerii) were also recorded as above.

A B C U E F G H

Fig 1. lOm x lOm permanent grid within Brise Fer lJnweeded Plot.



Guava and Privet
For each quadrat the total number of guava and privet stems greater than 1.3 m in height
were recorded and privet stems >2.5cm dbh were mapped. In ten randomly selected
quadrats all guava stems >1 .3m in height were also mapped.

Dead trees
The total number of dead native trees and their dbh values were recorded for each quadrat
in both the Old Plot and the Unweeded Plot.

Saplings
The total number of individuals and each individual’s height were recorded for all
phanerophytes within a 4m2 area in the NW corner of every quadrat. This inventory
consisted of all individuals >20cm and <130cm in height, native and exotic. Saplings
were recorded in both study areas.

Data handling
Once collected the information was compiled into a series of spreadsheets and GIS files
to allow easy access to the data. These are currently held by the Mauritian Wildlife
Foundation.

Results

Presented below are a series of tables illustrating some of the information gathered over
the course of this project. The data gathered on saplings is currently being compiled in
Mauritius and so is unavailable at this time.

Table I provides a comparison of several characteristics of interest between the Old Plot
and the Unweeded Plot.

Table 1. Summary statistics for Brise Fer Plots.
Statistics Old Plot Unwecded Plot

Date of survey July/Aug/Sep Aug/Sep
2000 2001

Area surveyed (m’) 7200 8200
Total no. trees per ha 9090 22138
Natives per ha 9025 5634
Exotics per ha 65 16504
Total number of species 96 79
Number of native species 88 73
Number of exotic species 8 6
Number of species unique to plot 27 10
Unique natives 20 5
Unique exotics 7 5
Basal area of natives per ha (m’) 63.6943 63.6484



Table 2 shows the relative importance of the major native tree species to the composition
of the two study areas. Importance values were calculated for all native tree species
including a category for dead native trees. This uses frequency, density and basal areas to
produce a statistic for each species or group whose total values add up to 300. The
highest individual value is ranked as most important to the species assembly.

Table 2. Importance values for selected free species in Brise Fer plots (Importance Rank
in parenthesis).
Species Old Plot Unweeded Plot Mean
Diospyrostessellaria 26.0(2) 44.4 (1) 35.2(1)
Erythrospermum monticolum 27.1 (1) 35.9 (2) 31.5 (2)
var. pyrfolium
Syzygiumglomeratum 18.7(4) 19.3(4) 19.0(3)
Cassine orientalis 23.0 (3) 9.0 (10) 16.0 (4)
DEAD 4.5 (19) 23.4 (3) 14.0 (5)
Securinega durissitna 14.3 (6) 12.0 (7) 13.1 (6)
Eugenia/Monimiastrum spp. 10.7 (9) 13.3 (6) 12.0 (7)
Protium obtusfo1ium 16.5 (5) 7.1 (12) 11.8 (8)
Tabernaernontana 10.7 (10) 11.1 (8) 10.9 (9)
inauritiana
Labourdonnaisia glauca 6.6 (15) 14.6 (5) 10.6 (10)
Canariumpaniculatum 11.1 (8) 7.6(11) 9.3(11)
Chassalia/Gaertnera spp. 11.4 (7) 2.9 (26) 7.2 (13)
Warnekia trinervis 3.4 (24) 10.5 (9) 7.0 (14)

Point of interest: Sideroxylon grandiflorum, the Dodo tree

Prior to this survey conclusive evidence for the natural regeneration of S. grandorurn
within recent times (i.e. the last few hundred years) has been lacking. During the
mapping phase of this year’s project two individuals of this species were recorded with
dbh values of 10.0 cm and 6.0 cm. It seems most likely that these two trees germinated
recently, within the last 150 years. This would have been prior to the introduction (c.
1940) and spread of invasive exotic plant species, but after the introduction of destructive
animal species (ongoing since c. 1500’s).



Discussion

The thorough nature of this study has made comparisons possible between both the two
study plots and areas of tropical forest found elsewhere (and this aspect of the project will
be dealt with in a forthcoming journal article). Many of the rare native species would not
have been found had a less comprehensive surveying technique been used.

Preliminary findings are as follows:

Spatial mapping
Comparison between the two study plots suggests some interesting similarities and
differences. Whilst the total basal area of native trees is almost exactly the same in each
location, the distribution of trees among size categories varies.

The two most important tree species in each plot were found to be the same, with
Diospyros tessellaria (black ebony) and Erythrospermum monticolum var. pyrfo1ium
(bois manioc) ranked first or second. Other species were much more varied in their
representation. Some species such as Warnekia trinervis were much more common in the
Unweeded Plot, whereas the Chassalia/Gaertnera sp. was much more common in the
Old Plot.

Dead trees
The importance of dead trees varies considerably between the two plots. The marked
increase in the number of dead trees found in the Unweeded Plot suggests a possible
negative effect of exotic species on native survival. This is what might be expected given
the general state of forest degradation in Mauritius, but it has not been recorded in this
way before. At this stage the specific cause and effect is still unknown.

Future work
Following the success of Phase Two of this project a paper examining the findings of the
two field seasons is currently in preparation. It is expected that this paper will be
submitted for publication in early 2002. Once the paper has been accepted copies will be
sent to all sponsors and contacts.
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Edinburgh University Ecological Expedition to Brise Fer,
Black River Gorges National Park, Mauritius:

August 16tb
— November jt 2001

Mauritian Forest Dynamics Phase II
Summary

By

Brian J Pickles
(Expedition Leader)

Purpose

The purpose of the two phases of this study was to gather detailed data from two areas of
Mauritian Forest, one heavily invaded by exotic species (Phase II — 2001) and one in
which all exotics had been removed (Phase I — 2000). In order to achieve this goal two
permanent study grids were set up by the Edinburgh teams in which all Phanerophtyes
(trees and vines) would be mapped, identified to species level (as far as possible), and
have their dbh (diameter at breast height) recorded. This information could then be
applied in the following ways:

i) Establishing a baseline from which to examine changes in forest structure over
time.

ii) Collection of information on the spatial distribution of trees in an area containing
the best-conserved native forest remaining in Mauritius. Providing a model on
which to base forest reconstruction programs for the future.

iii) Establishing the similarities and differences between Mauritian forests and other
forests studied elsewhere.

iv) Data will provide relevant information for studies of the faunal composition of
managed and non-managed areas e.g. where released endangered birds are
nesting, etc.

v) Data will give some idea of how similar the managed and non-managed areas were
before management. Because of the slow rate of growth of native trees it is likely
that adult composition is still similar to the situation at the time when
management began. These data will allow us to establish how valid the non
managed areas are as controls.
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Strengths

The thorough nature of this study has made comparisons possible between both the two
study plots and areas of tropical forest found elsewhere (and this aspect of the project will
be dealt with in a forthcoming journal article). Many of the rare native species would not
have been found had a less comprehensive surveying technique been used.

Phase Two was carried out more quickly than expected due to familiarity with the flora
gained in Phase One. This allowed the new team to gather extra data from each study
area, resulting in additional information on sapling numbers and the contribution of dead
trees to forest structure.

Weaknesses

Lack of replication. Mauritian forests have been so badly affected by exotic species
invasion that there are few suitable sites for experimental replication. The thorough
nature of the investigation also placed constraints on the total area that could be studied.
Achievements

i) Spatial mapping was highly successful and two detailed GIS maps showing the
position of each tree as well as sapling, exotic species and dead tree densities have been
constructed, one for each study area. Comparison between the two study plots suggests
some interesting similarities and differences. Whilst the total basal area of native trees is
almost exactly the same in each location, the distribution of trees among size categories
varies.

ii) A new addition to the study during Phase II was the recording of dead native trees.
The importance of dead trees varies considerably between the two plots. A marked
increase in the number of dead trees was found in the Unweeded Plot, suggesting a
negative effect of exotic species on native survival. This is what might be expected given
the general state of forest degradation in Mauritius, but it has not been recorded in this
way before. At this stage the specific cause and effect is still unknown.

Special findings

The Dodo tree (Sidet-oxylon grandfloruni) - Prior to this survey conclusive evidence for
the natural regeneration of S. grandoru,ti within recent times (i.e. the last few hundred
years) has been lacking. During the mapping phase of this year’s project two individuals
of this species were recorded with dbh values of 10.0 cm and 6.0 cm. It seems most
likely that these two trees germinated recently, within the last 150 years. This would
have been prior to the introduction (c. 1940) and spread of invasive exotic plant species,
but after the introduction of destructive animal species (ongoing since c. 1500’s).

2



Appendix I — Expenses

Expected Expenses (Team of 4 individuals)

Travel: £3200
Subsistence: £4000
Equipment: £200
Vehicle Hire: £1000
10% Contingency: £840

Total: £9240

Actual Expenses

Travel: £2500
Subsistence: £3500
Equipment: £200
Vehicle Hire: £900

Total: £7100

Funding

Davis Fund: £2500
Barnson Bequest/Weir Fund: £1000
Royal Geographical Society (with 1GB): £1000
University of Edinburgh Development Fund: £900
Personal Contibution (Team Members): £1700

Total: £7100
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