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What can be done to restore dispersal ?

1. Restoring dispersal by sowing native trees

 Figure 1: Direct sowing of large-seeded trees in December 2021 in one of the ECOFORRUN project plots. This project aims to restore
tropical rainforest by combining invasive plant control with direct sowing. These 9 species are: 1, Strongylodon lucens (Fabaceae), 2,
Hyophorbe indica (Arecaceae), 3, Mimusops balata (Sapotaceae), 4, Hernandia mascarenensis (Hernandiaceae), 5, Diospyros borbonica
(Ebenaceae), 6, Terminalia bentzoe (Combretaceae), 7, Pandanus purpurascens (Pandanaceae), 8, Ochrosia borbonica (Apocynaceae), 9,
Cassine orientalis (Celastraceae). [Source: photo © Alexis Gorissen, reproduced with permission of the author]

In Reunion Island, experimental sowings have shown that it is possible to restore the recruitment of various woody plants with
large fleshy fruits on historical lava flows (see Figure 9, article How vertebrate extinctions threaten tropical forests). These
experiments also tested the impact of other limitations such as seed predation by rats or competition with invasive plants. These
experiments showed that the loss of dispersal due to the disappearance of frugivores is the main factor explaining such a
depletion of native woody diversity [1].

Based on these encouraging results, we decided to continue the experiments in tropical rainforests (Figure 1).

The success of direct sowing opens new perspectives for ecological restoration because it is easier to implement than traditional
sapling plantations. The latter require very heavy logistics to be deployed on a large scale. As already shown elsewhere [2],direct
sowing would allow sowing of remote high-stake areas such as the volcano caldera, which has the largest lowland protected area
in the Mascarene Islands (see Figure 4, article How vertebrate extinctions are threatening tropical forests). It is even more
important to maintain the most iconic rainforest tree species in this area to maintain attractive ecosystems in anticipation of the
return of large frugivores.

2. Restoring dispersal by rewilding ecosystems
Direct sowing is not intended to be an effective substitute for large frugivores. Sowing can only be undertaken in limited spatial
and temporal scales compared to the dispersal capabilities of large fauna. Nothing will ever replace large numbers of foraging
frugivores with long ranges. However, while direct sowings could be easily deployed by conservationists, rewilding raises a
number of social-ecological issues that make it more difficult to implement.

2.1. Re-introduction of terrestrial tortoises
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 Figure 2. Giant Seychelles tortoise (Aldabrachelys gigantea) [Source: photo © [YotcmdrDerivative by User:MathKnight, CC BY 4.0, via
Wikimedia Commons]

The exotic land tortoises Aldabrachelys gigantea (Figure 2) and Astrochelys radiata are considered to be good functional
analogues of the extinct Cylindraspis spp. tortoises in the Mascarenes [3].They have been successfully used in various ecological
restoration projects in the archipelago. However, it is easier to rewild the islets of Mauritius with these tortoises than the native
habitats of Reunion Island: these islets are isolated nature reserves, while the problems of securing the animals are paramount in
Reunion Island where poaching is to be feared.

Nevertheless, the recent reintroduction of land tortoises to the Ebony Forest reserve [4] on the mainland of Mauritius shows that
a similar initiative could see the light of day in Reunion. While such a project should not be expected to have an ecosystem-wide
impact (at first), a reserve with land tortoises could not only be an exciting experiment in ecological restoration, but also have an
important educational purpose. It would help to the public aware of the essential role large vertebrates play in native tropical
forests.

2.2 The case of the black flying fox

 Figure 3. Dormitory of the black dogfish (Pteropus niger) in eastern Reunion Island. The black dogfish recolonized Reunion Island from
Mauritius in the early 2000s about two centuries after it had disappeared. [Source: photo © Gildas Monnier - GCOI, reproduced with the
author's permission]

Figure 3. Roost of the Mauritian flying fox (Pteropus niger) in eastern Reunion Island. The Mauritian flying fox recolonized
Reunion Island from Mauritius in the early 2000s about two centuries after it had disappeared. [Source: photo © Gildas Monnier
– GCOI, reproduced with the author’s permission]

The return of the Mauritian flying fox to Reunion after a cyclone is a remarkable opportunity for forest ecosystems (Figure 3).
Their still very modest population is currently growing and it is to be hoped that this bat, once highly valued for its meat, will not
be victim of poachers. However, the return of fruit bats to Reunion sland raises two main concerns for some conservationists.
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● The risk of new plant invasions in an already severely impacted island;
● The risk of conflict of interest with tree farmers.
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The risk of seeing the bats dispersing exotic plants exists. However, these potential negative effects will certainly be
counterbalanced by the restoration of mutualistic pollination and dispersal interactions that have been extinct for centuries [5].In
particular, their ability to disperse seeds over long distances will restore gene flow for many native species that have been locked
in their forested areas for over 150 years. To see the positive impact of Mauritian flying fox, one need only observe the
remarkable regeneration of most native plants at Brise Fer despite the existence of many invasive exotic plants on the landscape
scale in this massif (see Section 3.2 How vertebrate extinctions threaten tropical forests).

On Reunion Island, lowland native forests rich in large fleshy-fruited trees are often highly fragmented and in close proximity to
cultivated areas. With the growth of the fruit bat population, the potential conflict of interest with arborists should be
anticipated. The challenge is great as shown by the situation in Mauritius where this species, which plays a key role in the native
forests, has been decimated in the last decade. Therefore, local conservationists should ensure that the conditions for the
acceptance of this emblematic species are created and include an important socio-ecological component in future research. This
work can only facilitate other reintroduction projects, such as the one concerning the Mascarene parakeet, which is being
actively considered by several key conservation stakeholders in Reunion Island.

 

Notes

Cover image. Copy of one of the images in figure 7 of the main article.
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