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Forest Forest ecosystemecosystem trajectoriestrajectories: : wherewhere do do wewe go ?go ?

Pisonia grandis forest
(Reiono)
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?

Rat-free atoll of  Morane 
(Tuamotu-Gambier)

(VEGA-THURBER et al., unpubl ished)

Rat-free motu (‘A’ie)

?



ProtocolProtocol
In Palmyra atoll, only three types of  forests were 
recognized according to the coconut tree cover based on 
basal area (BA) : « High Cocos » (>75% of  the total BA), 
« Low Cocos » (<25%) et « Intermediate Cocos » (between 25-
75%) (YOUNG et al. 2010, WOLF et al. 2018). 
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Motu Motu ReionoReiono (22 ha)(22 ha)
10 10 permanent permanent plots (490m² plots (490m² eacheach))

Satellite image of  Motu Reiono (Pleiades 
2014, © IDEA-ETH Zurich) with the 
location of  the 10 study plots (courtesy of  
Benoît STOLL, Université de la Polynésie
française - UPF)

Paul DEFILLION (MSc. UPF) Solène FABRE BARROSO (MSc. UPF)
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Table 1. Forest composition and woody species cover in the circular plots 
(CP) according to the number of trees and stems (DBH > 10 cm) and Basal 
Area (cm²/m² or m²/ha). Piso.= Pisonia grandis; Coco. = Cocos nucifera ; 
Pand. = Pandanus tectorius ; Guet. = Guettarda speciosa ; Helio. = 
Heliotropium arboreum (syn. H. foertherianum)
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Forest description and classificationForest description and classification

CP1 23 38 70,65 68,96 1,69 0 0 0
CP2 28 38 94,50 80,44 14,06 0 0 0
CP3 30 40 59,64 57,23 2,42 0 0 0
CP4 31 32 64,72 19,35 45,36 0 0 0
CP5 40 50 41,04 23,74 3,66 3,78 3,45 6,42
CP6 43 50 100,50 91,72 8,78 0 0 0
CP7 33 45 73,90 62,16 9,14 0 2,60 0
CP8 31 43 32,83 18,70 4,63 5,43 4,08 0
CP9 31 40 47,73 39,32 6,21 0 2,20 0
CP10 33 41 76,67 42,74 33,93 0 0 0
Total 323 417 662,18 504,36 129,88 9,21 12,33 6,42

Density/ha
659 851 - - - - - -

Pandanus tectorius forest

Guettarda speciosa forest



Forest type %BA of taxa
Forest dominated by X (« X dense forest ») X>75%

Forest codominated by X and Y (« X-Y dense forest ») 30%<X<75% and 30%<Y<75% and X-Y<10%

Mixed forest dominated by X (« Mixed X forest ») 30%<X<75% and X> all other taxa

Mixed forest dominated by X with Y (« Mixed X forest with Y ») Y>25% and X-Y>10%

With Z uncommon 10%<Z<25%
With V rare 5%<V<10%
With W very rare W < 5%

Table 2. Forest classication according to the % basal area of each taxa

Table 3. Description of the different habitat types based on forest classification
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Plot/Transect Habitat/forest type

CP1/TR1 Pisonia dense forest with Cocos very rare

CP2/TR2 Pisonia dense forest with Cocos uncommon

CP3/TR3 Pisonia dense forest with Cocos very rare

CP4/TR4 Mixed Cocos with Pisonia

CP5/TR5 Mixed Pisonia forest with Heliotropium uncommon and Pandanus, Cocos, 
Guettarda rare

CP6/TR6 Pisonia dense forest with Cocos rare

CP7/TR7 Pisonia dense forest with Cocos uncommon

CP8/TR8 Mixed Pisonia forest with Pandanus, Cocos, Guettarda uncommon

CP9/TR9 Pisonia forest with Cocos uncommon and Guettarda rare

CP10/TR10 Pisonia-Cocos dense forest

TR8: Pisonia-Pandanus-Cocos-
Guettarda mixed forest 
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Figures. Examples of woody species abundance (%BA) in different circular plots (CP) 
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10 permanent 10 permanent 
transectstransects (25 m long)(25 m long)

50 50 quadratsquadrats//transectstransects
(1 m²)(1 m²)

 CoconutCoconut and and woodywoody

2023 (Auroa)2022 (‘A’ie)20212020

 CoconutCoconut and and woodywoody
speciesspecies seedlingsseedlings (< 30 (< 30 
cm cm talltall))

2019



ResultsResults
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Pisonia grandis Pandanus tectorius

Ipomoea violacea Guettarda speciosa

Cocos nucifera



20212019 2022

TR3: Pisonia dense forest 

“Tetiaroa Atoll Restoration Program”, UCB Gump station, Moorea, 30 March 2023

2021

2018

2019

2019 2022

TR9: Pisonia-Cocos-Guettarda mixed forest 

2022



EffectsEffects of of naturalnatural disturbancesdisturbances ??
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EffectsEffects of of land land crabs & crabs & hermithermit crabs ?crabs ?

TR10: Pisonia –Cocos dense forest 
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Birgus latro

Cardisoma carnifex

Coenobita spp.



ConclusionConclusion
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 The The numbernumber of  of  PisoniaPisonia seedlingsseedlings in in Motu Motu ReionoReiono ((TetiaroaTetiaroa) has ) has dramaticallydramatically changedchanged duringduring 5 5 yearsyears of  monitoring of  monitoring withwith a a 
strongstrong decreasedecrease 3 3 yearsyears afterafter rat rat eradicationeradication, and a , and a recentrecent increaseincrease in 2022. This in 2022. This unexpectedunexpected successionalsuccessional pattern pattern mightmight bebe
explainedexplained by by bothboth abioticabiotic and and bioticbiotic factorsfactors ((e.ge.g.. fruit, fruit, seedseed and and seedlingseedling predationpredation by rats and by rats and possiblypossibly crabs?). Natural crabs?). Natural 
disturbancesdisturbances suchsuch as as treetree fallsfalls and and canopycanopy openingsopenings causedcaused by by strongstrong windswinds maymay favouredfavoured the the seedlingseedling recruitmentrecruitment of  lightof  light--
demandingdemanding pioneerpioneer speciesspecies ((e.ge.g. . PisoniaPisonia grandisgrandis) ) whereaswhereas periodicperiodic floodingflooding by by seasea--water water maymay favorfavor Pandanus Pandanus tectoriustectorius..

 ResultsResults in in PalmyraPalmyra have have demonstrateddemonstrated a a strongstrong increaseincrease of  of  Cocos Cocos nuciferanucifera seedlingsseedlings and and biomassbiomass 55 yearsyears afterafter rat rat eradicationeradication
(WOLF (WOLF et al.et al. 2018, MILLER2018, MILLER--TER KUILE TER KUILE et al.et al. 2021). The 2021). The samesame trend trend isis observedobserved in in Motu Motu ReionoReiono withwith numerousnumerous fallenfallen
youngyoung coconutscoconuts in the in the transectstransects whichwhich are no more are no more eateneaten by rats. The by rats. The removalremoval of  of  coconutcoconut treestrees, , consideredconsidered as an invasive as an invasive 
speciesspecies withwith detrimentaldetrimental impacts on atoll native impacts on atoll native forestforest ecosystemecosystem (YOUNG (YOUNG et al.et al. 2010) 2010) shouldshould bebe consideredconsidered as as itit isisspeciesspecies withwith detrimentaldetrimental impacts on atoll native impacts on atoll native forestforest ecosystemecosystem (YOUNG (YOUNG et al.et al. 2010) 2010) shouldshould bebe consideredconsidered as as itit isis
currentlycurrently donedone in in PalmyraPalmyra (WEISS 2020(WEISS 2020).).

 In July In July 2021, 10 new 2021, 10 new transectstransects werewere set up set up in in Motu Motu AhuroaAhuroa beforebefore rat rat eradicationeradication conductedconducted in Mayin May--JuneJune 2022. 2022. WeWe have have 
addedadded to to ourour seedlingseedling recruitmentrecruitment protocolprotocol a a visualvisual assessmentassessment of  of  herbaceousherbaceous plant plant covercover ((usingusing six classes: 0six classes: 0--1%, >11%, >1--5%, 5%, 
>5>5--25%, >2525%, >25--50%, >5050%, >50--75%, and >75%) in 75%, and >75%) in orderorder to monitor the to monitor the potentialpotential changes in changes in abundanceabundance of  the of  the creepingcreeping herbherb
BoerhaviaBoerhavia tetrandratetrandra, the succulent , the succulent herbherb PortulacaPortulaca oleraceaoleracea, and the , and the terrestrialterrestrial fernfern MicrosorumMicrosorum grossumgrossum..


