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Key Points:7

• We provide the first estimation of sediment delivery rates to 28 coral reef islands8

using all data available from the literature.9

• Results point towards a sediment delivery rate of c. 0.1m3.m−1.yr−1, but with10

substantial inter-island variability.11

• Where island building has been continuous through island history, long-term de-12

livery rates provide valuable estimates for contemporary rates.13
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Abstract14

Coral reef islands are amongst the most vulnerable environments to sea-level rise15

(SLR). Recent physical and numerical modelling studies have demonstrated that over-16

wash processes may enable reef islands to keep up with SLR through island accretion.17

Sediment supply to these islands from the surrounding reef system is critical in under-18

standing their morphodynamic adjustments, but is poorly constrained due to insufficient19

knowledge about sediment delivery rates. This paper provides the first estimation of sed-20

iment delivery rates to coral reef islands. Analysis of topographic and geochronological21

data from 28 coral reef islands indicates an average rate of sediment delivery of c. 0.1m3.m−1.yr−1,22

but with substantial inter-island variability. Comparison with carbonate sediment pro-23

duction rates from census-based studies suggests that this represents c. 26% of the amount24

of sediment produced on the reef platform. Results of this study are useful in future mod-25

elling studies for predicting morphodynamic adjustments of coral reef islands to SLR26

Plain Language Summary27

Low-lying coral reef islands are under threat of sea-level rise. However, when these28

islands are flooded, ocean waves can bring in sediment that can increase the island el-29

evation. This would enable coral reef islands to better withstand flooding in the future.30

Knowing how much sediment is brought in will help in our understanding of future changes31

to these islands due to sea-level rise. In this paper, we use data from 28 Indo-Pacific coral32

reef islands to compute sediment supply to the islands. We find that on average 0.1m333

of sediment (roughly 100 kg) is delivered each year for every meter of island shoreline.34

We further suggest that implies that only one quarter of the sediments produced by the35

coral reef system is delivered to the island shoreline. Most of the sediment produced re-36

mains on the reef flat or is exported to the ocean or the lagoon. Our results will help fu-37

ture studies to predict more accurately how coral reef islands will adjust to sea-level rise.38

Supporting Information39

• Figure 1: Location of archipelagoes and reef region in which reef island formation40

has been studied. Coral reef islands in this study are distributed across the Indo-41

Pacific regions and located in six atoll archipelagos and four barrier reef settings.42

• Table 1: Average and upper delivery rates calculated for 28 coral reef islands in43

the Indo-Pacific region. Delivery rates in m3.yr−1 and normalised delivery rates44

in m3.m−1.yr−1 are displayed for each island.45

• Table 2: Pearson correlation matrix calculated for thickness of sediment, island46

surface, island volume, island shoreline perimeter, accumulation period, average47

delivery rate and normalised average delivery rate. P-value indicating statistical48

significance are displayed (p-val<5%: *; p-val<1%:**; p-val<0.1%: ***).49

• Figure 2: Average delivery rate versus island size.50

• Table 3: Summary of islands characteristics: nature of the island, number of ra-51

diometric ages, oldest and youngest ages and accumulation window.52

• Table 4: Summary of islands characteristics: sediment thickness, island basis (used53

for computing the island thickness), island surface, reef and island perimeters and54

reef width.55
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Figure 1: Location of archipelagoes and reef region in which reef island formation has
been studied
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Table 2: Pearson correlation matrix calculated for thickness of sediment, island surface,
island volume, island shoreline perimeter, accumulation period, average delivery rate and
normalised average delivery rate. P-value indicating statistical significance are displayed
(p-val<5%: *; p-val<1%:**; p-val<0.1%: ***).

Figure 2: Average delivery rate versus island size
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