
From coral framework to rhodolith bed: sedimentary footprint
of the 1982/1983 ENSO in the Galápagos

The Galápagos Islands are strongly influenced by

ENSO events, and biological impacts of ENSO on

the terrestrial and marine fauna are well docu-

mented. Coral reefs suffer extensively, and the

1982/1983 and 1997/1998 ENSO events caused

widespread coral mortality (Glynn and Ault 2000).

Of the two events, that of 1982/1983 had the most

impact on Galápagos scleractinian corals (Glynn

et al. 2001). At Isla Santa Fe (southern Galápagos

archipelago, Ecuador, N0�48¢12.13†,

W90�02¢19.24†), incipient coral frameworks,

formed primarily by Pocillopora spp., Porites lo-

bata and Pavona spp., had existed on rocky sub-

strate to 4-m water depth prior to 1982/1983 (Glynn

and Wellington 1983). At this site, virtually total

mortality was observed during this event (Glynn

1994), and over the following three decades, only

minimal recovery has taken place. Instead, the

framework has been entirely eroded and degraded

into rubble-sized fragments. By the time of the

surveys in 2013, coralline algae had formed crusts

with protuberances of up to 6 mm height, com-

pletely coating bioeroded coral clasts. This lead to

the formation of extensive rhodolith beds on the

seafloor surrounding the former coral framework at

a distance of up to 30 m with individual rhodoliths

reaching diameters of up to 15 cm (Fig. 1). While

coral biomass has been greatly reduced, and so far

not recovered, carbonate mass has been transferred

from a coral framework to a rubble bed, which has

allowed a great increase in coralline algal biomass

due to new substratum availability. Hence, envi-

ronmentally triggered flattening of coral frameworks

has lead to the formation of rhodolith beds within a

short time frame emphasizing the high temporal

variability in carbonate budgets of shallow marine

systems (Perry et al. 2012).
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Fig. 1 a Rhodolith bed in close vicinity of pre-ENSO coral framework, b Rhodolith containing nucleus composed of

Pavona sp. bioclast (c). Scale bar is 1 cm
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