Abundant and diverse insect-mediated leaf damage in the middle-late Paleocene (58—60

Ma) Neotropical rainforests of the Bogota Formation, central Colombia

Alejandro Giraldo!-2, Ménica Carvalho??, Fabiany Herrera*, Conrad Labandeira>~ and Carlos

Jaramillo?

'Programa de Biologia, Departamento de Ciencias Biologicas, Universidad EAFIT, 050022
Medellin, Colombia. lgiral71@eafit.edu.co

2Smithsonian Tropical Research Institute, Box 0843-03092, Ancon, Panama, Panama.

carvalhom@si.edu; jaramilloc@si.edu

3Departamento de Ciencias del Sistema Tierra, Universidad del Rosario, 111711 Bogota,
Colombia.
“Chicago Botanic Garden, 60022 Chicago, Illinois, USA. fherrera@chicagobotanic.org
SDepartment of Paleobiology, National Museum of Natural History, Smithsonian Institution,

20013 Washington, DC, USA. labandec@si.edu

®Department of Entomology and Behavior, Ecology, Evolution, and Systematics Program,
University of Maryland, 20742 College Park, USA. 7School of Life Sciences, Capital Normal
University, 100048 Beijing, China.

Plant predation by insects is considered a major driver of high plant diversity in modern
Neotropical rainforests. Nonetheless, the interactions between plants and their herbivores, and
their role in the early evolution of Neotropical rainforests are poorly known. The earliest known
records of Neotropical rainforests date back to the middle to late Paleocene of northern South
America, and include the coastal-floodplain deposits of the Cerrejon Formation (58—60 Ma,
Rancheria Basin, northern Colombia) and the lowland fluvial environments of a recently
discovered flora in the Bogota Formation (58—60 Ma, Sabana de Bogoté Basin, central
Colombia). Previous reports of insect damage from Cerrejon show that herbivory was abundant
but of low diversity, characterized by generalized feeders. Here, we studied insect damage in leaf
fossils from the Bogota flora, to test whether high abundance and low richness of insect damage

typified early evolving Neotropical rainforests. The Bogoté flora records the highest richness and



frequency of insect damage associations among floras of comparable age in North America,
Patagonia and Europe, in addition to the highest number of miner and galling associations. These
results indicate that, by the middle-late Paleocene, insect herbivory was more intense and host-
specialized in the Neotropical rainforests of the Bogota flora than elsewhere, most likely
reflecting a rich array of herbivorous insects. The high number of galls, a distinctive feature of
the Bogota flora, is consistent with the preferential use of canopy leaves by galling insects, as is
seen in modern Neotropical rainforests. Furthermore, our results show differences in insect
herbivory in Paleocene Neotropical rainforests, perhaps reflecting heterogeneous ecological
recovery from the end-Cretaceous extinction, or alternatively that by the middle to late Paleocene
there already were marked differences in the ecology of Neotropical rainforests. Insect herbivory
in the Bogota flora suggests a deep historical context for processes of negative density-

dependence in Neotropical rainforests.



