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Introduction 

Chrysobalanaceae is a pantropical member of the order Malpighiales, currently comprising 27 

genera and about 540 species of trees and shrubs distributed in tropical regions of Americas, 

Africa, and southeastern Asia (Prance & Sothers 2003, Sothers et al. 2016). The Neotropical 

region holds about 80% of Chrysobalanaceae species diversity, and the family is especially well 

represented in the Amazon Basin, where it is one of the species-richest and most abundant tree 

families (Rankin-de-Mérona et al. 1992, Bardon et al. 2016, Cardoso et al. 2017) (Figure 1). 

The most complete phylogenetic reconstruction of worldwide Chrysobalanaceae 

inferred two topologies using different data sets: one comprising complete plastid genome 

sequences for 51 species, and the other including the plastome sequences plus five plastid 

markers for 88 more species, resulting in 139 species (Bardon et al. 2016). They found a much 

higher resolution in the plastid genome tree, especially in the Neotropical clade, that had 21 of 

28 branches with a BS value greater than 70% vs. 25/103 in the full phylogeny. Subsequently, 

Sothers et al. (2016) considerably expanded the sampling in the large genus Licania, in order 

to solve the problem of its polyphyly pointed out by previous studies (i.e. Bardon et al. 2013, 

Sothers et al. 2014, Bardon et al. 2016). This work proposed major taxonomic changes in 

Licania s.l., segregating it into seven new Neotropical genera, and Licania s.s. now comprises 

about 100 species. However, most branches had very low support, many clades had poor 

resolution, and some of the new taxa remain non-monophyletic (i.e. Moquilea, Leptobalanus, 

and Hymenopus). 

After the big changes in Licania s.l., Hirtella is now the largest genus of 

Chrysobalanaceae, with ca. 107 species. The two topologies of Bardon et al. (2016) show that 

Hirtella is an exclusively Neotropical lineage, distributed from southern Mexico, the Greater 

Antilles, and Puerto Rico, to southern Brazil (Prance & White 1988). Such as Chrysobalanaceae 

as a whole, most Hirtella species occur in the Amazon, and the Brazilian Atlantic Forest is 

considered a secondary center of diversity (Prance 1972). Nevertheless, Hirtella occurs in a 

wider range of vegetation types than the other Neotropical genera of Chrysobalanaceae (Prance 

& White 1988). Most of its 110 species are shrubs and treelets found in the understory of 

lowland rainforests. However, ca. 30 species are found in different types of vegetation on sandy 

soil (e.g. restingas, campinaranas, savannas, tabuleiro forests), ca. 13 species in drier vegetation 

types (e.g. cerrado and seasonal forests), as well as a few species occurring in other habitats 

like montane areas and even mangrove swamps. 

Among the taxonomic significant characters for species delimitation in Hirtella, some 

that are likely related to its ecology, and specifically plant-animal interactions, would be 

interesting to be explored in a phylogenetic context (i.e. the presence of myrmecophilous 

swellings at the base of leaf blades, presence and type of glands in the inflorescences, receptacle 

shape, and color of petals and stamens). A study on Chrysobalanaceae biogeography (Bardon 

et al. 2016) inferred the crown age of Hirtella at 17.2 Ma, in the early Miocene, a period of 

rainforests re-expansion and diversification, and the group underwent a rapid diversification, 

as it is the largest and most recent genus in the family. However, this study aimed at resolving 

the relationships and biogeographical patterns of Chrysobalanaceae in a generic level, and only 

25% of both Chrysobalanaceae and Hirtella species diversity were sampled. 

 

 



Objectives 

In this context, this study aims to (1) reconstruct a phylogeny of Chrysobalanaceae based on 

complete plastid genome and extensive taxon sampling, in order to solve the persisting 

problems on generic delimitation, (2) reconstruct the biogeographic history of the Neotropical 

lineage Hirtella, (3) study the evolution patterns of selected morphological features and types 

of habitat in the genus, and (4) shed light to the drivers of the rapid diversification of Hirtella. 

 

 
Figure 1. A-F. Representatives of some of the largest genera of Chrysobalanaceae: A: Hirtella; B. 

Moquilea (Licania s.l.); C. Leptobalanus (Licania s.l.); D. Parinari; E. Licania s.s.; and F. Couepia. G. 

View of Rio Negro in the Amazon region, a place with great diversity of Chrysobalanaceae species. 



Materials & methods 

This will be done through the following steps: (1) visiting herbaria with representative 

collections of Chrysobalanaceae to collect material for DNA extraction, and to obtain 

geographic and morphological data; (2) obtaining complete plastid genome sequences using a 

genome skimming approach; (3) reconstructing the phylogeny of Chrysobalanaceae through 

Maximum Likelihood and Bayesian inferences; (4) time-calibrating the phylogeny through 

divergence times estimation methods; (5) reconstructing the biogeographic history of Hirtella 

through ancestral range estimation methods; and (6) performing ancestral character state 

reconstruction analysis in order to test specific hypothesis on the evolution of selected 

morphological characters and types of habitat of Hirtella. 

 

Preliminary results and justification 

The lab work is being carried out at Harvard University, under supervision of Dr. Charles Davis. 

So far, I gathered material of 264 Chrysobalanaceae species for DNA extraction, from 

fieldwork and visit of several herbaria in Brazil. Genomic DNA of 282 samples from 224 

species were already extracted and Illumina libraries are now being prepared, for subsequently 

sequencing using the Illumina NovaSeq System. 

A grant from IAPT would be used for a trip to visit the Kew Herbarium in the UK, to 

achieve the goal of a nearly complete sampling phylogeny of Chrysobalanaceae, through a 

collaboration started a few months ago with two leading researchers in taxonomy and 

phylogeny of this plant group, Sir Ghillean Prance and Dr. Cynthia Sothers. The Kew 

Herbarium houses one of the most important collections of Chrysobalanaceae, and this visit 

would be critical to gather material from species that are poorly represented in Brazilian and 

American herbaria, especially of the Paleotropical genera, and to collect morphological and 

geographical data of Hirtella. It will also be a valuable opportunity to expand my knowledge 

on taxonomy of Chrysobalanaceae, and to consolidate a long-term partnership with two of the 

most prominent experts on this interesting plant group. 
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