
“Amazonia through time: Andean uplift, climate change, landscape evolution 
and biodiversity”, the story in pictures.  
 
 
Hoorn et al. review the geological, climatic, and biotic development in the Amazon Region – 
probably the most species rich ecosystem on Earth – while pointing to the links between 
landscape evolution and species diversity. The photographs illustrate the different elements of 
their story: the ancient table mountains of the Guiana Shields, the much younger sediment units 
in Western Amazonia that hold the history of the past the last 65 million years, their fossil 
wealth, but also present biodiversity. 
 
PHOTOS 
 
From space 
1A) The confluence of the Rio Negro and the Solimões rivers at Manaus.  The meeting of the 
‘black’ and ‘white’ waters illustrates the intertwined relation between Andes and Amazonia. 
Credits: Envisat satellite, MERIS sensor Full Resolution, acquired 29-09-2009, courtesy of ESA 
- European Space Agency.  
Permission granted 
 
1B) Full image of a large segment of the Amazon Region. Photo 1A is taken from the lower left 
of the master photo. For this high resolution image also go to: 
http://mrrs.eo.esa.int/mrrs/images/2009/09/29/MER_FR__0PNPDE20090929_135216_0000025
12083_00010_39643_4320.N1_4AC232B7_image_0260.jpg 
Note that only the 4 Mb version is available (this was checked with the ESA helpdesk). 
 
From the mountains 
 
2) View from above the Angel Falls, the largest waterfall in the world, located in the Auyantepuy 
Massif in Bolivar state in the south of Venezuela. These titanic mountains in northeastern 
Amazonia were formed roughly at the time of the opening of the Atlantic (c. 135-100 Ma). 
Although this is a species rich region, it is relatively less diverse than Andes dominated 
(younger) western Amazonian region. Image courtesy of Luis Carillo, Venezuela. 
Permission granted 
 
3) Pauji Yuyo, at the edge of Madidi National Park (ca. 1,300 m), Bolivia. Madidi stretches from 
the Andes mountains into the tropical rainforest of the Amazon Region and is a biodiversity 
hotspot. Image courtesy of Michael Kessler, Switzerland. 
Permission granted 
 
From the lowlands 
4) Rivers deposits of Early Miocene age (~ 23-16 Ma) situated along the Agua Negra, a tributary 
to the Yarí River (Colombia). Sediments and fossil pollen of this and other sites give information 
on the past environments and composition of the rainforest. Image courtesy of Rien Corstanje, 
Malaysia. 
Permission granted 



 
 
 
5) Lake and wetland environments of Middle to Late Miocene Miocene age (~16 - 5 Ma) were 
home to a highly diverse aquatic fauna and surrounded by an equally diverse rainforest. Grasses 
probably were common on the edges of the wetland. The sediments, relics of these 
environments, also tell us about the Andean influence in the region. This site is situated in the 
proximity of Leticia (Colombia) along the Amazon River. Image courtesy of Carina Hoorn, The 
Netherlands. 
 
Sediments and fossils as relics of past environments and flora and fauna 
 
6) Fossils are well preserved in the Miocene lake and wetland deposits and provide an insight 
into past flora and fauna. This fossil rich sediment layer is exposed near Leticia (Colombia). 
Image courtesy of Carina Hoorn, The Netherlands. 
 
 7A) Skull (cast) of the extinct reptile Purussaurus brasiliensis. The total length of the skull is 
141 cm, and the mandible has 167 cm of length; the largest individual ever found, has a 
mandible of 175 cm in length. This reptile lived on the overbanks of the waning wetland and 
went extinct since the Pliocene. The original skull is on exhibition at the Laboratory of 
Paleontological Research of the Federal University of Acre (Rio Branco, Acre State, Brazil). 
Image courtesy of Andrea Maciente, Brazil. 
Permission granted 
 
7B) A tooth of the extinct reptile Purussaurus brasiliensis. This tooth was found in the Solimões 
Formation at the margins of the Acre River in the municipality of Brasiléia. This is an 
intermediate tooth with a height of 54 mm. Some Purussaurus teeth can reach 10 cm in height.  
Image courtesy of Douglas Riff, Brazil. 
Permission granted 
 
8) Feliconcha feliconcha is a minute snail that evolved in the Miocene lake and wetland system 
and became extinct with its demise c. 10 million years ago. The snails are only 3 mm tall. The 
significance of their strong spiral ribs is not well understood. Image courtesy of Frank 
Wesselingh, The Netherlands. 
Permission granted 
 
Terra firme and floodplain forest in Western Amazonia 
 
9) Yasuní National Park, Ecuador, 24 October 2010. A lowland tropical rain forest on dry land 
(terra firme), at 250 meters above sea level (coordinates 00 40' 48.4'' S, 76 23' 04.6'' W). This 
exact location may contain the highest alpha diversity of trees on Earth (see Valencia. R., 
Balslev, H., Paz y Miño, G., 1994). High tree alpha-diversity in Amazonian Ecuador. Biology 
and Conservation 3, 21-28). Image courtesy of Alexandre Antonelli, Sweden. 
Permission granted 
 



10) Floodplain lake with a Mauritia palm in the forefront. This photo was taken in the proximity 
of the Allpahuayo Mishana National Reserve, 23 km south of Iquitos (Peru). The Reserve is a 
mosaic of diverse forests growing on diferent soil types ranging from pure white quartz sands to 
red clays. Image courtesy of Catalina Giraldo. 
  
 
11A)  A typical flooded forest along the Amazon River. The intermediate successional stage 
with Pseudobombax growth, a Bombacaceae species that seasonally loses its leaves during 
fruiting season. This type of ecosystem may have originated in the Miocene wetland and evolved 
further  alongside the Amazon River. Image courtesy of Catalina Giraldo, Colombia. 
Permission granted 
 
11B) A typical flooded forest along the Amazon River showing different stages of 
succession. The initial stage of the succession is dominated by Poaceae and Cyperaceae herbs, and 
Cecropiaceae starting colonization. The intermediate stage is characterized by a mixed forest of 
Annonaceae, Bombacaceae, Cecropiaceae and Myrtaceae. This type of ecosystem may have 
originated in the Miocene wetland and evolved further alongside the Amazon River. Image 
courtesy of Catalina Giraldo, Colombia. 
Permission granted 
 
 
Modern plant diversity from West to East 
 
12A) Inga spectabilis (Vahl) Willd. in San Ramón (Dept. Junín, Peru), at the foot of the Andes 
in Western Amazonia.  The species-rich genus Inga has its centre of diversity in Western 
Amazonia, and all its 300 species originated in the past 10 million years (See: Richardson, J.E., 
PENNINGTON, R.T., Pennington, T.D. & Hollingsworth, P.M. (2001). Rapid diversification of 
a species-rich genus of Neotropical rain forest trees. Science 293: 2242-2245). Image courtesy of 
Toby Pennington, UK. 
Permission granted 
 
12B) Guatteria allenii R.E. Fr. (Annonaceae). Guatteria is the third largest genus of Neotropical 
trees with circa 250 species, and has its centre of diversity in Western Amazonia. Similar to 
Inga, the species diversity within Guatteria originated in the past 10 million years. Image 
courtesy of Roy Erkens, The Netherlands. 
Permission granted 
 
13) Eschweilera (A), Eperua (B) and Voyriella (C) are plant genera typical for the nutrient poor 
sands of Central Amazonia and the Guiana Shield. Image courtesy of Hans ter Steege, The 
Netherlands. 
Permission granted 
 
Birds of the Amazon Basin 
 
14A) The Pale-winged Trumpeter (Psophia leucoptera) belongs to the family of Trumpeters or 
Psophiidae. This family has three species in the single genus Psophia which are restricted to the 



Amazon basin. Each species occupies different parts of the large forest area: The Pale-winged 
Trumpeter (Psophia leucoptera, pictured) is restricted to lowland rainforest southwest of the 
Amazon River, the Dark-winged Trumpeter (P. viridis) in the southeast, whilst the Gray-winged 
Trumpeter (P. crepitans) occupies forests north of the Amazon. The speciation is thought to have 
been linked to the landscape evolution of the Amazon. Image courtesy of Joseph Tobias, UK. 
Permission granted 
 
 
14B) The Hoatzin (Opisthocomus hoazin, Opisthocomidae), also known as the Stinkbird, is 
restricted to the swamps and flooded forests of the Amazon basin. It is the only member of the 
family Opisthocomidae, which has no clear affinities to other extant avian families, but fossil 
evidence of the Hoatzins from the upper Magdalena Valley, Colombia, suggests that birds 
similar to the living Hoatzin existed already c. 10 million years ago coinciding with the time 
when the Western Amazon was occupied by a large freshwater swamp system called Lake 
Pebas. Image courtesy of Joseph Tobias, UK. 
Permission granted 
 


