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Abstract 

Determining the mechanisms of community assembly forms the foundation of 

biogeography and community ecology. Studies of the biodiversity and distribution of 

Neotropical macro-organisms have revealed the roles of environmental, spatial, and 

historical factors in structuring communities at different spatial and temporal scales. The 

role of these factors for species and communities of microorganisms are still poorly 

understood. Diatoms are a very species-rich group of algae, widely distributed, and 

sensitive to environmental variation because of their position at the base of aquatic food 

webs. Here, we present the Tropical South American Diatom Database (TSADB), which 

contains geographical and ecological information on diatom species across lentic and lotic 

environments, including predictors that describe local (limnological) and regional (geo-

climatic) factors. The open access database can be used to ask fundamental questions in 

macroecology, including testing foundational theories of metacommunity ecology and 

biogeography, and evaluating the sensitivity of species and communities to the rapid 

environmental changes characteristic of tropical regions. The TSADB includes diatom taxa 

from 437 samples from 326 sites distributed across 26 regions (0 to 5,070 m a.s.l, and 

between 8°N–35°S; 58–90°W). In addition, long-term, diatom-based paleolimnological 

records are presented as a complementary tool for identifying geographically well-covered 

regions with modern and palaeo-datasets. We describe the TSADB structure and 

functionality, together with the R codes for data manipulation and visualization. Each of the 

26 study regions is represented by three data matrices: sampling site information, 

environmental variables (limnology, climate, and landscape), and diatom community data 

(relative abundance or presence/absence). Access to data and future additions is through 

publicly available repositories and a guide to contributors, respectively. Thus, it offers 
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ample opportunities to complement existing databases on diatoms, allowing optimal usage 

of TSADB by scientists including diatomists, limnologists, and aquatic ecologists.  

 

 

Keywords: Diatoms, Database, Neotropics, Metacommunity, Paleolimnology, 

Biogeography 
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Introduction 

Successful application of biological indicators for inferring present and past environmental 

conditions is dependent on knowing how species vary over space and time in relation to 

environmental drivers. Whereas studies of the distribution of macro-organisms have 

illuminated the roles of environmental, spatial, and historical factors in regulating 

community dynamics (Antonelli et al. 2018), how these factors affect microorganisms, that 

are often used as aquatic bioindicators, is still poorly known. Diatoms are a diverse and 

productive group of primary producers in freshwaters, such as lakes, rivers, streams and 

wetlands (Mann 1999). At the base of aquatic food webs, diatoms often provide the first 

signal of environmental changes that may cause ecosystem-scale shifts (McGowan & 

Leavitt 2009). While many resources are available for studying the drivers and dynamics of 

diatom assemblages in temperate ecosystems, far fewer are available for tropical regions, 

where rates of environmental change are unprecedented (Trisos et al. 2020). 

In tropical South America the wide latitudinal, longitudinal, and elevational ranges, 

coupled with complex physiography and geology, produce notable climatic and 

limnological variability that structure species composition and diversity of diatom 

assemblages (Benito et al. 2018a). Hence, lacustrine sediment cores from lakes of varied 

origins and ages have enabled the use of subfossil diatoms to track recent (10s-100s yr), 

historic (1000s yr), and geological (100,000s yr) change in ecosystems (Steinitz-Kannan et 

al. 1993, Ekdahl et al. 2008, Fritz et al. 2012, Giles et al. 2018, Feitl et al. 2019, Patiño et 

al. 2020. However, large-scale repositories of raw data combining modern and 

paleolimnological observations of Neotropical bioindicators are still scarce (e.g. Neotoma 

paleoecological database; Goring et al. 2015). Thus, it is critical to create and implement a 
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single-themed diatom database for generating and answering relevant questions about the 

Neotropics, facilitating access to large archives of data.  

Regional collections of diatom datasets that integrate taxonomic, geographic, and 

ecological information facilitate research on a wide range of ecological and 

biogeographical topics, such as metacommunity structuring (Dong et al. 2016), resilience to 

widespread limnological change (Bracht-Flyr & Fritz 2012), formation of aquatic 

ecosystems (Vélez et al. 2018), latitudinal gradients of diversity (Vyverman et al. 2007), 

micro-refugia (Nascimento et al. 2019), and evolutionary processes (speciation, extinction) 

(Spanbauer et al. 2018). Distribution patterns of freshwater diatoms are relatively well 

documented across mid- and high latitude regions from Eurasia and North America due to 

regional, national, and international efforts, resulting in the Europeans Diatom Database 

(Battarbee et al. 2001), and LakeCores (Battarbee et al. 2011), the Circumpolar Diatom 

Database (Pienitz & Cournoyer 2017), the Russian PaleoLake Database (Syrykh et al. 

2021), and the US National Lakes Assessment (US EPA 2009) and Diatoms of North 

America (diatoms.org). However, there has been less coordinated effort in the tropics 

(Escobar et al. 2020). More specifically, in tropical South America, despite advances in 

recent decades to collate and publish floras from early expeditions between the 1980s and 

2010s (Benito & Fritz 2020), it is still challenging to find aggregated data on diatom 

taxonomy, ecology, and distribution for ecological synthesis and application in 

bioassessment and paleoecology. A consensus among the scientific community is that more 

emphasis should be given to data archiving, reusability, and making data processing and 

code-sharing platforms (e.g. GitHub) available to facilitate reproducible and transparent 

methods. This is particularly crucial for poorly documented regions where community-
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curated repositories would enable new research directions and collaborations among 

institutions (Cheruvelil & Soranno 2018). 

 

Aims and scope 

The overarching goal of this paper is to present the tropical South American diatom 

database (TSADB) as a tool to facilitate analyses of different levels of biological 

organization (species, populations, metacommunities, and biogeography) and to document 

the ecology of diatoms across the continent. Note that the term “tropical” is applied widely 

here, also including sites from sub-tropical locations. Descriptions of the physiography and 

climate characteristics of the studied regions within the TSADB have been published in 

previous works (Benito et al. 2018b, Benito & Fritz 2020).  

The specific aims of the TSADB are to: i) contribute to information on the 

autoecology, palaeolimnology, and macroecology (metacommunity and biogeography) of 

tropical South American diatoms, ii) identify spatial overlap between contemporary diatom 

sites and paleolimnological records, and iii) develop a ready-to-use workflow in R to 

facilitate consultation, visualization, and sharing of diatom taxa and associated 

environmental data. The TSADB is intended to be a live database, integrating new data as 

they become available. To maintain the database in the future, we have designated a 

contributor guide on how to share diatom datasets (Supplementary Material). Furthermore, 

the TSADB is currently a constituent database of Neotoma (Williams et al. 2018), a global 

community-curated database by regional experts for multiple types of palaeoecological 

data. TSADB will act as a platform to link diatom data stewards in South America and 

Neotoma to archive, maintain and manage datasets.  
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Database compilation 

The rationale of TSADB is to study diatom ecology in relation to macroecological patterns 

of lentic (lake, wetland, pond) and lotic (river, streams) habitats. The TSADB is not the 

result of a systematic literature review of all diatom studies published on South America. 

The TSADB began with a compilation of sites mostly sampled from the Andes of Peru and 

Bolivia as part of diatom ecological and palaeolimnological studies by members of the 

diatom lab at the University of Nebraska-Lincoln (USA). Recent data incorporated from 

other regions (Amazon lowlands, Argentina, Brazil, Colombia, Chile, Ecuador, and Perú) 

included diatom material that was processed and counted by the first author of the 

manuscript, hence allowing inter-region methodological consistency. A further search was 

conducted to cover ecoregions of limnological interest, such as the hypersaline shallow 

lakes in Sud Lipez and the cloud forest streams of Bolivia (Servant-Vildary 1986, Morales 

& Vis 2007). In total, the TSADB contains 437 samples from 326 sites in 26 regions. The 

study regions are broadly defined by the geographical extent of the original studies and 

include both published and unpublished collections (See Metadata). Diatoms were 

identified to species level, where possible, by one taxonomic expert in each region. Species 

were classified into the following ecological groups: freshwater planktic (e.g., 

Cyclostephanos andinus (Theriot, Carney & Richerson) Tapia, Theriot, Fritz, Cruces & 

Rivera, Discostella stelligera (Cleve & Grunow) Houk & Klee), oligosaline planktic 

(Cyclotella meneghiniana Kützing), obligate epiphytic (Cocconeis placentula Ehrenberg ), 

saline (Amphora carvajaliana Patrick , Pseudostaurosira zeilleri (Héribaud) D.M. 

Williams & Round), and benthic (Encyonema Kützing spp., Epithemia Kützing spp., and 

other benthic taxa). Such classification has proved useful for modelling the dispersal 
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potential (planktic as “strong dispersers” and benthic as “weak” dispersers) of tropical 

diatoms (Wetzel et al. 2012, Benito et al. 2018b). 

 

Structure and functionality 

The TSADB is structured as follows. Each region comprises three different data matrices: 

diatom community data (relative abundance, presence/absence), site information, 

environmental variables (limnology, climate, and landscape). Each sample is identified by a 

unique ID (‘code’), which links all the data tables to allow access to all information 

relevant to each region, taxon, and associated environmental variables.  

To explore the database, we created two simple R shiny applications (Winston et al. 

2021), allowing the user to search for data on: 1) region site’s information, 2) 

environmental descriptors, 3) biogeographic distribution of diatom taxa and their relative 

abundance, and 4) characterization of diatom taxa based on broad ecological groups 

(freshwater planktic, oligosaline planktic, tychoplanktic, benthic, epiphytic, and saline). 

The first R shiny app (“TSADB_shiny_sites.R”) allows the user to obtain site characteristics 

for each region, including geographical distribution of sites, sampling information (year of 

sampling, sample type, habitat type, substratum), and environmental raw data, as well as 

boxplots that summarize a region’s limnological, climatic, and landscape context. The 

second R shiny app (“TSADB_shiny_species.R”) makes it possible to search for diatom 

taxa. The output search shows the geographical distribution of the taxon, its relative 

abundance, and the basic site characteristics (region, year of sampling, habitat type) where 

the taxon is found. The TSADB contains an extended metadata file that provides general 

information for each region and a list of contributors who contributed data to the respective 

dataset, as well as associated references. 
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The TSADB is hosted in two different data repositories (Dryad for Excel 

spreadsheets, and Zenodo for R files; see Data availability statement) via two different 

formats to provide users alternative ways to access and use the data. The database 

contributor guide is included in both repositories. 

 

Excel spreadsheets: 26 excel files (one for each study region). Depending on the original 

information, each file has three sheets containing the three data matrices (site information, 

environmental variables, and diatom community data). A metadata sheet describing sources 

and descriptions of environmental variables is common in all excel files.  

 

R folder: Files consisting of the TSADB’s region datasets as a R list object 

(“TSABD.RData”), three R scripts for data processing, plotting (Figs 1-4) and updating 

taxon nomenclature, and the R shiny apps. The “TSADB.Rdata” is a list of objects, in 

which each element refers to a data matrix ($diatoms, $sites, $environment) that itself 

contains a list of study regions. The R script “1-cleaning and formatting.R” allows for data 

preparation, checking the correct format (i.e., numeric, text, ordered factors, region name 

spelling), and merging the original datasets by unique IDs into regions. Database 

manipulation, plotting, and generating metadata is available via the R script “2-

visualization.R”. Finally, the R script “3-taxonomic-harmonisation.R” run steps for 

nomenclature synchronization and authority harmonization (see below). The R code 

routines generate output files and plots that can be turned on or off by commenting or 

uncommenting lines. All steps were conducted using several R packages, including 
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tidyverse (Wickham et al. 2019), ggplot2 (Wilke et al. 2019), cowplot (Wilke et al. 2019), 

and shiny (Winston et al. 2021).  

 

Harmonization 

Taxonomic harmonization consisted of a two-step process. First, we standardized taxon 

nomenclature across sites by scanning the names for synonyms and updating nomenclature 

according to Guiry & Guiry (2017) using the algaeClassify R package (Patil et al. 2019). 

Unfortunately, for most of the regions (except certain Ecuadorean lakes) slide re-counting 

was not possible, and hence, harmonization was largely the result of merging the resulting 

synonymy and lumping species complexes (e.g., Achnanthidium minutissimum (Kützing) 

Czarnecki, Sellaphora pupula (Kützing) Mereschkowsky, D. stelligera, Ulnaria ulna 

(Nitzsch) Compère) from the database entries. In a second more detailed step, we created a 

master list of harmonized diatom taxa from TSADB. This was then used to produce a series 

of R scripts that performed automated steps to synchronize nomenclature for additional 

datasets entries. Subsequently, we harmonized the authority of diatom names to reflect 

current taxonomy in BioData (MacCoy 2011) and Omnidia 2015 version (Lecointe et al. 

1993) using the previous mentioned R scripts. For names that were not found in these two 

databases, we assigned diatom names to the most recent relevant taxonomic treatment 

Finally, limnological data were simply harmonized by ensuring that the variables were 

expressed in common units of measurement across the datasets.  

 

Database overview 

The geographical range of the database spans 8°N–35°S, 58–90°W, and altitudes from 0 to 

5,070 m a.s.l (Fig. 1). Data are in site-by-taxon matrices containing relative abundance 
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(~80% of samples) or presence-absence data (remaining samples, ~20%). Lakes are by far 

the most represented ecosystem in the database (80%; Fig. 2), followed by rivers and 

streams. Samples are mostly from surface sediment and modern collections (periphyton, 

plankton), followed by core tops (top 1cm). Composite samples (i.e., counts included 

surface sediment plus modern presence/absence data) only applied to a subset of samples 

from Ecuador. Diatom samples were collected between 1977 to 2017, with many samples 

from the early 2000s (Fig. 2c).  

The database contains highly heterogeneous physical-chemical observations (see 

Metadata). Limnological variables include parameters that have been identified as 

important for diatoms in the tropical Andes and adjacent Amazon lowlands in previous 

studies (Steinitz-Kannan 1979, Sylvestre et al. 2001, Tapia et al. 2006, Benito et al. 2018a) 

that were available for a large number of sites (i.e. water temperature, pH, conductivity, 

cations [Ca2+, Na2+], anions [Cl-]). Additional regional-scale information are also provided, 

including: latitude, longitude, elevation (m), mean annual air temperature (MAT, °C), mean 

annual precipitation (MAP, mm), temperature seasonality (standard deviation; °C), 

precipitation seasonality (coefficient of variation; mm), % aquatic habitat, connectivity, 

Terrain Ruggedness Index (TRI), lake depth (m), lake surface area (km2), and Human 

Footprint (Venter et al. 2016). The area of the waterbody was either calculated by 

digitalization using the ESRI World Imagery (lakes), or extracted using the lowest basin-

level classification from USGS’s HydroSHEDS database (Lehner et al. 2008). Lake depth 

was extracted from the HydroLAKES database (Messager et al. 2016) if not available in the 

original dataset. The extended dataset includes the sources and methods used to extract 

environmental predictors and contains additional variables related to land-cover and 

geology (Table S1).  
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A total of 1890 diatom taxa representing 143 genera are present in the TSADB. 

Navicula sensu stricto and Nitzschia are the richest diatom genera, with 166 and 165 

species respectively (9% each of the total number of taxa), followed by Eunotia (8.2%), 

Pinnularia (7.3%), and Gomphonema (6.9%) (Fig. 3). Remarkably, 355 diatom taxa (18%) 

could not be assigned to described species based on current literature (Frenguelli 1939, 

Manguin 1964, Servant-Vildary 1986, Oliveira & Steinitz-Kannan 1992, Metzeltin & 

Lange-Bertalot 1998, 2007, Rumrich et al. 2000, Metzeltin et al. 2005), hence there is great 

potential for new taxa to be described. By ecological group, benthic and planktic diatoms 

dominate the freshwater lakes (Fig. 4), with stream and riverine epiphytic diatoms the 

second most abundant group, followed by lacustrine tychoplanktonic and saline-tolerant 

species (i.e., water conductivity > 18,000 uS/cm), and benthic taxa inhabiting lentic habitats 

(wetlands, ponds). Among the freshwater benthic taxa, C. placentula, Gomphonema 

parvulum (Kützing) Kützing, Nitzschia palea (Kützing) W. Smith, Staurosirella pinnata 

(Ehrenberg) D.M. Williams & Round 1988, and A. minutissimum made up most of the 

occurrences in the samples. Freshwater planktic diatoms were dominated by C. 

meneghiniana ., Aulacoseira granulata (Ehrenberg) Simonsen, D. stelligera, and the 

endemic C. andinus. Saline-tolerant diatoms include the endemic A. carvajaliana., 

Entomoneis paludosa var subsalina (Cleve) Krammer, and Navicula salinicola Hustedt. 

Abundant tychoplanktonic diatom taxa occurring in lentic habitats are Ulnaria 

delicatissima (W. Smith) Aboal & Silva, whereas Diatoma mesodon (Ehrenberg) Kützing, 

Navicula trivialis Lange-Bertalot and Nitzschia pusilla Grunow dominate in lotic 

environments.  

Regions are unequally represented in terms of elevation and latitude in the TSADB 

(Fig. 5). Sites at latitudes between 20 S and 10 N above 2000 m a.s.l. are more common in 
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the database, whereas freshwaters sites below 1000m a.s.l., except for coastal (Ecuador 

mainland, Galapagos, and Chile) and Andean foreland plains (Colombia, Ecuador, Peru, 

Bolivia, and Brazil), are less common. Regions also differed in diatom richness and 

composition. Colombian and Ecuadorean lowlands had the highest taxon richness, while 

equatorial sites across the elevation gradient had relatively high species richness (>150 

average species richness per site) (Fig. 5). However, major differences exist between 

highlands among Andean regions, for instance, between the Colombian Andes, the central 

and southern Altiplano of Bolivia and Perú, and the Peruvian Andes. This suggests the 

relevance of physiography and micro-altitudinal gradients that influence both regional and 

local climate (Valencia et al. 2016), and ultimately species richness. The study regions of 

TSADB, while interesting as a generalized classification for visualization and analyses, 

might be less suited for analyzing large-scale diatom community assessments targeting 

transition regions that are not presently covered (i.e. páramos and upper Andean forest in 

the Northern Andes). 

 

Applications and future developments 

The database serves as a repository that collates modern diatom studies and compares these 

with paleolimnological observations to inform ecological synthesis on species-environment 

relationships at varied spatial and temporal scales. There are several research questions that 

could be explored with the database: 

 

What insights do different levels of biological organization provide to the study of diatom 

macroecology?  
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The TSADB promotes the study of microbial assemblage processes by considering niche 

(i.e. species filtering) and dispersal factors (Ricklefs & Jenkins 2011). For instance, 

metacommunity ecology, defined as a set of local populations connected through dispersal, 

may benefit from a georeferenced database of diatom community data that can be used to 

calculate ecologically meaningful spatial distances, such as landscape resistance to genetic 

flow (i.e., dispersal), in combination with water chemistry conditions (i.e., niche), to shed 

light on the local and regional processes structuring communities (Dong et al. 2016, 

Soininen & Teittinen 2019).  

Improved knowledge of the relative effects of local and regional factors will help to 

inform management practices. For instance, biomonitoring tools have historically assumed 

species sorting only and hence spatial factors, such as dispersal limitation, have been 

underestimated in ecological assessment (Vilmi et al. 2016). Combining metacommunity 

approaches with traditional locally based ecological assessments from different habitats 

(e.g. lentic and lotic) is timely, because habitat fragmentation and water degradation (local 

processes) will likely scale-up to the catchment level, while local human impacts are 

exacerbated by the impact of global change and the increased interaction of multiple 

stressors (e.g. global warming, water abstraction, land-use change) (Grimm & Ambrizzi 

2009). 

Including dispersal-based metrics, which have rarely been considered due to 

insufficient spatial/environmental gradients, could also improve the accuracy of species 

distribution models (Jamoneau et al. 2018, Nieto‐ Lugilde et al. 2018). In this context, 

TSADB is especially relevant, because it provides information on ecological guilds at the 

genus level, which is generally considered sufficient taxonomic resolution for inferring the 

dispersal abilities of the taxa (Rimet & Bouchez 2011).  
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Can diatoms be used to indicate and reconstruct the multivariate environment of tropical 

aquatic ecosystems? 

The TSADB provides modern training-sets that encompass wide gradients of water 

chemistry, climate, and landscape conditions across tropical and sub-tropical South 

America. Specifically, the TSADB has a large number of sediment surface samples with 

consistent coverage of in-lake variables (e.g. pH, conductivity, water temperature), which 

would made it possible to obtain reliable reconstructions based on the sensitivity of a large 

number of species to such variables (Benito et al. 2018a, 2018b). The large multivariate 

environmental context provided by TSADB could increase the model accuracy of transfer 

functions by factoring out, as much as possible, the influence of secondary variables in the 

training set or of autocorrelation between spatial factors and the proximal variable of 

interest (e.g., water temperature and elevation) (Rivera-Rondón & Catalan 2020). However, 

the intricate statistical correlative relationships between variables are often very difficult to 

tease apart in some calibration datasets, hence complementary methodological approaches 

are required (Juggins 2013). In combination with individual species’ optima and the range 

of tolerances to several environmental variables, the qualitative approach of indicator 

species analysis (Dufrene & Legendre 1997) could better reflect the specific habitat 

conditions between and among groups of lakes in the TSADB.  

 

Which regions have the best potential to act as a long-term observatory of limnological and 

biodiversity change? 

A current challenge in aquatic ecology is to properly appraise limnological and biodiversity 

change at temporal scales before the onset of major human impacts. Escobar et al. (2020), 

show that palaeolimnology is strongly biased towards temperate and high-latitude regions. 
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Of 1278 articles reviewed in Journal of Paleolimnology between 1997 and 2015 with 

geographical coordinates, 118 (9.2%) were focused on tropical regions, and of these, only 

10 included diatom paleolimnological time-series from tropical South America (Fig. 1). A 

query in the Neotoma paleoecological database yielded an additional nine records, and 

diatom palaeolimnology papers in Diatom Research are restricted to three studies for the 

period 1997-2021 (Vázquez & Caballero 2013, Weide et al. 2017, Ruwer et al. 2021). 

Despite these significant gaps in coverage from the South American continent, the TSADB 

shows that the Peruvian-Bolivian Altiplano is the region with a larger overlap between 

modern and palaeolimnological diatom observations (Fig. 1). This region therefore has the 

potential to act as a long-term observatory of tropical limnological and biodiversity change. 

It remains a challenge to merge datasets in a single time series with a common temporal 

scale and harmonized taxonomy.  

The database could be expanded to identify sites and provide background 

information on the extent of the interaction of climate change and anthropogenic stressors 

(e.g. fish stocking, land use changes, extractive mining) affecting this portion of the South 

American continent (Aguilera et al. 2006, Heine-Fuster et al. 2021). The central Andean 

Altiplano also is associated with the onset and legacy of pre-European occupation affecting 

beta diversity patterns of diatoms (Goldberg et al. 2016, Benito et al. 2020). Although few 

diatom sedimentary sequences are publicly available in the above analyzed sources (Fig. 1; 

Table S2), many palaeolimnological studies could be available in other journals and the 

“grey literature”, particularly in Ecuador, which has historically been better studied than 

most adjoining tropical regions (Seddon et al. 2014, Michelutti et al. 2015a, 2015b, Van 

Colen et al. 2017, Benito et al. 2019, Steinitz-Kannan et al. 2020).  
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How can the TSADB facilitate synthesis research with other biological databases? 

The TSADB is a live database: it will be maintained and upgraded to enlarge its 

geographical coverage with new diatom sites across physical and chemical gradients of 

aquatic ecosystems (see database contributor guide in the Supplementary Material). 

Importantly, the TSADB is a current constituent database of the Neotoma paleoecology 

database (Goring et al. 2015). The level of regional data sharing is key to guide large-scale 

projects before archiving datasets in online platforms (Flantua et al. 2015). Anyone 

interested in sharing diatom data is welcome to use the contributor guide as a platform 

before archiving data in Neotoma to make sure their diatom counts, and taxonomy meet the 

standards of data reusability and reproducibility for the larger diatom community. The 

TSADB will not only reduce data loss through time, it also will provide a shared 

environment for comparing and displaying data for diatom researchers, without the need to 

understand the functionality of database cyberinfrastructure. In the longer term, the TSADB 

has the potential to contribute to long-term biodiversity time-series through spatially 

replicated diatom community time-series, such as BioTIME (Dornelas et al. 2018), 

metacommunity databases, such as CESTES (Jeliazkov et al. 2020) or DISPERSE 

(Sarremejane et al. 2020), or palaeoclimate databases (e.g. Linked PaleoData; McKay & 

Emile-Geay 2016). Finally, the TSADB aims to be a future Pan-tropical reference database 

and hence extend its potential to address synthetic work on ecology, macroecology, 

taxonomy and biodiversity.  

 

Conclusions 

The TSADB facilitates exploration, visualization, and analysis of diatom community data 

and associated local and regional environmental factors. It synthesizes diatom inventory 
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data of varied ecosystems, elevations, climates and physiography. The database reflects the 

spatial distribution of diatom sites by providing publicly available modern diatom samples 

and reproducible tools for easy visualization and manipulation. As freshwater biodiversity 

declines in tropical regions, collating, harmonizing, and sharing existing datasets is 

fundamental to foster new interdisciplinary collaborations. In the case of diatoms, the 

TSADB can provide an additional freshwater biodiversity component (microorganisms) for 

generating new, interdisciplinary, large-scale hypotheses on latitude-altitude diversity 

gradients, functional biogeography, and long-term ecological change across tropical 

regions. 

 

 

Data availability statement 

All diatom and environmental datasets, and R scripts to perform analyses and visualization 
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Dryad (https://doi.org/10.5061/dryad.jm63xsjbs) and Zenodo 

(https://doi.org/10.5281/zenodo.5415446). Note: GitHub repository represents the dynamic 

portal to access the TSADB, while Dryad and Zenodo are permanent repositories. 
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Figure legends 

Fig. 1. Diatom sites coloured by habitat in the Tropical South America Diatom Database 

(TSADB). Diatom palaeolimnological sites from Escobar et al. (2020) and Neotoma 

database are shown in red. See Table S2 for the complete list of diatom-based 

palaeolimnological records.  

 

Fig. 2. Distribution of diatom sample types, habitats, and year of sampling in the TSADB. 

 

Fig. 3. Species number of diatom genus (having more than 2 species) identified in the 

TSADB. Non-identified diatoms are taxa tentatively designated as cf. aff. or sp. in the 

database. 

 

Fig. 4. Most common (>40% relative abundance in at least one sample) diatom taxa across 

regions, classified by ecological groups. Note that regions with presence/absence data only 

(e.g. Galapagos) are not shown. 

 

Fig. 5. Distributional patterns of diatom species richness by latitude and elevation of the 

study regions in the TSADB. 

 

 




