Chapter 2- Community abundance data of underrepresented

taxonomic groups.

Abstract

The majority of publicly available datasets used for macroecological research have a North American
terrestrial bias, and focus primarily on warm-blooded vertebrates and plants. This dataset helps to
improve the availability of data suitable for macroecological questions for less frequently studied
taxa. The data were compiled from the literature by focusing on less frequently studied groups, and
includes seven classes of animals, amphibians, spiders, beetles, reptiles, birds, and ray finned and
cartilaginous fish. The data contains data representing over 2000 species and more than 1.3 million

individuals from over 700 sites including locations on all continents except Antarctica.

Background & Summary

Increasingly large amounts of data are available for studying ecological systems (Reichman et al.
2011). One of the most common forms of ecological data is community abundance data, which
is composed of counts of the number of individuals of each species occuring in a community or
assemblage. These kinds of data can be used to address a broad array of questions and have become

central to research in macroecology.

One major criticism of macroecology is that the majority of research has been driven by a few
major datasets, primarily terrestrial North American and European birds, mammals, and plants
(Beck et al. 2012). This is due, in part, to the fact that large publicly available datasets with many
sites tend to focus on these taxonomic groups (e.g., USDA Forest Service 2010, Thibault et al.
2011, Pardieck et al. 2014). This makes it difficult to determine if observed patterns are general
or whether they only apply to the few taxa for which large amounts of easy to analyze data is

available. It also makes it difficult to perform meaningful cross-taxonomic comparisons, which



can be valuable to understanding the processes driving ecological systems. One suggestion for
improving macroecology in this regard is to make better use of existing data (Beck et al. 2012).
There is a great deal of community abundance data in the literature, but most include a single to a
few communities, and the majority of the data requires data entry and processing to be useable in

analyses. In particular, much of this data is only available tables in the text of papers.

To address this deficit in readily available data, I have compiled a dataset from the literature that
combines data for multiple taxa and biogeographic regions into a single publicly available source.
This will allow researchers to make ecological comparisons for a wider range of taxa without
having to gather and process the data from the literature before use. This data compilation contains
abundance data for seven classes of animal, including vertebrates and invertebrates, endotherms and
ectotherms, and was collected by intentionally focusing on the collection of data for taxa that are

not currently well represented in commonly used macroecological datasets.

This emphasis on underrepresented taxa resulted in large amounts of data for fish, reptiles, and
amphibians and reasonable amounts of data for spiders and insects (Figure 1, Figure 2). While the
majority of the data is Nearctic, there is a worldwide distribution of sites (Figure 3), improving
the representation of data outside of North America. This dataset will allow for a more robust
comparison of patterns across taxa, especially when combined with existing macroecological
datasets. While the primary focus of data collection was filling in the gaps for vertebrate taxa, I also

collected community abundance data on other taxa incidentally.

Methods

Data Sources

Data were compiled from a combination of journal articles, theses, and dissertations. The taxonomic
focus of the literature search has determined based on an initial search of the literature for community

abundance data to get a sense of what data were available, and which underrepresented taxa were
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likely to yield reasonable amounts of data. After the initial search, I conducted a systematic through

the literature, with fish, amphibians, and reptiles as the main focus of data collection. Data for other

groups were collected on an ad hoc when they were encountered, which resulted in a reasonable

amount of data for arachnids and insects (Figure 1).

Search Parameters

Search engine

Date Accessed

community abundance in Biology, Life Sciences,
etc.

fish assemblage abundance, fish community*
abundance in Biology, Life Sciences, etc.

fish community* abundance, fish assemblage
abundance

reptile assemblage abundance, reptile community*
abundance in Biology, Life Sciences, etc.

reptile community* abundance, reptile assemblage
abundance

amphibian assemblage abundance, amphibian
community* abundance in Biology, Life Sciences,
etc.

amphibian community* abundance, amphibian

assemblage abundance

Google Scholar

Google Scholar

ProQuest UMI
Dissertations & Theses

Google Scholar

ProQuest UMI
Dissertations & Theses

Google Scholar

ProQuest UMI

Dissertations & Theses

29 Nov 2010

14 Feb 2011

15 Feb 2011

20 Aug 2011

21 Aug 2011

7 Oct 2011

7 Oct 2011

Table 1: Dates, sources, and search terms used to identify

possible data sources



Data Collection

References found by the searches in Table 1 were downloaded. Each article, thesis, and dissertation
was then manually scanned to determine if it met the criteria for inclusion in the database. The

selection criteria included:

Data must include quantitative abundances, preferably total number of individuals (no inci-

dence only, i.e., presence-absence, data)

* Data must be for animal data

* Sampling and reporting must be complete (i.e., no data where only a fraction of the commu-
nity/assemblage was sampled or reported)

* For vertebrate taxa: the majority of species must be fully identified to species

* For invertebrate taxa: the majority of species may did not have to be fully identified to species

(due to the number of individuals per sample and the state of taxonomy for the invertebrate

groups)

* Data must not be heavily summarized or processed

The following papers remained as data sources based on these criteria: Cavitt (2000), Bultman and
Uetz. (1982), Schlosser (1985), Jones (1981), Grossman (1982), Brandt (1997), Dritschilo and
Erwin (1982), Petterson (1996), Menke (2003), Kretzer and Cully (2001), Wilgers and Horne (2006),
Wilgers and Volkmann (2006), Cobb and Summerhill (1996a), Dobel and Coddington (1990), Moyle
and Vondracek (1985), Carvalho (2011), Taylor and Matthews (1993a), Winemiller and Cotner
(2000), Morrison and Parkinson (2002), Methven and Rose (2001), Gido (2000), Gelwick (2001),
Jaureguizar (2002), Feyrer and Healey (2003), Matthews (1986), Matthews and Hill (1980), Chick
and Trexler (2004), Pombo and Rebelo (2005), Bonner and Karges (2005), Adams and Haag (2004),
Tongnunui and Taniuchi (2002), Fischer and Paukert (2009), Vega-Cendejas and Santillana (2004),
Habit and Jaque (2007), Inoue and Sano (2008), Ribeiro and Erzini (2006), Bodkin (1988), Quinn
and Kwak (2003), Malavasi and Mainardi (2004), Petry and Gomes (2003), Tejerina-Garro and



Rodriguez (1998), Silbano and Oyakawa (2000), Taylor and Matthews (1993b), Belize (1993),
Grossman and Whitaker (1982), Ferreira and Coutinho (2001), Allen (1982), Hoff and Ibara
(1977), Schifino and Verani (2004), Yoklavich and Antrim (1991), Horn (1980), Stoner (1986),
Laroche (1997), Kennedy (2009), Thomson (2008), Bell and Middleton (1984), Kinsolving and
Bain (1993), Ross (1985), Rodriguez and Lewis (1997), Fialho and Gomes (2007), Penczak and
Marszal (2004), Ashton (2002), Demynadier and Hunter (1998), Bennett and Glanville (1980a),
Wasonga (2003), Siqueira and Rocha (2009), Yahner and Byrnes (2001), Brodman (2008), Maxey
and Richardson (2000), Brannon and Rogers (2005), Leynaud and Bucher (2005), Smart and Twine
(2005), Thompson and Thompson (2005), Read (2002), Russell and Guynn (1999), Busby and
Parmelee (1996), How and Dell (2004), Goldstein (2005), Lindenmayer and Driscoll (2008), How
(1998), Isaac and Williams (2008), Thompson and Withers (2008), Kanowski and Piper (2006),
Conroy (1999), Mott (2010), Maltchik and Machado (2008), Hutchens and DePerno (2009), Ford
and Lancaster (2007), Beever and Brussard (2004), Luiselli and Politano (2005), Cano and Leynaud
(2010), Gainsbury and Colli (2003), Carvajal-Cogollo and Urbina-Cardona (2008), Steen and Guyer
(2010), Moseley and Schweitzer (2003), Pianka and Goodyear (2011), Vonesh (2001), Germaine
and Wakeling (2001), Hofer and Bersier (2001), Dalrymple and Nodell (1991), Ford and Stout
(1991), Ferguson and Forstner (2008), Watling (2005), Castellano and Valone (2005), Shipman
and Leslie (2004), Reid and Whiting (1994), Michaelides and Kati (2009), Akani and Luiselli
(2009), Mekonnen (2009), Schlesinger and Weir (1997), Cobb and Summerhill (1996b), Alvarez
and Ortega-Rubio (1989), McLendon and Nelson (1996), Bennett and Glanville (1980b), Mitchell
and Pague (1997), Healey and Robertson (1997). Information on these data sources is also available

as part of the dataset in the citations_table_abundances.csv file.

Data were hand entered into a raw data file as they came from the original source or were extracted
from the original source computationally. Data were then manually checked for consistency with

the original source. Species names were kept as given in the original source.



Variables

Variables collected are listed in Table 2.

Variable name Variable definition Units Storage type Range of values
Class Taxonomic class of species N/A  Character N/A
Family Taxonomic family of species = N/A  Character N/A
Genus Taxonomic genus of species ~ N/A  Character N/A
Species Specific epithet of species N/A  Character N/A
Relative_abundance Relative abundance of species N/A  Double 0-309
Abundance Abundance of species N/A  Integer 0-181726
Collection_Year Start of collecting N/A  Integer 1952-2008
End_Collection End of collecting N/A  Integer 1977-2009
Site_ Name Name/description of site N/A  Character N/A
Biogeographic_region Biogeographic region N/A  Character N/A
Site_notes Additional site information N/A  Character N/A

Table 2: List of variables collected for each dataset

Data Records

The data are stored in comma-separated values files using a relational database structure with three

separate tables.



Data files

1. Abundance data: Species_abundances.csv
2. Sites data : Sites_table_abundances.csv

3. Reference data: Citations _table_abundances.csv

Format and Storage mode

ASCII text, comma delimited, not compressed.

Header information

1. Class, Family, Genus, Species, Relative_abundance, Abundance, Site_ID, Citation_ID
2. Site_ID, Collection_Year, End_Collection, Citation_ID, Site_Name, Biogeographic_region,
Site_notes

3. Citation_ID, Authors, YT, Title, Journal, Issue, Pages

Special characters/fields

Blanks indicate no data: no special characters used.

Technical Validation

Data have undergone manual quality and assurance checking. Data were entered directly from the
source material into the raw data file and values were double checked on entry. Validation of proper

downloading and importing of the data can be determined using the following information.

Abundance table

1. Number of records, not including header row = 22142
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2. Sum of Relative_abundance = 10797.37352
3. Sum of Abundance = 1320592
4. Number of distinct values in species = 1953

5. Number of distinct values in genus = 1262

6. md>5 checksum for file = 225508ec2acc8cadd230b5e80446504¢e

Sites table

1. Number of records, not including header row = 706

2. Number of distinct values in collection_year = 48

3. Number of distinct values in biogeographic_region = 6
4. Sum of collection_year = 1378306

5. md5 checksum for file = 9935391079863726d24a9204ea68149d

References table

1. Number of records, not including header row = 116
2. Sum of yr =231916
3. Number of distinct values in journal = 83

4. md5 checksum for file = e42838ee418ad44e9e5d33{f99bf96ebb

Usage Notes

This is compiled data from a variety of literature sources. Within a study, methods of data collection
are the same. However, among studies, even within the same taxonomic grouping, methods of
collection, capture success, etc. vary substantially. Because of the methodological variation present
in compiled data, it is more appropriate to treat each site individually, rather than aggregating sites

across studies for doing things like looking for geographic patterns. Aggregating data across sites

11



can lead to false signals in species richness, abundance, etc. that are due to methodological rather
than biological/ecological differences. In addition, some sites also have recorded absences (zeros);

in cases where zeros should not be included, data queries should be written accordingly.

The data can be easily downloaded an installed into a variety of database management and program-

ming environments using the EcoData Retriever (Morris and White 2013).
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