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Abstract

Background

In  response  to  the  ongoing  biodiversity  crisis  amongst  arthropods,  it  is  essential  to

implement efficient conservation strategies to safeguard both species diversity and the

vital  ecosystem  services  they  provide.  Developing  such  strategies  requires  reliable

predictive models that can identify the species that are the most vulnerable to current and

future  threats,  including  those  posed  by  climate  and  land-use  change.  Species  life

histories are central  to  these models, as they influence both population dynamics and

spread rates.
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New information

To  support this  effort, we  compiled  a  dataset with  key traits  for  arthropods based  on

several literature sources and expert knowledge. The dataset contains data on body size,

life history, thermal niche and ecology for 4874 northwestern European species across

10  different orders. By gathering  these  essential  trait data, we  aim to  create  a  robust

foundation  for  predicting  species  vulnerability  and  anticipating  shifts  in  arthropod

communities in response to global change.
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Introduction

Arthropods  are  an  exceptionally  species-rich  taxon  that  provide  essential  ecosystem

services, such  as pollination  or  nutrient cycling  (Yang  and  Gratton  2014, Stork 2018, 

Cardoso  et  al.  2024).  Despite  their  critical  importance, arthropods  remain  noticeably

understudied in  conservation research compared to  vertebrates (Clark and May 2002, 

Cardoso et al. 2011, Di Marco et al. 2017). This oversight is particularly concerning as

these vital organisms are currently under threat from a widespread crisis referred to as “a

death by a thousand cuts” (Wagner et al. 2021). The problem stems from a combination of

global threats, including climate extremes, pollution, eutrophication, invasive species and

urbanisation, which have collectively led to significant declines in both the abundance

and species richness of arthropods (Wagner 2020, Harvey et al. 2023). The situation is

expected to worsen with impending global  change, putting arthropods at even greater

risk (Hallmann et al. 2017, Seibold et al. 2019, Soroye et al. 2020).

A  key  strategy  to  increase  arthropod  community  resilience  against  global  change

involves  maintaining  biotic  complexity  (Samways  et al.  2020).  This  can  be  achieved

locally by conserving both at-risk habitats and microhabitat heterogeneity (Toonen et al.

2022). On a regional scale, it requires restoring habitat quality and connectivity, enabling

species  with  restricted  environmental  tolerances  to  track  their  optimal  niches  under

global  change  (Travis  et  al.  2013).  However,  predicting  which  species  will  be  most

vulnerable and where conservation measures should be prioritised remains challenging.

Existing  predictive  models  are  mostly  based  on  correlative  species  distribution

projections,  but  neglect  biological  mechanisms,  such  as  demography,  dispersal  and

interactions  between  species.  Including  these  mechanisms  is  crucial  for  producing

accurate  forecasts,  as  merely  extrapolating  correlations  between  species’  range  and

climate is insufficient (Urban et al. 2016).

Implementing  these  biological  mechanisms  in  predictive  models  requires  detailed

information on species’ demographic and ecological traits (Urban et al. 2016, Chichorro

et al.  2019, Chichorro  et al.  2022, Comte  et al.  2024). Compiling  such  trait  data  for
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arthropods is challenging for two main reasons: many arthropod groups are less studied

compared  to  vertebrates (Leather  2013)  or  plants (Kleyer  et al. 2008)  and  their  high

species richness, small sizes and hidden life-styles make it difficult to quantify key traits.

Furthermore,  available  trait  data  are  mostly  scattered  across  literature,  with  non-

standardised measurements that hinder cross-taxon comparisons (Moretti et al. 2017).

To  address  this  gap,  we  aimed  to  compile  relevant  trait  data  needed  for  predictive

demographic  models  of  arthropod  diversity  under  global  change  pressures.  We

synthesised  data  on  life  history  traits,  such  as  fecundity,  dispersal  ability  and

development time, from various literature sources and expert judgement. Additionally, we

included information on readily available ecological traits like habitat, feeding guild and

thermal niche. With the exception of genetic adaption, our goal is to provide data on all

necessary ecological components to construct reliable predictive models for forecasting

the impact of global change on arthropod species (Urban et al. 2016).

General description

Purpose: This dataset (Logghe et al. 2024b) summarises life history and ecological traits

for 4874 European arthropod species, aiming to construct a comprehensive dataset that

could be incorporated in predictive models. The selection of traits was guided by four of

the six mechanisms identified by Urban et al. (2016) that determine biological responses

to  climate  change:  dispersal,  demography,  species  interactions  and  physiological

processes. We are convinced that most of these mechanisms can also be integrated into

models  assessing  the  effects  of  other  threats,  such  as  land-use  change.  The  first

mechanism is dispersal, defined as the movement of a species from its place of birth to

their location of reproduction (Clobert et al. 2009). The dispersal ability of a species is

crucial  for  its  ability  to  track  suitable  niches  in  new  environments,  making  it  a  key

component  of  this  dataset  (Travis  et  al.  2013).  A  second  important  mechanism  is

demography, determining population growth rates (Bommarco 2001, Altermatt 2010). It is

here represented by the following life history traits: fecundity, development time, voltinism

and lifespan. Overwintering stage was also included due to  its strong connection with

climate  change-induced  phenological  shifts,  which  can  significantly  alter  population

dynamics  (Marshall  et  al.  2020).  A  third  mechanism  is  species  interactions,

acknowledging  that species  do  not exist in  isolation. Although  it  was  not feasible  to

include direct measures of competition (e.g. functional responses) in this dataset, we did

incorporate  feeding  guild  and  trophic  range, which  can  be  relevant in  the  context of

global change (Burghardt and Tallamy 2013, Mitchell  and Litt 2016). The fourth type of

mechanisms  is  physiological  processes,  which  are  crucial  to  understand  population

change under climate change. To address this, we included realised thermal niches to

indicate a species’ vulnerability to shifts in temperature regimes. Additionally, diurnality

was included, as  it  may influence  species’  responses to  climate  change  (Levy  et al. 

2019). The final  two mechanisms identified by Urban et al. (2016) – environment and

evolution – were not included in this dataset due to practical constraints. Environmental

factors  are  largely  species-independent and  should  be  sourced  from other  datasets.
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Nevertheless,  we  included  habitat  information,  as  it  is  essential  for  assessing  the

responses of specific  communities. The  evolution  mechanism, which  involves genetic

variation, was omitted due to  the lack of available  data for most arthropod species. In

addition  to  traits  related  to  these  six  mechanisms,  we  included  data  on  body  size,

overwintering stage and diurnality. Body size is often considered a “master trait” because

it correlates with many other traits related to several of the key mechanisms (Woodward

et al. 2005, White et al. 2007). Body size can determine maximal  population densities

(Currie 1993, White et al. 2007), movement capacities (Hillaert et al. 2018, Logghe et al.

2024a), fecundity (Berger et al. 2008) and thermal  limits (Klockmann et al. 2017). The

inclusion of body size in our data consequently allows it to be used as a correlated trait

and proxy for potential missing data on specific mechanisms. With this selection of traits,

we aim to  facilitate  the  implementation  of biological  mechanisms in  predictive  models

focused  on  arthropods, thereby enhancing  our ability  to  forecast the  impact of global

change on these animals.

Sampling methods

Sampling description: Initially, we conducted an extensive search for literature sources

that describe life history and/or ecological traits of arthropods. Our goal was to include as

many arthropod orders as possible. However, we soon realised that to obtain sufficient

data per taxon, we needed to focus on 10 specific orders (see Taxonomic coverage). The

data were compiled in separate Excel sheets for each order. Each source was recorded

on a separate line in the dataset, regardless of whether the species had already been

included. This approach allowed us to consider multiple sources when estimating trait

values for different species. Later, this information was merged into a single dataset (see

below).  We  consulted  83  different  literature  sources  (Suppl.  material  1),  including

scientific papers, books and websites (Fig. 1). Initially, the search for data was focused on

existing datasets or books with extensive descriptions of specific groups, aiming to find

sources with  the  most comprehensive  information. Subsequently, we  targeted  specific

papers on individual species or small groups to fill gaps in the dataset.

In  the next step, several  authors contributed personal  data, measurements and expert

judgements  on  specific  arthropod  groups  to  address  noticeable  gaps  in  the  dataset.

These data points were added as separate rows to the raw datasets, with the contributing

author’s name cited as the source. One of the most significant contributions from these

experts was the estimation of dispersal  ability, defined as a species’  potential  to move

from its birthplace to new areas. This estimation was invaluable, as dispersal  data are

often difficult to obtain from literature or simply unmeasured.

Additionally, we estimated the realised thermal niche for each species in the datasets.

This  was  accomplished  by  overlaying  species  distribution  data  derived  from  GBIF

(GBIF.org 2024) with  WorldClim climate  data  (Fick and  Hijmans 2017) in  QGIS (QGIS

Development Team 2023). First, an R script was developed to automate the retrieval and

processing  of  species  occurrence  from  GBIF.  The  script  utilises  the  “rgbif”  package

(Chamberlain et al. 2024) to interface directly with the GBIF API, allowing for large-scale
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download of biodiversity data for multiple species. Specifically, the script matches a list of

species names to  their  corresponding  “speciesKey” in  the  GBIF taxonomic backbone.

Once matched, the script initiates a data download using the “occ_download” function,

filtering  the  data  to  include  only  records  with  geographic  coordinates  and  excluding

records with geospatial issues, null observations, preserved specimens and fossils. After

submitting the download request, GBIF provides a unique download key, which is used

by the script to  retrieve the dataset once it is available  using the “occ_download_get”

function. The data are imported into an R dataframe, where potential issues with name

matching or data availability can be checked. The script then creates individual CSV files

for each species, containing species names and geographic coordinates. For the next

step, a Python (Van Rossum and Drake Jr 1995) script was developed to run in QGIS.

After loading a raster with annual mean temperatures (BIO1) derived from WorldClim, the

script processes each  CSV file  to  derive  distribution  data. The  script creates a  buffer

around  each  species  observation  point  (0.2  degrees)  to  expand  it  to  a  small  area,

ensuring that temperature data is averaged over a meaningful geographic range rather

than  at a  single  point. The  zonal  statistics tool  is  then  used  to  calculate  temperature

statistics (minimum, maximum and  mean) within  each  buffer  area  by extracting  raster

values (annual mean temperature) that overlap with the buffers. The resulting data are

stored  in  a  CSV  file  containing  the  three  temperature  measures,  with  one  row  per

assessed species. Finally, temperature range was calculated by subtracting the minimum

temperature from the maximum.

Figure 1.  

Overview  of  the  proportional contribution  of  various data  sources to  each order.  Absolute

species counts are depicted by the white numbers within the graph. Total number of species

per order are below order names between brackets.
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In the final step, we aimed to create a centralised dataset that consolidated all species

traits into a single, averaged value per trait for each species. This involved merging the

raw datasets with the data on temperature niches and then summarising each trait per

species using  R. For continuous traits, such  as body size, we  averaged  all  available

values from different sources into  a  single  value per species. When sources provided

separate values for males and females, we first averaged sex-specific values and then

combined  them with  values from other  sources to  derive  the  final  species value. For

categorical  variables, we adopted the value representing the most inclusive or highest

category. For example, if a species was described as both omnivorous and carnivorous

by different sources, we classified it as omnivorous in the final dataset. Similarly, if one

source  indicated  that a  species overwinters as larva  and  another source  did  not, we

classified the species as overwintering in the larval stage in the final dataset. Averaging

dispersal ability was particularly challenging due to the significant variation in dispersal

modes  and  studied  proxies  (from morphology  to  behaviour).  For  example,  dispersal

ability in spiders is often experimentally assessed by ballooning propensity, whereas in

beetles, wing  load  is  the  most prevalent measure. Different proxies  of dispersal  and

metrics of dispersal  ability make it further impossible  to  directly average these values

across and within taxa. For example, one source might use a scale of 1-9 for estimating

the dispersal  ability of a butterfly, while another might use a scale of 1-10. To address

this, we rescaled the dispersal ability values to a relative scale between 0.1 and 1 within

each  order.  For  example,  if  a  butterfly  received  the  highest  dispersal  score  from  a

particular source (e.g. 9 on a 1-9 scale), it was assigned a value of 1. Conversely, the

species with the lowest dispersal score (e.g. 1 on a 1-9 scale) would receive a value of

0.1.  This  process  was  applied  separately  to  each  order,  ensuring  that  every  group

included species with dispersal values ranging from 0.1 to 1. By rescaling and averaging

dispersal ability within each order, we aimed to create relative dispersal values that could

be meaningfully compared across different arthropod orders.

Geographic coverage

Description: Currently, the dataset is restricted to  species that are  native  to  northwest

Europe, which includes Belgium, Luxembourg, the Netherlands, northern France, United

Kingdom and western Germany. Introduced species were mostly avoided, but there are

some records of southern European species that have been established for a long time

(e.g. Pholcus phalangioides, Porcellionides pruinosus).

Taxonomic coverage

Description: The dataset currently covers 4874 arthropod species from 10 distinct orders

(Fig. 2). The dataset is restricted to species with a terrestrial  adult stage, which means

that groups with  aquatic larvae (such as Odonata) could  still  be incorporated into this

dataset. Both the orders and species included were selected, based on the availability of

relevant trait data. While we aimed to be as inclusive as possible, the representation of

orders and families within  the dataset varies. Smaller orders like  Isopoda (9  families),
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Odonata (9 families), Orthoptera (6 families) and Opiliones (5 families) are relatively well-

covered and nearly complete. In contrast, for larger orders such as Araneae (31 families),

Hemiptera (32 families) and Hymenoptera (29 families), the dataset includes about 50%

of the species. Coleoptera (75 families) and Diptera (6 families) are relatively less-well

represented due to a high number of species and very limited availability of trait data.

Within  Diptera,  most data  are  limited  to  the  families  Syrphidae  and  Dolichopodidae.

Lepidoptera  (25 families) also appear rather incomplete  when considering all  species

within the sampled region. However, the dataset focuses on macrolepidoptera, which are

well-covered compared to the total number of species in that group.

Traits coverage

The  dataset  comprises  28  traits  describing  ecological  and  life  history  traits  of  the

assessed  arthropod  species  (Table  1).  These  traits  were  selected,  based  on  their

Figure 2.  

Overview  of  the  arthropod  orders that  were  included  in  the  dataset.  The  white  numbers

represent the total number  of species included for  each order. All arthropod icons originate

from Noun Project (CC BY-NC-ND 2.0). From left to right: Beetle by Rachel Siao, Moth by

parkjisun, Cicada by Alejandro Capellan, wasp by parkjisun, fly by Hermine Blanquart, Spider

by Matthew Davis, Dragonfly by Hermine Blanquart, Cricket by Ed Harrison, isopod by Pham

Thanh Lôc and Spider by Miroslava.
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significance in predictive modelling concerning the future effects of climate change on

arthropods (see above for more details).

Trait category Subcategory Definition and description of the trait 

Body size Body length of the adult (in millimetres).

Fecundity Number of offspring produced by a single female.

Development

time 

Time between laying of the egg and eclosion of the adult (in days).

Lifespan Amount of time an adult individual lives, from emergence from last instar

until death (in days).

Voltinism Number of generations an organism completes in a single year.

Voltinism mean Mean number of generations per year; calculated by averaging all possible

scenarios (e.g. a species that can have 1 or 2 generations per year would

show a value of 1.5).

Voltinism max Maximum number of generations per year;

partivoltine: new generation emerges every two years;

univoltine: a single generation per year;

bivoltine: two generations per year;

multivoltine: three or more generations per year.

Overwintering Life stage in which the species overwinters (categorical).

Overwintering

egg

0: species never overwinters as egg;

1: species overwinters as egg.

Overwintering

larva

0: species never overwinters as larva;

1: species overwinters as larva.

Overwintering

pupa

0: species never overwinters as pupa;

1: species overwinters as pupa.

Overwintering

adult

0: species never overwinters as adult;

1: species overwinters as adult.

Diurnality diurnal: species is primarily active by day;

cathemeral: species is active by both day and night;

nocturnal: species is primarily active by night.

Feeding guild Expresses the main diet of the species (categorical).

Feeding guild

larva

herbivore: larva feeds on plant material (leaves, stem, roots);

palynivore: larva feeds on pollen;

omnivore: larva feeds on both plants and animals;

fungivore: larva feeds on fungi;

carnivore: larva feeds on other animals;

detritivore: larva feeds on decaying organic material.

Table 1. 

Definition  of  the  28  traits  included  in  the  dataset,  based  on  Moretti  et  al.  (2017).  In  several

instances,  these  traits  constitute  subcategories  of  broader  traits.  In  those  cases,  only  the

subcategories have dedicated columns in the dataset
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Trait category Subcategory Definition and description of the trait 

Feeding guild

adult

non-eating: adult does not eat;

herbivore: adult feeds on plant material (leaves, stem, roots);

pollinator: adult feeds on pollen or nectar;

omnivore: adult feeds on both plants and animals;

fungivore: adult feeds on fungi;

carnivore: adult feeds on other animals;

detritivore: adult feeds on decaying organic material.

Trophic range Expresses the dietary breadth of the species (categorical).

Trophic range

larva

monophagous: larva feeds on a single (or a very few related) species;

oligophagous: larva feeds on multiple species within the same taxon;

polyphagous: larva feeds on species from multiple families or orders.

Trophic range

adult

monophagous: adult feeds on a single (or a very few related) species;

oligophagous: adult feeds on multiple species within the same taxon;

polyphagous: adult feeds on species from multiple families or orders.

Habitat Expresses the main habitat types where the species feeds and reproduces

(categorical).

Habitat urban 0: the species is not found in urbanised environments;

1: the species occurs in urbanised environments (including indoors, parks

and gardens).

Habitat

agriculture

0: the species does not occur in agricultural environments;

1: the species occurs in agricultural environments (including orchards and

vineyards).

Habitat forest 0: the species does not occur in forests;

1: the species occurs in forests (including broad-leaved forest, mixed forest,

coniferous forest and forest edges).

Habitat

grassland

0: the species does not occur in semi-natural to natural grasslands;

1: the species occurs in semi-natural to natural grasslands (ranging from

extensive meadows to sparsely vegetated chalk grasslands).

Habitat

heathland

0: the species does not occur in heathlands;

1: the species occurs in heathlands (including moorlands and bogs).

Habitat dunes 0: the species does not occur in coastal dunes;

1: the species occurs in coastal dunes.

Habitat fresh

marshes

0: the species does not occur in freshwater marshes;

1: the species occurs in freshwater marshes (including floodplains).

Habitat salt

marshes

0: the species does not occur in salt water marshes;

1: the species occurs in salt water marshes (including tidal flats).

Dispersal

ability 

Expresses the potential of a species to disperse, to move a certain distance

from its place of birth (on a relative scale from 0.1 to 1).

Thermal niche Expresses the thermal niche of the species on a large spatial scale (in °C);

values indicate whether the species occurs in colder or warmer climates.

Thermal mean Mean average annual temperature within the species range.

Thermal

minimum

Minimum average annual temperature within the species range.

Thermal

maximum

Maximum average annual temperature within the species range.

Thermal range Difference between Thermal minimum and Thermal maximum.
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Data coverage of traits

The amount of available  data differs substantially between traits and arthropod orders

(Fig. 3). Data on body size, habitat and distribution (used for calculating thermal niche)

were readily available for a wide range of species. However, data on demographic traits

like development time, fecundity and lifespan were much more difficult to  obtain. Most

sources assessing  demographic traits tend  to  focus on  a  few  closely-related  species,

causing a noticeable lack of data availability. It must be noted that, even though it seems

that dispersal ability has a lot of entries in the dataset, these datapoints are mostly based

on proxies or expert judgement. Data  on actual  dispersal  distances of arthropods are

extremely rare, mainly due to the inherent challenges that come with tracking these small

organisms (Batsleer et al. 2020).

Usage licence

Usage licence: Other

IP rights notes: This work is licensed under a Creative Commons Attribution (CC-BY-NC

4.0) License.

Figure 3.  

Heat map showing data availability for each arthropod order and trait. Darker red cells indicate

higher  data  availability,  while  lighter  yellow  cells  represent  lower  data  availability.  Data

availability is calculated as the percentage of non-missing values for  each trait  within each

order. The trait  categories with subcategories (Habitat, Thermal niche, Overwintering stage

and Voltinism) have the same number of species for each subcategory for which trait data are

available.
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Data resources

Data package title: Northwestern European arthropod life histories and ecological traits

Resource link:  https://doi.org/10.15468/75g5z9 

Alternative identifiers:  https://www.gbif.org/dataset/a684ca81-66f3-4d38-863e-463f79

220f03 

Number of data sets: 1

Data set name: Northwestern European arthropod life histories and ecological traits

Character set: UTF-8

Data format: Darwin Core

Column label Column description

scientificName The full scientific name according to the GBIF Backbone taxonomy.

taxonID An identifier for the set of dcterms:Taxon information. It may be a global unique identifier or

an identifier specific to the dataset. According to the GBIF Backbone Taxonomy.

taxonRank The taxonomic rank of the most specific name in the dwc:scientificName. According to the

GBIF Backbone Taxonomy.

kingdom The full scientific name of the kingdom in which the dwc:Taxon is classified.

phylum The full scientific name of the phylum in which the dwc:Taxon is classified.

class The full scientific name of the class in which the dwc:Taxon is classified.

order The full scientific name of the order in which the dwc:Taxon is classified.

family The full scientific name of the family in which the dwc:Taxon is classified.

measurementValue The value of the measurement, fact, characteristic or assertion.

measurementUnit The units associated with the dwc:measurementValue.

measurementType The nature of the measurement, fact, characteristic or assertion.

description Any descriptive free text matching the category given as dc:type.

language ISO 639-1 language code used for the description.

type The kind of description given.

Additional information

The raw datasets as well as the code for calculating thermal niches and merging the raw

data into a single dataset are available from Zenodo: 10.5281/zenodo.13379714.
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Potential applications

The  primary  goal  of  this  dataset  is  to  provide  the  necessary  parameters  for  models

investigating  the  future  impact  of  global  change  on  arthropods.  These  models  may

include broad predictions across larger taxa or focused simulations on target species for

conservation  efforts. In  addition  to  modelling, these  data  can  be  used  directly to  help

prioritise  species  in  need  of  conservation  actions.  Factors  such  as  fecundity,

development,  dispersal,  trophic  range  and  thermal  niche  can  serve  as  important

indicators for assessing a species’ vulnerability to environmental changes. For example,

species with slow development are generally more at risk from environmental changes,

as  they  tend  to  be  adapted  to  stable  environments.  Similarly,  species  with  limited

dispersal  abilities  can  be  prioritised  for  conservation  measures  like  enhancing

connectivity or assisted dispersal through translocations.

Limitations

While  we  aimed  to  be  as  complete  as  possible,  this  dataset  has  some  important

limitations. First, we did not account for intraspecific variation in traits, opting instead to

use averaged values for each trait. Similarly, we did not consider potential  variation in

average trait values across a  species’  range. This decision  was made because many

sources  report  only  average  values, making  data  on  trait  variation  difficult  to  obtain.

Furthermore,  we  acknowledge  there  are  significant  limitations  to  our  calculation  of

thermal niche. These data should not be used as precise thermal limits, but rather as an

indication whether the species is more adapted to warmer or cooler climates. While data

on microclimates or physiological thermal limits would offer a more accurate estimate of

thermal tolerance, they are much harder to obtain and less relevant for analysing patterns

at large spatial scales and across many taxa. It is also important to note that this method

calculates  realised  thermal  niche, meaning  that species  might have  broader  thermal

niches than observed, but can be constricted in their distribution range by, for instance,

species  interactions  or  fragmentation  (Sax  et  al.  2013).  The  accuracy  of  these

calculations  can  be  somewhat  compromised  for  species  with  few  records  in  GBIF.

Nevertheless, we found that the values generally align well for at least Lepidoptera (corr

= 0.77), Carabidae (corr = 0.84) and Araneae (corr = 0.68) with climate niches reported in

previous studies by Schweiger et al. (2014) and Bowler et al. (2017) (Osajie 2021, Suppl.

material  2). Finally, while  we  present an  extensive  dataset covering  more  than  4000

species, we acknowledge that this represents only a small fraction of the total arthropod

diversity in northwestern Europe. This limitation is largely due to the lack of available data

for  many arthropod  groups, as research  tends to  be  biased  towards large  and  more

charismatic  species  (Cardoso  2012).  In  addition  to  arthropod  groups,  we  also

acknowledge  the  importance  of  obtaining  more  comprehensive  data  on  other  traits.

Information  regarding  physiological  thresholds  for  temperature, desiccation  and  other

abiotic  factors,  as  well  as  more  detailed  demographic  data,  such  as  offspring  size,

survival  rates  and  reproductive  timing,  would  be  invaluable  for  accurately  predicting

responses to global change. Moreover, data on the adaptative potential of species and

more in-depth interaction information would also be useful (Urban et al. 2016). However,
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these traits are currently difficult to quantify and/or obtain for a large number of arthropod

species.
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