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Introduction 

The motivation for this work was to investigate spiders found as a by-catch in moth traps in the under-

recorded north-east Leicestershire. The opportunity was presented by the extensive moth trapping survey 

undertaken by PML during 2021 which included the collection of difficult to identify lepidoptera 

specimens for microscopic examination and dissection by PJP who, during previous surveys, had noted 

that spiders were frequently to be found in moth traps. However, no references to their investigation as a 

by-catch at moth traps had been found. Thus, the foundation of this work was a mixture of chance 

observation, curiosity, and opportunity. 

As indicated above, there was no clear research question or theory to test in this work, so there are no 

conclusions to be made. Instead, what follows is a description of the methods used, the observations 

made and, finally, a reflective discussion of the results. Thus, the most this work can be is a foundation for 

future investigation of by-catch in moth traps. 

Methodology 

This section describes the collection of methods used in sufficient detail to guide replication of this work. 

Due to the opportunistic nature of this work, these descriptions are an idealised synthesis of the processes 

used, rather than a pedantic record. This approach makes for easier reading and allows for the inclusion 

helpful context in what would otherwise be a series of dry factual content. 

The spider collecting kit (Figure 1) comprised: 

• 100 mL 70% isopropyl alcohol, 

• 20 x 4 mL glass tubes for spiders, 

• Plastic pipette for transferring isopropyl alcohol to glass tubes, 

• Archive paper for labels, 

• Punch for making a label which goes inside the tube with the alcohol, 

• Pigment pen for writing labels with: Who, What, Where (Name and Grid Reference), and When, 

• The universal rule is always one specimen per tube. 

 

  

Figure 1: Spider collecting kit Figure 2: Mercury vapour light trap 

Spiders were caught in the same ‘pots’ used for moths and were killed by placing them in a freezer for a 

few hours before transferring to a glass tube with the label and alcohol. Storing the empty glass tubes 

upside down helped to keep track of full and empty tubes. PJP recommended keeping the storage box 

in the freezer with all the spiders as it helps fix the preservation process. Using pots that had previously 

contained moths, meant that scales were frequently found on spiders when they were examined, but 

they were easily removed with fine forceps if they obscured important features. In retrospect, the 

inclusion of a pooter may have helped with the capture of smaller spiders. 
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Fieldwork 

All specimens were collected at light traps. Three types were used: 125W mercury vapour (Figure 2), 20W 

Wemlite actinic and UV LED. Traps were usually set at dusk and collected around or shortly before dawn 

the following morning. However sometimes, lights were sat over for several hours into the night before 

being packed up in the early hours. 

On most occasions, multiple traps were set in multiple locations (Figure 3), so the recording and 

collection system needed to be rigorous and disciplined in order to avoid specimens becoming mis-

labelled. Moth catches were processed in situ by dictation into a phone. If spiders were noted and time 

allowed, they were collected and put in a numbered tube and this was used as an initial reference label 

and added to the dictated catch notes. Once back at home, all spiders were transferred in the same 

tubes to the freezer and the dictated notes transcribed into a notebook. Subsequently, spider specimens 

would then be processed in batches, which involved transferring each specimen to a glass tube, using a 

pipette to cover it with isopropyl alcohol and also inserting a small data label into the tube (making the 

initial number reference redundant). 

 

  

Figure 3: Examples of trapping locations 

 

The choice of sites was dictated by three main factors. Firstly, the principle aim of the trapping was to 

record moth species in tetrads for which data was sparse or non-existent. Secondly, sites were chosen for 

a variety of practical reasons such as ease of access, an available power supply or locations in which 

traps were unlikely to be disturbed or tampered with. Thirdly, once these criteria had been met, areas of 

diverse and mature habitat were sought. Typical sites were in or beside private woodland, in large, 

private, village-edge gardens or on rural public footpaths beside streams, canals and mature 

hedgerows.  
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Each specimen was allocated a unique reference number that was then used to label the specimen 

and all related files including photographs. The general format was: 

<Initials>YYYYMMDD-<two digit sequence>-<optional suffix> 

where 

Initials = Initials from the name of the creator. e.g. PJP 

 

YYYYMMDD = Year Moth day of the date when the reference was created. 

 

two digit sequence = 0, 02, ….. 99 etc. 

 

optional suffix = used mainly as image qualifiers: epigyne, palp, dorsal etc. 

Each record was populated with the metadata recommended by the British Archaeological Society 

Spider Recording Scheme. However, as light traps are not a normal method for such records, Alan Cann 

recommended that the ‘Method’ was set as ‘0. Not Recorded’ and a note added in the ‘Comment’ 

column about the moth trap survey. The ‘broad.habitat’ field was used to describe the nature of the 

immediate vicinity of the trap. 

All specimens were retained in individually labelled tubes in 70% isopropyl alcohol, so they remained 

available for future investigation. The initial collection label was always retained and an additional 

determination label added as required. 

 

Identification 

It is tempting to leave the method of identification as implicit and merely to cite the primary sources 

used, which in this case were Roberts (1993a, b). This would not allow a reader to make a judgement 

about the accuracy of this work, especially if, in the future, additional species were split from those 

currently known. For this reason, the process of identification is treated as topic within the methodology. 

All the specimens were examined under high magnification (3-600 x) using stereo microscopes while still 

in 70% isopropyl alcohol and resting on glass beads. At the highest magnifications stereo microscopes 

tend to lack contrast so effectively reducing resolution. When a higher resolution was required, the 

specimen was transferred to a slide cell containing alcohol gel and viewed using a compound 

microscope as this allowed viewing of finer features due to the difference in optical capability and 

illumination. 

The dichotomous keys in Roberts facilitated a hierarchical identification process to assign family, genus, 

and taxon to each specimen as possible. External evidence was also used and combined, using 

qualitative Bayesian principles, to estimate the impact of evidence from all sources in making each 

determination (Pankhurst, 1978). [See Kurt (2019) for a more digestible description of these techniques 

which are widely used in computerised ID software]. As part of a formal methodology this approach 

effectively requires more evidence to support the determination of a rarer species than those that are 

more common, so is intuitive to apply. Such evidence and referral to expert opinion was noted in the 

formal record for each specimen, and included the known distributions of confusion species using the 

historical records maintained by the Leicestershire & Rutland Environment Records Centre (LRERC) in the 

ORCA database. 

 

Photographic Record 

At least one diagnostic image per species was made as a digital voucher. Each image has a synthetic 

depth of field constructed by combining multiple images in a process known as ‘focus stacking’. Each 

image also includes a scale bar calibrated using a photograph of a steel ruler or microscope calibration 

slide. Nominal consistency of white balance was achieved by using a photographic quality grey card. 

However, ‘stacking’ photographs also tends to flatten the tonal range of the final image, which is both 

unpleasant and obscures details. To compensate for this a complex digital development process was 

used to expand the tonal range, lift the colours and selectively accentuate diagnostic details. 
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Despite the complex processing, producing each image typically takes less than 30 minutes to edit but, 

given the flexibility in the manipulation of the source images, the results should be likened to ‘digital 

sketching’ rather than a ‘photo realistic’ representation of specimens. The final results are closer to the 

beautifully executed colour plates in Roberts (1993a) than the life-like photographs in Bee et al (2017). 

Visualisation 
 
As we had no initial ideas as to why spiders should be found in moth traps we collated information on 

each species found in order to aid in understanding its status in Leicestershire. In addition, we were able 

to check the national status and habitat preferences, which we have listed in Table 1 followed by a list 

of dashboards with visual summaries of Leicestershire records. 

 

Each dashboard relates to a single species and contains the following graphics: 

● An image with a scale bar to convey a sense of the size and appearance; 

● A pair of maps showing the location of records from light-traps and county records; these are 

coloured to indicate the number of records from each tetrad; 

● A pair of phenology charts showing years and months of records from light-traps and county 

records; these show the variability of spider recording effort through the past 40 years or so, as 

well as showing the time of year this species has been found; 

● An Occupancy chart through time which estimates the proportion of sites occupied by the 

species allowing for the changes in recording effort; this helps to form an opinion on how 

common a species is along with long term trends; 

● A Centrality chart through time which estimates the probability that this species will be seen by 

an observer, allowing for different levels of expertise; this also helps to form an opinion on how 

common a species is along with long term trends. 

[Further detailed information on Visualisation is given in the Appendix]  

Results 

Overview 

 

 
Figure 4: Map of moth trap spider records by tetrad 

The light traps which were the source of the spider records were run in relatively unrecorded sites in the 

north-east of Leicestershire (VC55) as shown in Figure 4. The phenology of the same records is shown in 

Figure 5 along with a breakdown of specimen maturity. Typically, only adult specimens may be safely 

identified to species but, depending on maturity, immature specimens may sometimes be assigned to 

family or genus. This was considered worthwhile given that there were only 56 specimens, too few records 

for statistical analysis. However, the provision of a species dashboard provides context for each record, 

as does the initial overview. 
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Figure 5: Phenology of all records by maturity 

Aggregating the records by family gives a relative indication of abundance in the light traps, but there 

are too many confounding factors to propose any models to statistically test. For this reason, the Pareto 

Chart in Figure 6 should be taken at face value and only used to pose questions rather than make 

inferences. 

 

Figure 6: Pareto distribution of records by family 

 

 

Species level results 
 

The records list was analysed with Pantheon (Webb et al, 2017) to check names and provide additional 

metadata relating to conservation status and also merged with the BAS check-list (British 

Arachnological Society, 2019). Table 1 shows the complete list of families and species recorded with 

habitat notes where available; all species found are regarded by the BAS as being established in 

Britain. There were no unusual records.  
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Table1 : Summary of spiders found at Leicestershire light traps 

 
 Family (no. records) Species (no. records( Habitat 

 Tetragnathidae (17) Metallina agg (2)  

  Metallina mengei (4)  

  Metallina segmentata (4)  

  Pachygnatha clercki (1) Acid & sedge peats 

  Pachygnatha degeeri (3)  

  Tetragnatha agg (1)  

  Tetragnatha montana (2) Acid & sedge peats 

 Clubionidae (12) Clubiona agg (4)  

  Clubiona lutescens (2)  

  Clubiona reclusa (2) Acid & sedge peats 

  Clubiona terrestris (2)  

  Unknown (2)  

 Linyphilidae (5) Lepthyphantes minutus (1) Arboreal 

  Neriene montana (1) Shaded woodland floor 

  Tenuiphantes mengei (1) Tall sward & scrub; upland 

  Tenuiphantes tenuis (1) Tall sward & scrub 

  Unknown (1)  

 Araneidae (3) Araniella agg (2)  

  Araniella opisthographa (1) Arborel 

 Lycosidae (3) Pardosa pullata (1) Tall sward & scrub 

  Trochosa ruricola (2)  

 Theridiidae (3) Enoplognatha ovata (1)  

  Episinus angulatus (1) Tall sward & scrub 

  Steatoda bipunctata (1) Decaying wood 

 Zoridae (3) Zora spinimana (3) Tall sward & shaded woodland floor 

 Amaurobiidae (2) Amaurobius agg (2)  

 Gnaphosidae (2) Scotophaeus blackwalli (2)  

 Thomisidae (2) Ozyptila agg (1)  

  Tibellus oblongus (1) Tall sward & scrub  

 Pisauridae (1) Pisaura mirabilis (10 Tall sward & scrub 

 Salticidae (1) Salticus scenicus (1)  

 Unknown (1)   

 

 
Figure 7: Annotated dashboard example 

A series of taxon dashboards has been created to place each recorded species in the county-wide 

context. The latter also includes an index to the dashboard figures. Figure 7 is an annotated example of 

a dashboard. 
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Moth Trap Records for: Tetragnathidae 
• Number of records: 17 

• Number of locations: 13 

• Number of species: 7 

• Species list: Metellina agg., Metellina mengei (VC55 Status: No change.), Metellina segmentata 

(VC55 Status: No change.), Pachygnatha clercki (VC55 Status: Decreasing.), Pachygnatha 

degeeri (VC55 Status: No change.), Tetragnatha agg. and Tetragnatha montana (VC55 Status: 

No change.) 

 

 

Metellina mengei: a common and widespread species. 
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Metellina segmentata: a common and widespread species. 
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Pachygnatha clercki: a common and widespread species. 
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Pachygnatha degeeri: a widespread species. 
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Tetragnatha montana: a common and widespread species 
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Moth Trap Records for: Clubionidae 
• Number of records: 12 

• Number of locations: 10 

• Number of species: 5 

• Species list: Clubiona agg., Clubiona lutescens (VC55 Status: No change.), Clubiona reclusa 

(VC55 Status: No change.), Clubiona terrestris (VC55 Status: Decreasing.) and Unknown 

 

 

Clubiona lutescens: a fairly common and widespread species. 
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Clubiona reclusa: a fairly common and widespread species. 
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Clubiona terrestris: a fairly common and widespread species. May be decreasing. 
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Moth Trap Records for: Linyphiidae 
• Number of records: 5 

• Number of locations: 5 

• Number of species: 5 

• Species list: Lepthyphantes minutus (VC55 Status: No change.), Neriene montana (VC55 Status: 

No change.), Tenuiphantes mengei (VC55 Status: No change.), Tenuiphantes tenuis (VC55 

Status: No change.) and Unknown. 

 

 

Lepthyphantes minutus: a widespread species. 
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Neriene montana: a widespread species. 
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Tenuiphantes mengei: a less common species. 
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Tenuiphantes tenuis: a very widespread and common species. Is the population stable or is it declining? 
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Moth Trap Records for: Araneidae 
• Number of records: 3 

• Number of locations: 3 

• Number of species: 2 

• Species list: Araniella agg. and Araniella opisthographa (VC55 Status: No change.) 

 

 

Araniella opisthographa: a fairly widespread species. 
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Moth Trap Records for: Lycosidae 
• Number of records: 3 

• Number of locations: 3 

• Number of species: 2 

• Species list: Pardosa pullata (VC55 Status: No change.) and Trochosa ruricola (VC55 Status: 

Decreasing.) 

 

 

Pardosa pullata: a widespread species. 
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Trochosa ruricola: a widespread species that may be decreasing. 
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Moth Trap Records for: Theridiidae 
• Number of records: 3 

• Number of locations: 3 

• Number of species: 3 

• Species list: Enoplognatha ovata (VC55 Status: No change.), Episinus angulatus (VC55 Status: 

No change.) and Steatoda bipunctata (VC55 Status: Increasing.) 

 

 

Enoplognatha ovata: a widespread species that has been consistenty recorded for decades. 
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Episinus angulatus: not a well recorded species, so it is surprising that it turned up in the moth-trap. 
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Steatoda bipunctata: increased in the late 1990s, but is it decreasing again? 
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Moth Trap Records for: Zoridae 
• Number of records: 3 

• Number of locations: 3 

• Number of species: 1 

• Species list: Zora spinimana (VC55 Status: No change.) 

 

 

Zora spinimana: a distinctive but infrequently recorded species. Three specimens in moth-traps is a 

surprise. 
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Moth Trap Records for: Gnaphosidae 
• Number of records: 2 

• Number of locations: 2 

• Number of species: 1 

• Species list: Scotophaeus blackwalli (VC55 Status: Increasing.) 

 

 

Scotophaeus blackwalli: a widespread species that may be increasing. 
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Moth Trap Records for: Thomisidae 
• Number of records: 2 

• Number of locations: 2 

• Number of species: 2 

• Species list: Ozyptila agg. and Tibellus oblongus (VC55 Status: No change.) 

 

 

Tibellus oblongus: a widespread species. 
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Moth Trap Records for: Nesticidae 
• Number of records: 1 

• Number of locations: 1 

• Number of species: 1 

• Species list: Nesticus cellulanus (VC55 Status: No change.) 

 

 

Nesticus cellulanus: widely recorded in the past but this is the first record since 2005. 
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Moth Trap Records for: Pisauridae 
• Number of records: 1 

• Number of locations: 1 

• Number of species: 1 

• Species list: Pisaura mirabilis (VC55 Status: Increasing.) 

 

 

Pisaura mirabilis: a common and clearly increasing species. 
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Moth Trap Records for: Salticidae 
• Number of records: 1 

• Number of locations: 1 

• Number of species: 1 

• Species list: Salticus scenicus (VC55 Status: Increasing.) 

 

 

Salticus scenicus: a widespread and increasing species. The phenology indicates that it is now 

recorded both earlier and later in the year. 
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Discussion 

This was an exploratory exercise, but one can propose a number of simple retrospective questions.  

Question 1: are the spiders found in moth traps a useful additional source of records? As representatives 

of 13 families were found, the authors suggest that the answer is yes. Unpacking this question further: 

most of the species were common and widespread so their presence is unsurprising. However, three 

records of Zora spinimana are unexpected and leads to speculation that they were perhaps attracted 

to the moth-traps or the micro-faunal activity around it. Also notable, but without plausible explanation. 

was the first record of Nesticus cellulanus since 2005, a species previously recorded widely in 

Leicestershire.  

Question 2: a second question might be to critique the method of specimen collection, which would 

comprise a collection of questions about the tools and chemicals used. Isopropyl alcohol (70%) was 

used to preserve the specimens along with glass tubes. However, propylene glycol might be a better 

choice as it is non-poisonous and does not evaporate so fast. This chemical is already recommended 

for pitfall traps and has been suggested as a promising preservative by Nakamura et al (2020), who 

found that it is comparable as ethanol in terms of degradation of DNA. In separate work with pitfall 

traps, PJP has found that spiders preserved in propylene glycol are easily washed with 70% isopropyl 

alcohol for detailed examination. 

Question 3: a further question is to ask if there was a bias towards capturing larger species as several 

smaller specimens were damaged during capture? If so, perhaps using a pooter might be helpful. 

Question 4: Finally, why do spiders end up in moth traps? Currently, we have absolutely no idea how or 

why this should be so. That said, this work has shown that regarding them as a by-catch has some 

potential. Given the popularity of light trapping for moths, we suggest that encouraging the retention 

of all forms of by-catch should be encouraged. Since many species of moths require dissection for safe 

identification, perhaps those individuals undertaking such work are a useful collation point for such 

material. 

The authors would be interested to hear from anyone who has carried out similar work in the past, or 

would be interested in participating in any future studies. 
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Appendix: Visualisation 

The analysis and narrative in this paper has been produced using dynamic documents powered by the R 

analytical language (Xie, 2015). The analysis is better described as visualisation since there is no formal 

testing of a predefined hypothesis. The coding style follows ‘Tidyverse’ (Wickham et al. 2019) principles 

wherever possible for the consistent manipulation of data. This supports extensive use of ‘ggplot’ 

(Wickham 2016) and the ecosystem of supporting extensions for the elegant production of the many 

graphics that follow. The use of the ‘Simple Features’ (Pebesma 2018) for managing geospatial data is a 

great simplification of all the other R packages that support geospatial data, and in conjunction with 

‘ggmap’ (Kahle and Wickham 2013) makes the plotting of maps with data overlays as easy as any other 

type of chart. 

The choice of colours in graphics has been assisted by using ‘viridis’ (Garnier et al. 2021) which provides 

colour-blind-friendly swatches. These also have consistent grey-scales so charts remain readable when 

rendered in monochrome. The dashboards that combine the many charts into a single figure was 

achieved using ‘gridExtra’ (Auguie 2017) an excellent package that takes the headache out of complex 

layouts of graphics and text. 

While most of the charts on the dashboard will be implicitly understood by the reader, two types require 

further explanation: Occupancy modelling and Centrality. 

Occupancy modelling (Mackenzie et al. 2006) is a sophisticated technique that seeks to estimate 

biodiversity trends and distributions when the source data is unstructured with uneven recording effort. As 

an aside, this approach was used in the production of ‘Atlas of Britain and Ireland’s Larger Moths’ (Z 

2022) . The ‘sparta’ package (August et al. 2020) provides a set of tools to implement occupancy models 

and related analysis tasks. Because the method is a stochastic requiring tens of thousands iterations per 

species, it is very slow and can take several days on a laptop to achieve satisfactory results. The 

occupancy is expressed as a value between 0 and 1 indicating the proportion of sites occupied by the 

species of interest. The statistical significance of the estimate is indicated by a measure called ‘rhat’ 

which is shown as a coloured point on chart to highlight ‘good’ and ‘bad’ results. Standard error limits 

are also highlighted in grey. The fundamental problem is the paucity of data. All this adds up to caution 

when interpreting the occupancy models, but despite these caveats, they do contribute an useful insight 

into the county status of each species recorded in light-traps. 

An alternative simpler graphing (network) method has been proposed by author Palmer in unpublished 

work using ‘iGraph’ (Csardi and Nepusz 2006) to produce an index called ‘centrality’. (Actually a 

transformation of eigencentrality so it approximates a beta distribution.) This also ranges between 0 and 1 

indicating the probability that a species will be seen by an observer. The theoretical basis for this was 

developed by Bonacich (1987), and as it is deterministic, only takes a few minutes calculation to 

complete the analysis. While this technique has not been formally validated, it provides representations 

that are in general agreement with the interpretations of occupancy models and known species 

distributions. 

Both methods are included in the taxon dashboards and it is important to remember the underlying 

differences in their representation of the real world: 

• Occupancy is a site orientated metric that indicates the proportion of sites occupied by the 

species of interest and allows for differences in recording effort. A value of 0.5 would represent 50% 

occupation of sites. A common species will occupy more sites than a rare species. 

• Centrality is a taxon-based index that treats all records as a single site and represents the overall 

probability that a species will be seen by an observer. It is tolerant of different observer expertise. A value 

of 0.5 would represent 50% chance of an observer seeing the species. A common species is more likely to 

be seen than a rare species. 

 

 

 


