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Figure 3.  

DNA analysis of Curculionoidea using COI and cytB sequences for transect samples only.

Node support shown only for nodes with > 90% bootstrap support.
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Figure 4.  

DNA barcoding analysis of Curculionoidea using COI sequences generated in this study and

samples from GenBank. Sequences from this study show the site number, and those obtained

from GenBank are indicated by a black circle (GenBank accessions given in Table 5). Arrow

indicates Phyllobius thalassinus from site  15.  Node support  shown for  nodes with  > 90%

bootstrap support.  Maximum intraspecific divergences (%) are shown for transect samples

estimated using uncorrected (p) distances (see methods).
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Species Sites Elytra colour on

scored

individuals 

Elytra

length

(mm) 

Elytra width

at shoulder

(mm) 

Pronotal

length

(mm) 

Pronotal

width at

base (mm) 

Acalyptus 

carpini 

7,14,20,

27,32,38

165B,165C,203C 1.6-1.7 1.0-1.1 0.6 0.8

Isochnus 

foliorum 

29,36,37,38,42 203B 0.9-1.3 0.5-0.7 0.3-0.4 0.4

Isochnus 

sequensi 

8,14,20,

21,22

203B 1.3-1.7 0.7-0.9 0.4 0.4-0.5

Melanapion 

minimum 

7,11,20,

21,26,28

203B 1.1-1.4 0.6-0.7 0.4-0.5 0.4-0.5

Phyllobius 

maculicornis 

24,26,29,35 Elytra:203A;

Scales:101C,

121C,104D,115D

3.4-3.9 1.7-1.9 0.9-1.2 1.1-1.2

Phyllobius 

oblongus 

1,4,8,12,16,31 164A,163B,165B,

164C,162D,203D

3.2-3.5 1.4-1.6 0.9 0.9

Rhamphus 

pulicarius 

20,21,23,24,27,28 203B 1.1-1.4 0.5-0.7 0.4 0.4-0.6

Tachyerges 

pseudostigma 

8,16,29,

37

203C 1.7-2.1 0.9-1.2 0.5-0.7 0.6-0.8

Temporal coverage

Notes: Collecting was conducted between April and June 2015 (see Table 1)

Collection data

Collection name:  Salix transect of Europe: records of willow-associated weevils.Species

encountered and their relative abundance - A total of 647 weevils were collected from

42 localities (including one locality, 20, that was collected at two times of year: 30 April and

11 June 2015). The two collecting events at site 20 are treated as two different “sites”: 20

and 20a.  Three weevils  (Acalyptus carpini,  Phyllobius oblongus (Linnaeus,  1758),  and

Tachyerges stigma Germar, 1821) were most widespread, being found at 11 or more sites

(Table 4). Next most widespread were Archarius salicivorus (Paykull,  1792), Rhamphus 

pulicarius (Herbst, 1795), and Phyllobius cf. pyri (Linnaeus, 1758), each at nine sites. The

abundances per site of these six species are given in and together they make up a total of

214 individuals (around one third the total). A total of 74 species of weevil were recorded,

although 36 of these were recorded at a single site (and 31 as a single individual only). It is

possible  that  some  of  these  latter  are  not  willow  feeders  but  are  incidental  by-catch.

Generally,  there  is  a  strong  correlation  between  number  of  localities  and  number  of

individuals (i.e. widespread species tend to be abundant when found). However, there are

Table 6. 

Measurements of representative individuals of some common species to show variation.
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exceptions to this. Polydrusus flavipes (De Geer, 1775) was found at six sites (13, 20, 20a,

21, 28 and 31) but of the 82 individuals taken, 73 of these occurred at only one site (21). In

contrast,  Archarius salicivorus and  Archarius crux were  found  at  nine  and  eight  sites

respectively but only 14 individuals of each were taken. The average number of weevil

species per site is 5.5 (range: 0-14) but it is clear that there is a lot of dispersion from that

mean. Some sites proved to be “weevil hot-spots” with six sites having 12 or more species

(11, 12, 20, 20a, 21, 28: in Romania, Poland and Estonia). On the other hand, four sites

had only a single weevil recorded (3, 5, 34, 40: Greece, Finland and Norway) and in one

no weevils were collected (9: Bulgaria). The differences in weevil richness may be due to

intrinsic site factors (eg. quality of  environment,  land use, plant  diversity)  or  to date of

sampling and this is discussed below. In the case of the site with no weevils recorded (9), it

is worth noting that this site (on the south bank of the R. Danube) was also lowest in willow

diversity,  having  only  Salix alba L.  present  (Cronk  et  al.  2015). Occurrence  and

abundance -  In  approximately  42  hours  of  sweep-net  sampling  (includes  sweeping

through foliage and knocking branches with net below) (c. 1 hour per site) we were able to

recover 647 weevil individuals from Salix spp., belonging to 74 species. However, the fact

that very many of these species were taken only as single individuals indicates that it is

likely that we have only scratched the surface of total weevil diversity on willow and that

further  sampling  at  each  site  would  have  led  to  many  more  species  being  observed.

However, although this is clearly far from a total inventory of willow-associated weevils in

Europe, and it is possible that some species captured are not willow associated (i.e. by-

catch), our study does show clearly which are the commonest willow weevils across the

continent. Even the most common species in our survey have a scattered occurrence and

they  vary  greatly  in  numbers  of  individuals  per  site.  Thus  it  is  likely  that  (with  further

sampling) the most widespread species could have been found at extra sites. The variation

of abundance at different sites could be due to intrinsic site factors or to an interaction

between sampling date, species phenology and local weather. This is underlined by the

patterns at the only locality (20) that was sampled twice (in April as site 20, and June as

site 20a), this locality is approximately mid-way along the transect. Combined samples (20

and 20a) had 17 species recorded, but only six species were present in both samples. The

added information from DNA barcoding contributes to a more detailed picture of diversity

and potential cryptic patterns such as the boreal Phyllobius oblongus sample. The sort of

geographically  extensive  but  time-limited  survey  reported  here  therefore  represents  a

“snapshot”  of  beetle  diversity  across  a  wide  area  and  is  complementary  to complete

inventories of local areas conducted through the year. Its signal value is that it gives a vivid

picture  of  the  spatial  heterogeneity  of  beetle  occurrence.Comparison  with  the

Chrysomelidae - It is instructive to compare our results for the curculionids with results

from the same transect for chrysomelids. Curculionids and chrysomelids were co-collected

so there can be no bias from sampling method or date. The chrysomelids tended to be

more widespread and more abundant.  The most widespread chrysomelid (Crepidodera 

aurata) was present in 27 localities, whereas the most widespread curculionid (Acalyptus 

carpini)  was  present  in  only  15  localities.  Similarly,  the  most  abundant  chrysomelids  (

Crepidodera aurata and  Galerucella lineola (Fabricius,  1781))  were  collected  in  large

numbers (more than 260 individuals each) during the study, whereas the most abundant

curculionid  (Acalyptus carpini)  only  attained a total  of  87 individuals.  The difference in
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abundance would imply that curculionid species on willow are either generally rarer, may

have more rapid temporal turnover, or are less prone to outbreaks than chrysomelids. The

alternative, and we believe less likely, hypothesis is that curculionids are intrinsically harder

to catch in the sweep net than chrysomelids; we do note, however, that a reviewer of this

paper believes weevils may be harder to capture in sweep nets as they sit further inside

the shrub on woody branches. On the other hand, curculionids were more diverse with 74

species recorded in our samples versus only 34 species of chrysomelid (Canty et al. 2016,

Canty et al. 2019). As curculionids are well known as a hyperdiverse group (Oberprieler et

al. 2007) the higher diversity is hardly surprising.

Usage rights

Use license:  Creative Commons Public Domain Waiver (CC-Zero)

Data resources

Data package title:  Salix transect of Europe: records of willow-associated weevils

Number of data sets:  1

Data set name:  Salix transect of Europe: records of willow-associated weevils

Column label Column description

occurrenceID An identifier for the Occurrence (as opposed to a particular digital record of the

occurrence).

basisOfRecord The specific nature of the data record.

recordedBy A list (concatenated and separated) of names of people, groups or organisations

responsible for recording the original Occurrence.

individualCount The number of individuals represented present at the time of the Occurrence.

lifeStage The age class or life stage of the biological individual(s) at the time the Occurrence

was recorded.

samplingProtocol The name of, reference to, or description of the method or protocol used during an

Event.

eventDate The date-time or interval during which an Event occurred.

locationID An identifier for the set of location information (data associated with

dcterms:Location).

country The name of the country or major administrative unit in which the Location occurs.

minimumElevationInMeters The lower limit of the range of elevation (altitude, usually above sea level), in metres.

maximumElevationInMeters The upper limit of the range of elevation (altitude, usually above sea level), in metres.
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decimalLatitude The geographic latitude (in decimal degrees, using the spatial reference system given

in geodeticDatum) of the geographic centre of a Location.

decimalLongitude The geographic longitude (in decimal degrees, using the spatial reference system

given in geodeticDatum) of the geographic centre of a Location.

geodeticDatum The ellipsoid, geodetic datum or spatial reference system (SRS) upon which the

geographic coordinates given in decimalLatitude and decimalLongitude are based.

identifiedBy A list (concatenated and separated) of names of people, groups or organisations who

assigned the Taxon to the subject.

dateIdentified The date on which the subject was identified as representing the Taxon.

scientificName The full scientific name, with authorship and date information, if known.

identificationQualifier A brief phrase or a standard term ("cf.", "aff.") to express the determiner's doubts

about the Identification.

verbatimTaxonRank The taxonomic rank of the most specific name in the scientificName as it appears in

the original record.

taxonRank The taxonomic rank of the most specific name in the scientificName.
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