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Figure 1. Current presence data for A. manicatum. (Data - AnthWest
(Griswold et al., 2014); Background – NLCD 2011 land cover)

Background A. manicatum, the European wool-carder bee, has shown
rapid range expansion since it first arrived in North America in the early
1960s (Fig. 1)1. This species is also highly aggressive towards native
pollinators, with interactions often leading to severe injury or death to the
other pollinator3. Given the concerns surrounding A. manicatum behavior,
estimating current range and predicting its future spread is of high priority.
Here I’ve created a habitat suitability model for A. manicatum in the
northeastern USA (ME, NH, VT, MA, RI, CT, NY). Given A. manicatum’s strong
association with exotic flowering species7, I tested the hypothesis that A.
manicatum presence will correlate with developed land in its invasive
range. This is predicted because exotic plants show strong associations with
developed habitat4-6. Additionally, I will compare predictions from
suitability models trained with presence-only data versus presenceabsence data.

Methods Presence-only model - I gathered 85 known presence points for my area of interest (north east) from databases such as Discover
Life8, and published records. I then predicted habitat suitability using the program MaxEnt9. MaxEnt uses a maximum entropy approach to
predicting species presence and assumes unbiased sampling. The environmental layers included in my model were land cover type and
percent impervious surface (NLCD 2011). I reclassified percent impervious surface into 10 categories (1 = low, 10 = high) for easier
interpretation of results. Regression analyses were used to test suitability of land cover classes and impervious surface level. I chose a
conservative habitat preference threshold of 0.311. Presence-absence model - I used a weighted random sampling scheme to collect
presence-absence data for A. manicatum in 2013 and 2014 within my study region. Of 140 sampling sites, A. manicatum was found at 5
locations. Given the low number of confirmed A. manicatum presence data points from my two year sampling effort, I’ve combined my
five presence points with 26 published presence records in New England10. This gave me a total of 31 presence and 135 absence records. I
used regression analyses (performed in R v3.1.3) to test which environmental factors (land cover and percent impervious surface - NLCD
2011) predict A. manicatum presence.

Results Presence-only model – The MaxEnt model had an AUC score of 0.874, showing
good predictability given the presence data provided. For percent impervious surface, A.
manicatum were predicted to prefer levels 5-10, as well as level 3 (all above 0.65
preference score). For land cover type, A. manicatum are predicted to prefer developed
land (open space and low->high), barren land, and shrub/scrub (all above 0.30
preference score). Predicted habitat suitability across the north east was visualized using
ArcGIS v10.2.2 (Fig. 2). Presence-absence model – I used generalized linear models
(family = binomial) to determine the influence of percent impervious surface and land
cover type on presence of A. manicatum. Neither percent impervious surface or land
cover type significantly predicted presence of A. manicatum (p=0.39 and p=0.90,
respectively). Predicted habitat suitability (MaxEnt model) also did not significantly
predict presence (p=0.53) (Fig. 3).

Conclusions Results from the presence-only model
support the hypothesis that A. manicatum prefer
developed habitat. However, the sampling data and
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