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The potential management of a ground-nesting, solitary 
bee: Anthophora abrupta (Hymenoptera: Apidae)
Jason R. Graham1,2*, Everett Willcox3, and James D. Ellis1

Abstract

In Apr 2010, Anthophora abrupta (Say) (Hymenoptera: Apidae) was discovered nesting in open bags of colloidal clay in Gainesville, Florida, USA, 
in an open-air shed. Label data from A. abrupta specimens in the Hymenoptera holdings of the Florida State Collection of Arthropods indicated 
that no specimen had been collected previously from Alachua County and that the most recent Floridian specimen was collected in 1987. This 
suggests that A. abrupta may be locally rare and possibly in decline or threatened regionally. Many of the plants that A. abrupta is reported to 
visit are listed as threatened or endangered in 1 or more states. In an effort to study the potential management and conservation of this species, 
the original nest aggregation was split in 2012 and 2013, and the splits were moved to new nest sites to see if they would establish at the new 
sites. Both mother and daughter nest aggregations were monitored in Spring of 2012–2014. Herein, a brief review of A. abrupta natural history, 
an account of the attempts to split the aggregations for new nest establishment, and suggestions for the potential management of this beneficial 
insect are discussed.

Key Words: chimney bee; artificial nest; miner bee

Resumen

En abril 2010, Anthophora abrupta (Say) (Hymenoptera: Apidae) fue descubierto haciendo nidos en bolsas abiertas de arcilla coloi-
dal en Gainesville, Florida, en un cobertizo al aire libre. Los datos de las etiquetas de los especímenes de A. abrupta en la Sección 
de Himenóptera de la Colección de Artrópodos del Estado de Florida indicaron que ningún ejemplar fue recolectado previamente 
en el Condado de Alachua y que el espécimen más reciente recolectado en la Florida fue en 1987. Esto sugiere que la occurencia 
de A. abrupta puede ser rara localmente y posiblemente en declive o amenazada regionalmente. Muchas de las plantas que son 
reportadas que A. abrupta visita estan alistadas como en peligro amenazadas de extinción en uno o más estados. En un esfuerzo 
por estudiar el manejo potencial y la conservación de esta especie, la agregación del nido original se dividió en el 2012 y el 2013 y 
las divisiones fueron trasladadas a nuevos sitios para anidación para ver si se establecían en los nuevos sitios. Las agregaciones de 
nidos madre e de hija fueron monitoreados en la primavera del 2012–2014. Aquí, se discute una breve reseña de la historia natural 
de A. abrupta,se describe los intentos de divición de las agregaciones para el nuevo establecimiento de nidos y sugerencias para el 
manejo potencial de este insecto beneficioso.

Palabras Clave: abeja de chimenea; nido artificial; abeja minero

Anthophora abrupta Say (Hymenoptera: Apidae), also called the 
chimney or miner bee, nests gregariously in clay or adobe substrate 
in the eastern half of the U.S. (Graham et al. 2013). A female A. 
abrupta digs a tunnel for her nest and uses the excavated earth to 
sculpt a chimney-like turret around the nest entrance. Each turret 
corresponds to a single nest (Frison 1922; Norden 1984). The neigh-
boring nests are clustered together in such a way that at first glance 
the bee activity resembles that of a social bee colony. However, 
the chimney bees exhibit no generational overlap and each female 
builds and provisions only her own nest for the benefit of her own 
offspring (Rau 1929; Norden 1984).

Male and female A. abrupta visit a variety of flowers to collect pol-
len, nectar, or other plant compounds. Mating occurs on flowers. After 
mating, the female begins nesting, usually in the same location from 
which she emerged (Frison 1922). The later-emerging females nest in 

a clumped distribution around the early-emerging females’ nests (Nor-
den 1984).

Mated female A. abrupta collect water to soften the hard-
packed clay and begin excavating a tunnel (Rau 1929). The clay re-
moved from the tunnel is built up around the entrance, creating a 
chimney-like turret. The turrets are smooth on the interior, rough 
exteriorly, oriented in various directions with no obvious pattern, 
have a characteristic dorsal slit on the ceiling, and average approxi-
mately 8 cm in length (Frison 1922; Norden 1984). There have been 
many suggestions for the purpose of the turrets including: (1) pro-
tection from rain, nearby excavations, windblown debris, or para-
sites; (2) functioning as a landmark for nest recognition; (3) provid-
ing a social significance for the nest aggregation; or (4) serving a 
thermoregulatory function for the nest (North & Lillywhite 1980; 
Brooks 1983; Norden 1984).
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After turret construction concludes, the female finishes excavating 
the tunnel and begins constructing the cells. The completed tunnels 
average about 11 cm in length and contain around seven urn-shaped 
cells that are excavated into the sidewalls of the tunnel (Frison 1922; 
Norden 1984). The females waterproof the tunnel and cells using a 
glandular secretion excreted from their Dufour’s gland (Norden 1984). 
The cells are provisioned by the female with pollen and nectar that 
they collect from several plants and mix with more secretions from 
the Dufour’s gland (Norden et al. 1980). The female oviposits a single 
egg onto the pollen mixture, seals the cell with a clay capping, and 
proceeds to provision a new cell (Frison 1922). The female plugs the 
tunnel entrance with clay once all cells are provisioned with food and 
an egg (Rau 1929; Norden 1984).

The eggs hatch after about 5 d (Frison 1922; Norden 1984). The 
larvae develop over the next 3 wk, all while consuming the food pellet 
and much of the cell lining (Norden 1984). Fourth instar larvae trans-
form into prepupae without molting. They remain prepupae for about 
9.5 mo, with their head capsule oriented below the cell capping (Nor-
den 1984). The bees shed their pupal skin at the end of the pupation 
period, darken for about 2.5 wk, and emerge from their burrows to 
begin life as adult bees (Frison 1922; Norden 1984).

The current project is an attempt to determine if A. abrupta 
from an identified nesting site will: 1) nest in containers of clay pro-
vided close to their original nests; 2) survive being transported as 
nest splits to a new location and emerge the following year; and 3) 
nest in clay provided at their new nest location. Furthermore, A. 
abrupta distribution in Florida and elsewhere is discussed based on 
a review of the A. abrupa collection at the Florida State Collection 
of Arthropods (FSCA), Florida Department of Agriculture and Con-
sumer Services, Division of Plant Industry, Florida, USA, and a re-
view of the literature. Next, plant visitation habits of A. abrupta are 
considered. This is followed by a discussion of conservation efforts 
for A. abrupta, of its potential use as a provider of crop pollination 
services, and of ways to promote educational awareness for native 
bees. We conclude with suggestions for the future management of 
A. abrupta.

Materials and Methods

In 2010, A. abrupta was discovered nesting in Gainesville, Florida, 
USA (29°40'45"N, 82°22'2"W), in an open air shed, in horizontally 
oriented open, weathered bags of loose, colloidal clay and soft rock 
phosphate (Fig. 1). The nesting site was investigated in Apr 2010 and 
an adult bee specimen was collected for identification. The A. abrupta 
collection in the Hymenoptera holdings of the Museum of Entomology 
of the FSCA was examined to understand better the local and national 
distribution of this bee. According to these collection data, the most re-
cent specimen of A. abrupta in Florida was collected in 1987. Further-
more, there are no records of A. abrupta specimens being collected 
from Alachua County (Table 1).

Observations of the A. abrupta nest continued in Apr, May, and 
Jun in 2010. Adults were seen only rarely in mid Jun 2010. After Jun 
28, adults were not observed until the following Spring. The observa-
tions of the 1st season led to the hypothesis that A. abrupta adults 
emerging from the existing nest in Spring 2011 would excavate and 
provision nests in nearby clay if it was provided in portable contain-
ers. By using the containers, the nests could be dispersed to seed 
new areas. With only 1 nesting aggregation of locally rare A. abrupta 
identified for use, attempts at augmenting the population carried 
the risk of causing unintended harm to the very population being 
studied. However, a small split was taken carefully from the original 

(mother) aggregation and used to seed a new area (daughter nest 
aggregation).

Artificial nest material was created in order to encourage the bees 
to nest in portable containers. Naturally occurring, unacidulated, soft 
rock phosphate colloidal clay (Manko, Co., Dunnellon, Florida, USA) was 
mixed with water in plastic storage bins (17.9 L). The mix was allowed 
to set and dry for 6 mo with excess moisture poured off as needed. 
After the clay had hardened, about 20 “starter holes” (9.5 mm ID, 2.5 
cm deep) were drilled into the face of each of the clay blocks. The dry 
clay blocks, contained in the plastic storage bins, were placed around 
the periphery of the existing, dormant mother nest aggregation in Apr 
2011. These artificial nesting sites were positioned horizontally (n = 3) 
and vertically (n = 6). Loose clay also was provided horizontally (n = 3) 
in containers.

In Mar 2012, a split was made from the mother nest aggregation at 
a time when the larvae were known to have grown large enough and 
to have consumed enough food to avoid their drowning in the liquid 
diet when moved (Frison 1922; Norden 1984). This same day, 3 male 
bees were observed emerging from the original aggregation. Splitting 
the original mother aggregation consisted of carefully removing about 
one-eighth of the original mother nest aggregation and removing 2 
of the clay blocks that had been prepared in containers and in which 
some bees nested the previous year. This material was transported 
to the University of Florida Bee Biology Unit, Gainesville, FL, USA 
(29°37'63"N, 82°21'41") and placed under an open-air shed, on a large 
metal tray filled with clay premixed as before (Fig. 2). This daughter ag-
gregation (daughter 1) was positioned on a workspace approximately 
1 m above the ground.

In Mar 2014, another split was made from the mother aggrega-
tion. This split (daughter 2) was moved to High Springs, Florida, USA 
(29°47'43"N, 82°36'20"W), placed under an open-air shed, and supple-
mented with unprocessed blocks of clay that had been obtained from 
the mine site (Fig. 3).

Nesting activity was observed and recorded at each site when the 
bees began emerging from nests the weeks of Apr 5, 2012; Apr 25, 
2013, and Apr 26, 2014. The activity levels were monitored as fre-
quently as possible at each site using hand-held push button counters 
to record each time a bee returned to a nest entrance. These observa-
tions were taken at various times of the day, and for various lengths of 

Fig. 1. The original (mother) nest aggregation of Anthophora abrupta discov-
ered in Apr 2010. The bees were nesting in colloidal clay, in an open air shed, in 
Gainesville, Florida. Photo: Jason R. Graham.
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time. The flight data were standardized as the average number of bees 
returning to the nesting site per minute in order to compare activity 
between sites (Fig. 4).

Results

The bees at the original mother site did not use any of the 3 contain-
ers housing loose colloidal clay and positioned horizontally. On the other 
hand, 4 of the 6 hardened clay blocks positioned vertically in containers 
were observed to have nesting activity in Apr 2011. In 2012, 2 blocks in 
which bees successfully nested at the original mother site were transport-
ed to the Bee Biology Unit along with all of the unused loose and hardened 
clay from the 2 horizontally oriented containers. In 2013, nesting at the 1st 
daughter site was observed in all of the hardened blocks that had been 
provided to the mother nest aggregation but not used in 2011. Nesting 
continued and spread at the mother nest aggregation into an additional 5 
horizontally oriented containers filled with hardened clay as before. Nest-
ing continued in hardened clay that was provided to both the mother and 
daughter nest aggregations after the split was made. The 1st split was a 
success as both mother and 1st daughter nest aggregations survived the 
split and were active in 2013, the season following the split (Fig. 4).

On Apr 5, 2012 the first adult bees, 15 male A. abrupta, were ob-
served emerging from the 1st daughter aggregation of nests. Female 
A. abrupta were seen inspecting holes at the daughter nest aggrega-
tion on Apr 10, 2012 and actively building nests on Apr 11, 2012. The 
first pollen observed being brought back by foraging females at the 
daughter nest aggregation was on Apr 14, 2012. Three male bees were 
observed emerging from the nesting material at the mother nest ag-
gregation on Mar 30, 2012, and nesting females were observed on Apr 
10, 2012. Nesting continued at the daughter site until May 7, 2012 and 
at the mother site until May 11, 2012, after which no adult bees were 
seen until the following spring.

In Apr 2013, the nest sites were checked daily for the anticipated 
emergence of the adult A. abrupta. On Apr 20, 2013 a crackling sound 
was heard coming from the clay nesting material at the mother nest 
aggregation. Upon inspection, the sound was heard at the 1st daugh-
ter nest aggregation the following day. On Apr 25, 2013, the first male 
adults were seen emerging from the daughter site, and the first adults 
were observed on Apr 27, 2013 at the mother site. Nesting continued 
until May 20, 2013 at the 1st daughter site and May 26, 2013 at the 
mother site, after which adult bees were not seen at either nest site 
for the rest of the season.

Table 1. The distribution and seasonality of Anthophora abrupta according to data from the Florida State Collections of Arthropods (FSCA, Florida Department of 
Agriculture and Consumer Services, Division of Plant Industry) and found in the literature.

State County Month  Day or range Year Collection method References

AK Fulton Jun 28 1988 Field collected FSCA
AK Fulton Jun 30 1988 Field collected FSCA
FL Columbia Mar   1 1934 — FSCA
FL Franklin Mar 18 1974 — FSCA
FL Gulf May   8 1987 — FSCA
FL Lee Apr 30 1968 — FSCA
FL Liberty Apr 30 1973 Malaise trap FSCA
FL Liberty May 13 1964 — FSCA
FL Liberty May 17 1968 Malaise trap FSCA
FL Liberty May 18 1970 Insect flight trap FSCA
FL Liberty May 23 1970 Insect flight trap FSCA
FL Nassau Apr 20 1984 — FSCA
FL Nassau Apr 24 1986 — FSCA
FL Osceola May   4 1936 — FSCA
GA Clarke Jun   2 1978 Insect flight trap FSCA
GA Clarke Apr 16 1979 Insect flight trap FSCA
GA Fulton May 26 1935 — FSCA
GA Richmond May 31 1958 — FSCA
IL Champaign Jun 15 1973 — FSCA
IL Champaign Jul   6 1973 — FSCA
IL Vermilion Jun   7–26 1919 Nest observations Frison 1922
MD Baltimore May 13–15 1977 Nest observation Norden 1984
MD Baltimore May 28 1978 Nest observation Norden 1984
MD Baltimore Jun 15–17 1982 Mating area observation Norden & Batra 1985
MD Baltimore Jun 11, 14, 21 1984 Mating area observation Norden & Batra 1985
MO Boone Jun 20 1985 Field collected FSCA
MO Clay Jul   1 1986 — FSCA
MO Johnson Jun   5 1966 Field collected FSCA
MO St. Louis Jun 25 1917 Nest observation Rau 1929
MO St. Louis May 28 1918 Nest observation Rau 1929
MO St. Louis May 27 1921 Nest observation Rau 1929
MO Texas Jun 17 1988 Field collected FSCA
MO Texas Jun 16 1988 Field collected FSCA
NC Avery Jun   1 1993 — FSCA
OH Champaign Jun 28 1968 Malaise trap FSCA
OK Latimer Apr      — 1986 Malaise trap FSCA
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In Apr 2014, the nest aggregations were observed in anticipation 
of emerging adult A. abrupta. At the mother nest aggregation, on Apr 
21, a faint crackling sound in the clay was noted, and adult A. abrupta 
bees were observed emerging at the mother site on Apr 26, 2014. At 
the 1st daughter site, the adults were seen emerging on Apr 28, 2014. 
Adults were not observed emerging at the 2nd daughter site until Apr 
30, 2014. Nesting by A. abrupta continued at the mother site and 1st 

daughter nest sites until Jun 10 and Jun 9 2014, respectively. The last 
recorded A. abrupta activity at the 2nd daughter nest site was May 
20, 2014.

The activity levels at the mother and both daughter nest aggrega-
tions followed similar patterns each year (Fig. 4), although the mother 
nest aggregation was more active each year than was either daugh-
ter nest aggregation. Both the mother and the 1st daughter nest ag-
gregations peaked in activity in late Apr in 2012 and 2013 (Fig. 4). In 
2014, the activity at the daughter nest aggregations peaked in early 
May whereas the activity at the mother nest aggregation peaked in 
late May (Fig. 4).

Discussion

In this study, A. abrupta from an identified nesting site were shown 
to: 1) nest in containers of clay provided close to their original nests; 
2) survive being transported as dormant nest splits to a new location 
and to emerge the following year; and 3) nest in clay provided at their 
new nest location.

SUCCESSFUL ESTABLISHMENT OF NEW NESTING SITES

Our observations at the daughter nest aggregations suggest that 
we were able to establish 2 new nest aggregations of chimney bees 
successfully. Flight activity at the daughter nest sites was lower than 
that at the mother nest site. However, this gradually increased in the 
1st daughter nest aggregation to reach that of the mother nest aggre-
gation by the 3rd year after the establishment of the 1st daughter nest 
aggregation. The 2nd daughter nest aggregation had comparable activ-

Fig. 2. The 1st daughter nesting aggregation of Anthophora abrupta established 10.3 km from the original nest site in Gainesville, Florida. It was created as a split 
from the mother nesting aggregation in Mar 2012. Photo: Jason R. Graham.

Fig. 3. A 2nd daughter nesting aggregation of Anthophora abrupta established 
35.7 km from the original nest site in Gainesville, Florida. It was created as a 
split from the mother nesting aggregation in Mar 2014. Photo: Amanda M. Ellis.

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 25 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



532 2015 — Florida Entomologist — Volume 98, No. 2

ity levels in 2014, its first season post establishment, to that of the 1st 
daughter nest aggregation in 2012, its first season post establishment. 
The activity of each nest aggregation increased yearly.

Nest sites of A. abrupta have been observed persisting in the same 
location for over 50 yr (Norden 1984), and nest sites have been es-
timated as having as many as 5,000 brood cells (Frison 1922). If the 
3 nesting aggregations observed in this study continue to grow, each 
could provide additional splits, thus producing more colonies for fu-
ture, involved studies of this bee species.

CHARACTERISTICS FAVORING MANAGEMENT

Other Anthophora species are managed commercially around the 
world. In Germany, A. pilipes acervorum, which has a nearly identical 
life history to the closely related A. abrupta, is managed commercially 
as a pollinator of orchard crops (Thalmann & Dorn 1990; Thalmann 
1991) as reported by Batra (1997). The closely related subspecies A. 
p. villosula was imported from Japan, where it is considered a supe-
rior pollinator of blueberries (Maeta et al. 1990), and was tested as a 
potential pollinator of blueberries in Beltsville, Maryland (Batra 1994, 
1997), and Maine (Stubbs & Drummond 1999), USA. In both cases, A. 
p. villosula was considered an excellent candidate for commercial man-
agement as a provider of crop pollination services. However, the con-
cern that mass importation and rearing could impact closely related 
native species negatively apparently hindered the commercialization 
of A.p. villosula in North America (Batra 1997; Stubbs & Drummond 
1999).

Anthophora abrupta is native to North America and exhibits sev-
eral characteristics that support its potential for management. First, 
they tend to nest where they emerge as adults (termed “philopatry,” 
see Cane 1997), even after they have been moved prior to emerging, 
provided that they have the requisite materials in which to nest, as 

demonstrated in this study. Nest sites of A. abrupta have been ob-
served persisting in the same location for over 50 yr (Norden 1984). 
Second, female A. abrupta, although endowed with a sting, do not 
defend their nests by stinging (Frison 1922) and apparently are un-
able to sting humans (Norden 1984). This makes them a good candi-
date to use because the threat of stings is minimal. Third, A. abrupta 
will feed readily on a honey-water solution in captivity as an artificial 
diet (Frison 1922). Fourth, adults of A. abrupta have emerged suc-
cessfully under laboratory conditions from collected pupae (Frison 
1922; Norden 1984), suggesting the possibility for population aug-
mentation using rearing programs. Fifth, A. abrupta has a flight range 
of up to 3.2 km (Batra 1997), thus making these bees able to pollinate 
large areas. Sixth, male and female A. abrupta visit a variety of flow-
ers, foraging in light rain and in temperatures of 11–39 °C (Rau 1929; 
Norden 1984). Finally, mature nest sites found in the wild have been 
estimated conservatively to contain as many as 5,000 cells based on 
nest dissections from a portion of the sites (Frison 1922). These char-
acteristics make A. abrupta a good candidate for use as a managed 
pollinator.

MANAGEMENT CONSIDERATIONS

Nest Characteristics

Anthophora abrupta nests have been found on cliff banks (Rau 
1929), on clay adobe walls (Norden 1984), on clay banks at the 
edge of creeks and rivers (Frison 1922), and often under a protec-
tive overhang such as a bridge or tree (Frison 1922; Rau 1929). The 
3 requisites, a patch of hardened clay, shelter from the rain, and 
close proximity to a water source, were found at the mother nest-
ing aggregation in Gainesville, Florida, USA. Frison (1922) noted 
that A. abrupta prefers perpendicular or steeply inclined surfaces 

Fig. 4. Bee activity as indicated by the average number of Anthophora abrupta returning to the nesting site per minute at the mother and daughter nesting ag-
gregations in 2012, 2013, and 2014. The error bars indicate standard error.
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in which to nest, a finding supported by the data presented herein. 
The adobe walls in which Norden (1984) observed A. abrupta nesting 
had a pH of 6.0 and were composed predominantly of clay and mica. 
Cane (1991) surveyed and compared nest characteristics and other vari-
ables associated with 32 species of ground-nesting bees and reported 
the soil of an A. abrupta nest from Alabama to be a sandy clay loam 
(29.5% clay, 11.9% silt, 58.6% sand). Analysis of the nest material used in 
the present study indicated that the soil at both the mother and daugh-
ter site was clay (58.6% clay, 27.1% silt, 14.2% sand) with a pH of 6.7.

Protecting Nests

Birds, lizards (at the mother site), and squirrels (at the 1st daugh-
ter site) damaged portions of nests. Consequently, the nest aggrega-
tions were protected from additional bird or mammal predation by 
using galvanized steel chicken wire having 5 cm hexagonal gaps and 
19-gauge (1 mm) wire. The first few foraging bees that encountered 
the newly installed chicken wire seemed to hesitate before flying 
through it. However, all flying bees navigated through the chicken 
wire with apparent ease shortly thereafter. There was no further ob-
served predation or destruction of the nesting material, until 2014, 
when at the mother site, broad-headed skinks (Plestiodon laticeps 
(Schneider); Squamata: Scincidae) were observed preying on adult 
A. abrupta on multiple occasions from inside the chicken wire. It is 
unclear what level of predation these A. abrupta populations can tol-
erate, or if the exclusion of predators is necessary for the success of 
the nest aggregation.

Mating System

Norden & Batra (1985) studied groups of male chimney bees chew-
ing parsnip (Pastinaca sativa L.; Apiales: Apiaceae) tissue. The fragrant 
plant liquids are absorbed into the male bees’ labral hairs and report-
edly are mixed with mandibular gland secretions. Males then use these 
compounds to attract females by marking mating areas with these vol-
atile components (Norden & Batra 1985; Lee 1998). In Missouri, USA, 
Rau (1929) observed males biting rambler roses (perhaps to collect 
oils) and eating rust from several metal objects, a behavior that may or 
may not be important to the mating system.

VALUE OF MANAGEMENT

Most of the literature about this organism comes from researchers 
who found A. abrupta nest aggregations in the wild (Frison 1922; Rau 
1929, 1930) or on the property of a concerned homeowner (Norden et 
al. 1980; Norden & Scarborough 1982; Norden 1984; Norden & Batra 
1985; Giblin-Davis et al. 1993; Lee 1998; current study). Management 
of A. abrupta colonies could provide future native bee researchers with 
a consistent population with which to investigate life history param-
eters, catalogue nest commensals, conduct pollination studies, and 
more.

There is also an educational value to managing A. abrupta that 
can be extended to the general public. Like most solitary bees, A. 
abrupta is not defensive of its nests and does not sting readily, if at 
all. When roughly handled, these bees are reported to defend them-
selves by biting but are otherwise docile and typically should not be 
considered a threat (Frison 1922; Rau 1929; Norden 1984). The bees 
are not timid around humans, so the interested observer can watch 
as the turrets multiply and the bees stock their burrows with pol-
len and nectar. Managed colonies located in public parks, zoos, and 
botanical gardens can be used to teach the general public a variety 
of concepts such as the development of sociality in hymenopterans, 
animal architecture, native bee diversity, and the ecological service 

of pollination. Due to their docile nature and ecological importance, 
solitary bees make excellent model organisms for citizen science proj-
ects (Graham et al. 2014). Interaction with A. abrupta could reduce 
the innate fear of bees as stinging insects and replace this emotion 
with a healthy respect for and appreciation of bees as beneficial or-
ganisms.

The value of A. abrupta as pollinators can be demonstrated by the 
diversity of flowers that they visit. A summary of the plants which A. 
abrupta has been recorded to visit is provided in Table 2. Plant spe-
cies that are listed as threatened or endangered in 1 or more states 
(USDA, NRCS 2013) are indicated as such under the column heading 
“Conservation Need.” Of the 59 plants that A. abrupta has been report-
ed visiting, 26 plants (44%) are listed in 1 or more states as endangered 
or threatened (USDA, NRCS 2013). Parallel declines between plants 
and their pollinators emphasize the importance of pollinator conser-
vation for ecological health (Buchmann & Nabhan 1996; Biesmeijer et 
al. 2006). Also shown on Table 2, among plants visited by A. abrupta 
are several fruit, vegetable, and forage plants such as asparagus, black-
berry, clover, cranberry, parsnip, persimmon, raspberry, and tomato. 
This suggests that A. abrupta may be helpful for the pollination of ag-
ricultural crops. The wide variety of plants on this list, representing 28 
different families, indicates that A. abrupta is a generalist forager.

The natural population of A. abrupta appears limited in Florida, and 
further study should focus on the health and population dynamics of 
this species throughout the native range of eastern North America. In 
Florida, these bees are represented in the FSCA from Columbia, Frank-
lin, Gulf, Lee, Liberty, Nassau, and Osceola Counties, although the col-
lected specimens date to the 1930s, 1960s, 1970s, and 1980s (Table 
1). Although this lack of specimens may be due in part to collector 
biases, A. abrupta also has not been reported in any of the major bee 
surveys that have been conducted in Florida (Graenicher 1927, 1928, 
1930; Krombein 1967; Pascarella et al. 1999; Deyrup et al. 2002; Ser-
rano 2006; Deyrup 2011; Hall & Ascher 2011, 2012) except for the web 
resource “Bees of Florida” that lists A. abrupta from Lee and Liberty 
Counties (Pascarella & Hall 2013). There were no A. abrupta speci-
mens collected in Florida present in the FSCA collection more recently 
than 1987 and none present in the FSCA collection from the rest of 
the country after 1994 (Table 1). Correspondence with the curators 
at The Stuart M. Fullerton Collection of Arthropods at the University 
of Central Florida (UCF) and the Archbold Biological Station Reference 
Collection (ABS), confirmed an absence of A. abrupta from both col-
lections (Stuart M. Fullerton (UCF) and Mark Deyrup (ABS), personal 
communication). Between 2006 and 2014, there were 74 specimens 
of A. abrupta reported to the United States Geological Survey (USGS) 
Patuxent Wildlife Research Center in Beltsville, Maryland, USA, from: 
Delaware (1), Georgia (3), Maryland (47), Michigan (10), Virginia (2), 
and West Virginia (11) (Sam Droege (USGS), personal communication). 
Other entomology reference collections around the state and country 
should be evaluated to see if a decline in curated specimens is a re-
gional or nationwide trend. If A. abrupta populations are in decline, 
then conservation management techniques such as those presented 
here should be applied to avoid losing this bee as a natural resource.

The agricultural sector and food security are primarily dependent 
on the pollination services provided by the European honey bee (Apis 
mellifera L.). Alternative pollinators are needed to support the U.S. 
agricultural industry and reduce overdependence on a single species. 
Most bee species in the U.S. are solitary, ground-nesting bees (Mi-
chener 2007), and ground-nesting bees continue to be underutilized 
as managed pollinators for agriculture (Cane 1997). Through devel-
opment of management techniques for A. abrupta, challenges may 
be overcome that will accelerate our ability to manage additional 
species of ground-nesting bees.
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Table 2. A summary of plants that Anthophora abrupta has been reported to visit. This list should not be considered all-inclusive, as this bee seems to be a poly-
lectic flower generalist. The “conservation need” column indicates plants that have been listed as of special concern, threatened, and/or endangered in 1 or more 
states (USDA, NRCS, 2013).

Family Species Common name References
Conservation  

need

Acanthaceae Justicia americana L. American water-willow Robertson 1929 Yes
Anacardiaceae Rhus typhina L. Staghorn sumac Norden 1984 No
Apiaceae Pastinaca sativa L. Wild parsnip Robertson 1929; Norden & Batra 1985 No
Asclepiadaceae Asclepias meadii Torr. Mead’s milkweed Betz et al. 1994 Yes

Asclepias purpurascens L. Purple milkweed Frison 1922; Robertson 1929 Yes
Asclepias syriaca L. Common milkweed Robertson 1929 No
Asclepias viridis Walter Green milkweed Clinebell II 2003 Yes

Asteraceae Taraxacum officinale Wiggers Common dandelion Norden 1984 No
Balsaminaceae Impatiens pallida Nutt. Jewelweed Norden 1984 Yes
Berberidaceae Nandina domestica Thunb. Heavenly bamboo This study No

Hydrophyllum virginianum L. Virginia waterleaf Robertson 1891; Frison 1922 Yes
Boraginaceae Mertensia virginica L. Virginia bluebells Robertson 1929 Yes
Caprifoliaceae Lonicera japonica Thunb. Japanese honeysuckle Norden 1984 No
Celastraceae Celastrus orbiculatus Thunb. Oriental bittersweet Norden 1984 No
Convolvulaceae Calystegia sepium L. Hedge false bindweed Frison 1922; Robertson 1929 No
Cornaceae Cornus obliqua Raf. Pale dogwood Robertson 1929 Yes
Ebenaceae Diospyros virginiana L. American persimmon Norden 1984; Robertson 1929; this study Yes
Ericaceae Vaccinium oxycoccos L. Cranberry Lee 1998 Yes
Fabaceae Albizia julibrissin Durazz. Persian silk tree This study No

Securigera varia L. Crown vetch Norden 1984 No
Melilotus alba L. Sweet clover Robertson 1929 No
Trifolium pratense L. Red clover Robertson 1892 No
Trifolium repens L. White clover Robertson 1929; Norden 1984 No
Vicia caroliniana Walter Carolina vetch Norden 1984 Yes

Fagaceae Castanea mollissima Blume Chinese chestnut Norden 1984 No
Gentianaceae Frasera caroliniensis Walter American columbo Robertson 1929 Yes
Hippocastanaceae Aesculus hippocastanum L. Horse chestnut tree Robertson 1929 No
Hydrangeaceae Deutzia scabra Thunb. Fuzzy deutzia Norden 1984 No
Hydrophyllaceae Hydrophyllum virginianum L. Eastern waterleaf Robertson 1929 Yes
Iridaceae Iris brevicaulis Raf. Zigzag iris Robertson 1929 Yes
Lamiaceae Blephilia ciliata L. Downy woodmint Robertson 1929 Yes

Glechoma hederacea L. Ground ivy Robertson 1929 No
Leonurus cardiaca L. Common motherwort Robertson 1929 No
Monarda fistulosa L. Wild bergamot Clinebell II 2003 No
Nepeta cataria L. Catnip Norden 1984 No
Scutellaria ovata Hill Heartleaf skullcap Robertson 1929 Yes
Stachys palustris L. Marsh hedge nettle Robertson 1929 No
Teucrium canadense L. Canada germander Robertson 1929 No

Liliaceae Asparagus officinalis L. Asparagus Norden 1984 No
Polygonatum commutatum Walter Giant Solomon’s seal Robertson 1929 Yes

Ranunculaceae Delphinium tricorne Michx. Dwarf larkspur Robertson 1929 No
Rhamnaceae Ranunculus bulbosus L. Bulbous buttercup Norden 1984 No

Ceanothus americanus L. New Jersey tea Banks 1912; Frison 1922 Yes
Rosaceae Gillenia stipulata Baill. American ipecac, Indian physic Robertson 1896; Frison 1922 Yes

Rosa carolina L. Carolina rose Robertson 1929 No
Rosa humilis L. Carolina rose Robertson 1894; Frison 1922 No
Rosa setigera Michx. Climbing rose Robertson 1894; Frison 1922; Robertson 1929 No
Rubus allegheniensis Porter Allegheny blackberry Robertson 1929; Norden 1984 No
Rubus idaeus Rich. Red raspberry Norden 1984 No

Scrophulariaceae Penstemon digitalis Nutt. Foxglove beardtongue Robertson 1929 Yes
Penstemon hirsutus (L.) Willd. Hairy beardtongue Robertson 1929 Yes
Penstemon laevigatus Aiton Eastern smooth beardtongue Frison 1922 Yes
Penstemon multiflorus Chapm. Manyflower beardtongue Robertson 1891; Frison 1922 No
Penstemon tubaeflorus Nutt. White wand beardtongue Robertson 1929 Yes

Solanaceae Solanum dulcamara L. Nightshade Norden 1984 No
Solanum lycopersicum L. Tomato Norden 1984 No

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 25 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Graham et al.: Management of a ground-nesting bee, Anthophora abrupta 535

Acknowledgments

We thank Katie Buckley and Glenn Hall for their assistance in the 
field and valuable insight. We thank Amanda Ellis, Analy Ellis, Evelyn 
Grace Ellis, Jude Ellis, Mathias Ellis, Felix Graham, Emily Helton, Jea-
nette Klopchin, Cory Stanley-Stahr, Qin Tan, and Anthony Vaudo for 
their help with artificial nest construction and monitoring efforts. We 
are thankful for the support by Mark Deyrup, Sam Droege, Stuart M. 
Fullerton, and Jim Wiley and for their respective assistance with the 
Archbold Biological Station Reference Collection, the USGS Patuxent 
Wildlife Research Center, The Stuart M. Fullerton Collection of Arthro-
pods at the University of Central Florida, and the Florida State Collec-
tion of Arthropods.

References Cited

Banks N. 1912. At the Ceanothus in Virginia. Entomological News 23(3): 102-
110.

Batra SWT. 1994. Anthophora pilipes villosula Sm. (Hymenoptera: Anthophori-
dae), a manageable Japanese bee that visits blueberries and apples dur-
ing cool, rainy, spring weather. Proceedings of the Entomological Society of 
Washington 96(1): 98-119.

Batra SWT. 1997. Solitary bees for Vaccinium pollination In Yarborough DE, 
Smagula JM [eds.], 6th International Symposium on Vaccinium Culture Acta 
Horticulturae ISHS 446: 71-76. http://www.actahort.org/books/446/446_9.
htm (last accessed 22 Sep 2014).

Betz RF, Struven RD, Will JE, Heitler FB. 1994. Insect pollinators: 12 milkweed 
species, pp. 45-60 In Proceedings of the 13th North American Prairie Con-
ference.

Biesmeijer JC, Roberts SPM, Reemer M, Ohlemüller R, Edwards M, Peeters T, 
Schaffers AP, Potts SG, Kleukers R, Thomas CD, Settele J, Kunin WE. 2006. 
Parallel declines in pollinators and insect-pollinated plants in Britain and the 
Netherlands. Science 313(5785): 351-354.

Brooks RW. 1983. Systematics and Bionomics of Anthophora: The Bomboides 
Group and Species Groups of the New World (Hymenoptera: Apoidea, An-
thophoridae). University of California Press Berkeley, USA. 86 pp.

Buchmann SL, Nabhan GP. 1996. The Forgotten Pollinators. Island Press, Wash-
ington, D.C., USA. 292 pp.

Cane JH. 1991. Soils of ground-nesting bees (Hymenoptera: Apoidea): texture, 
moisture, cell depth and climate. Journal of the Kansas Entomological Soci-
ety 64(4): 406-413.

Cane JH. 1997. Ground-nesting bees: the neglected pollinator resource for ag-
riculture In Richards KW [ed.], Proceedings of the International Symposium 
on Pollination. Acta Horticulturae 437: 309-324.

Clinebell II RR. 2003. Foraging ecology of selected prairie wildflowers (Echina-
cea, Liatris, Monarda, Veronicastrum) in Missouri prairie remnants and res-
torations, pp. 194-212 In Foré S [ed.], Proceedings of the 18th North Ameri-
can Prairie Conference: promoting prairie. Truman State University Press, 
Kirksville, Missouri, USA.

Deyrup M. 2011. Conservation status and management of Lake Wales Ridge 
arthropods restricted to scrub habitat. General Cycle Projects 2007. Final 
report on project T-15-D: Lakes Wales Ridge Scrub Arthropods. 107 pp.

Deyrup M, Edirisinghe J, Norden B. 2002. The diversity and floral hosts of bees 
at the Archbold Biological Station, Florida (Hymenoptera: Apoidea). Insecta 
Mundi 16(1-3): 87-120.

Frison TH. 1922. Notes on the life history, parasites and inquiline associates of 
Anthophora abrupta Say, and some comparisons with the habits of certain 
other Anthophorinae (Hymenoptera). Transactions of the American Ento-
mological Society 48(2): 137-156.

Giblin-Davis RM, Mundo-Ocampo M, Baldwin JG, Norden BB, Batra SWT. 1993. 
Description of Bursaphelenchus abruptus n. sp. (Nemata: Aphelenchoidi-
dae), an associate of a digger bee. Journal of Nematology 25(2): 161-172.

Graenicher S. 1927. Bees of the genus Halictus from Miami, Florida. Psyche 
34(6): 203-208.

Graenicher S. 1928. New bees from the Miami region of Florida (Hymenoptera: 
Andrenidae, Megachilidae). Entomological News Philadelphia 39(28): 279-
284.

Graenicher S. 1930. Bee-fauna and vegetation of the Miami region of Florida. 
Annals of the Entomological Society of America 23(1): 153-174.

Graham JR, Ellis JD, Hall HG, Nalen CZ. 2013. Miner bee, chimney bee Anthopho-
ra abrupta Say. Entomology and Nematology Department, Cooperative Ex-
tension Service, Institute of Food and Agriculture Sciences, University of 
Florida. EENY-512. http://edis.ifas.ufl.edu/in912 (last accessed 7 Aug 2014).

Graham JR, Tan Q, Jones LC, Ellis JD. 2014. Native Buzz: citizen scientists creat-
ing nesting habitat for solitary bees and wasps. Florida Scientist 77(4): 1-15.

Hall HG, Ascher JS. 2010. Surveys of bees (Hymenoptera: Apoidea: Anthophilla) 
in natural areas of Alachua County in North-Central Florida. Florida Ento-
mologist 93(4): 609-629.

Hall HG, Ascher JS. 2011. Surveys of wild bees (Hymenoptera: Apoidea: An-
thophilla) in organic farms of Alachua County in North-Central Florida. 
Florida Entomologist 94(3): 539-552.

Krombein KV. 1967. Trap-nesting Wasps and Bees: Life Histories, Nests, and As-
sociates. Smithsonian, Washington D.C., USA. 570 pp.

Lee J. 1998. Cranberry-pollinating bee wears a mustache. Agricultural Research 
Service. http://www.ars.usda.gov/is/AR/archive/sep98/poll0998.htm (last 
accessed 22 Sep 2014).

Maeta Y, Okamura S, Hisafumi U. 1990. Blueberry pollinators of south-western 
Japan, with pollinating behaviors of major species. Chugoku Kontyu 4: 15-
24.

Michener CD. 2007. The Bees of the World, 2nd edition. The Johns Hopkins 
University Press, Baltimore, Maryland, USA. 992 pp.

Norden BB. 1984. Nesting biology of Anthophora abrupta (Hymenoptera: An-
thophoridae). Journal of the Kansas Entomological Society 57(2): 243-262.

Norden BB, Batra SWT. 1985. Male bees sport black mustaches for picking up 
parsnip perfume (Hymenoptera: Anthophoridae). Proceedings of the Ento-
mological Society of Washington 87(2): 317-322.

Norden BB, Scarbrough AG. 1982. Predators, parasites and associates of An-
thophora abrupta Say (Hymenoptera: Anthophoridae). Journal of New York 
Entomological Society 90(3): 181-185.

Norden B, Batra SW, Fales HM, Hefetz A, Shaw GJ. 1980. Anthophora bees: un-
usual glycerides from maternal Dufour’s glands serve as larval food and cell 
lining. Science 207(4435): 1095-1097.

North F, Lillywhite H. 1980. The function of burrow turrets in a gregariously nest-
ing bee. The Southwestern Naturalist 25(3): 373-378.

Pascarella JB, Hall HG. 2013. The Bees of Florida. http://entnemdept.ufl.edu/
hallg/melitto/intro.htm (last accessed 15 Jun 2014).

Pascarella JB, Waddington KD, Neal, PR. 1999. The bee fauna (Hymenoptera: 
Apoidea) of Everglades National Park, Florida and adjacent areas: distribu-
tion, phenology, and biogeography. Journal of the Kansas Entomological 
Society 72(1): 32-45.

Rau P. 1929. The biology and behavior of mining bees, Anthophora abrupta and 
Entechnia taurea. Psyche 36(3): 155-181.

Rau P. 1930. A note on the parasitic beetle, Hornia minutipennis Riley. Psyche 
37(2): 155-156.

Robertson C. 1891. Flowers and insects: Asclepiadaceae to Scrophulariaceae. 
Transactions of the Academy of Sciences of St. Louis 5(1): 569-598.

Robertson C. 1892. Flowers and insects VIII. Botanical Gazette 17(6): 173-179.
Robertson C. 1894. Flowers and insects: Rosaceae and Compositae. Transac-

tions of the Academy of Science of St. Louis 6(14): 435-480.
Robertson C. 1896. Flowers and insects: contributions to an account of the 

ecological relations of the entomophilous flora and the anthophilous insect 
fauna of the neighborhood of Carlinville, Illinois. Transactions of the Acad-
emy of Science of St. Louis 7(6): 151-179.

Robertson C. 1929. Flowers and Insects: Lists of Visitors of Four Hundred and 
Fifty-three Flowers. The Science Press Printing Company, Lancaster, Penn-
sylvania, USA. 221 pp.

Serrano D. 2006. Biology, ecology, behavior, parasitoids and response to pre-
scribed fire of cavity nesting Hymenoptera in North Central Florida. Ph. D. 
Dissertation, University of Florida, Gainesville, Florida, USA. 156 pp.

Stubbs CS, Drummond FA. 1999. Pollination of lowbush blueberry by An-
thophora pilipes villosula and Bombus impatiens (Hymenoptera: Antho-
phoridae and Apidae). Journal of the Kansas Entomological Society 72(3): 
330-333.

Thalmann U. 1991. Ausgewählte Uuntersuchungen zur Reproduktionsbiologie 
der Solitärbienenarten Anthophora acervorum (Linne 1758), Osmai rufa 
(Linne 1758). Ph.D. Dissertation. Martin-Luther-Universitaat, Halle-Witten-
berg, Germany. 121 pp.

Thalmann U, Dorn M. 1990. Die Haltung der Pelzbiene, Anthophora acervo-
rum (L.), und ihr Einsatz zur Nutzpflanzenbestaubung. Wissenschaftliche 
Zeitschrift der Martin-Luther-Universitat, Halle-Wittenberg 39: 15-21.

USDA, NRCS. 2013. The plants database. National Plant Data Team, Greensboro, 
North Carolina, USA. http://plants.usda.gov (last accessed 18 Jul 2013).

Downloaded From: https://complete.bioone.org/journals/Florida-Entomologist on 25 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use


