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Abstract. Detailed observations are presented on the behavior of a group of male Halictus poeyi Lepeletier
bees (Hymenoptera: Halictidae) in their selected roosting sites on Bidens pilosa L. and Emilia sonchifolia (L.)
DC plants. Over approximately 50 days, climatic conditions, habitat structure, and associated species were
recorded. These observations suggest that clusters exhibit area fidelity within a radius of approximately 1.5
m, rather than fidelity to specific plant individuals or species. Roost site selection appears to be influenced
by microhabitat structure, sunlight exposure, weather conditions, and plant structural characteristics. In our
observations, no emerging or nesting females were found near the nocturnal roosting sites.

Key words. Bees, sleeping aggregations, Emilia sonchifolia, Bidens pilosa.

Resumen. Se presentan observaciones detalladas sobre la conducta de un grupo de machos de la abeja Hal-
ictus poeyi Lepeletier (Hymenoptera: Halictidae) en los dormitorios escogidos, para pasar la noche, en las
plantas Bidens pilosa L. y Emilia sonchifolia (L.) DC. Se registraron, durante unos 50 dias, las condiciones
climéticas, estructura del hébitat, asi como las especies asociadas. Estas observaciones sugieren que los en-
jambres mostraron fidelidad al area dentro de un radio de aproximadamente 1.5 m, en lugar de fidelidad a
individuos o especies vegetales especificas. La seleccion del sitio de descanso nocturno parece estar influen-
ciada por la estructura del microhabitat, la exposicion al sol, las condiciones climaticas y las caracteristicas
estructurales de las plantas. En nuestras observaciones no se encontraron hembras emergentes o nidificando
cerca de los sitios de descanso nocturno.

Palabras clave. Abejas, agregaciones de descanso nocturno, Emilia sonchifolia, Bidens pilosa.

ZooBank registration. urn:Isid:zoobank.org:pub:099E5B8A-7636-4573-81FA-5C0314569BED

DOIL. https://doi.org/10.64338/im.1142.atzid

Introduction

Although the females of most solitary bee species and many solitary wasp species spend the night in their burrows
or nest structures, males of a wide variety of species, as well as both sexes of some, tend to aggregate for sleeping
(Evans and Linsley 1960; Danforth et al. 2019). The habit of using sleeping roosts has been documented in various
bee species across different genera and families, e.g.: Megachile Latreille, Megachilidae; Nomia Latreille, Halic-
tidae (Stephen et al. 1969); Protoxaea Cockerell and Porter, Andrenidae (Hurd and Linsley 1976); Augochlorella
Sandhouse, Halictidae (Wcislo 2003); Euglossa Latreille, Apidae (Silva et al. 2011); Melissodes Latreille, Apidae
(Silva and Andrade 2022). Schremmer (1955) reports a large aggregation of males of Lasioglossum pygmaeum
(Schenck) as Halictus pygmaeum (Schenck) and Halictus morio (Fabricius) located in a small hole in the ground.

There are various hypotheses to explain this behavior. Males that spend the day competing with one another
in the search for females stop displaying antagonistic behavior toward one another and come together, perhaps
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for mutual protection via a dilution effect (Alcock 1988; Mahlmann et al. 2014) and related to chemical attraction
(Alves-dos-Santos et al. 2009). Rayment (1935) states that the temperature is increased by clustering in dense
aggregations and Grassé (1942) considers it as a possible stage in the evolution of social habits. When using flow-
ers, it can provide shelter from wind, rain, and consequently more favorable temperature (Pinheiro et al. 2017).
The use of the same roosts over long periods of time by males of Euglossa may be related to the presence of many
natural nests (associated with the certainty of the emergence of virgin females) and the relative abundance of
orchids as important sources of odoriferous essences to males, used to attract females (Silva et al. 2011).

Halictus ligatus Say and Halictus poeyi Lepeletier are two Neotropical bee species that are morphologi-
cally indistinguishable, leading to H. poeyi being considered a synonym (Genaro 2007; Moure and Melo 2022).
However, with the development of improved DNA analysis techniques (DeSalle and Goldstein 2019), it was
determined that they are distinct species, occurring sympatrically in some areas of the United States. These
genetically distinct species are sympatric throughout the Piedmont region of the Appalachian Mountains, with
H. poeyi occurring in the Southeastern United States and on the larger Caribbean islands and H. ligatus in the
northern and western regions of North America (Packer et al. 2016, Levenson et al. 2025).

The objective of this study is to provide a detailed account of the daily behavior of male Halictus poeyi
throughout the observation period. Specifically, it aims to document both inter- and intraspecific interactions,
offering deeper insights into the behavior of males, particularly in relation to their sleeping roosts and clustering
patterns.

Materials and Methods

Six small clusters of bees were observed during the period 8 October-28 November 2024. These clusters were
discovered at Mandeville, Manchester Parish, Jamaica at 18°02'37"N, 77°31'01"W), elevation 620 m (Fig. 1). Daily
temperatures during the period ranged between a maximum of 31 °C to a minimum of 24 °C during the day and
as low as 20 °C at night. Thunderstorms and heavy rain showers, including those associated with tropical storms
Rafael and Sara were regular occurrences during the day and night and some mornings were sometimes charac-
terised by heavy dew.

Visits to the site were made each day, sometimes in the early morning after sunrise (sunrise -05:59 on 11
October 2024), in the late afternoon before sunset (sunset 17:48 on 11 October 2024) and sometimes at one inter-
mediate point during the day depending on weather conditions. A total of 15 visits were made to the site of the
five clusters (Fig. 2) during the study period.

The field observations were conducted by the senior author, while the bees were identified by JAG.

Two male voucher specimens were collected from “Cluster #1” on 16 October 2024 (Accession numbers
IJZH00001114 and IJZH00001115) by the Natural History Museum of Jamaica at the Institute of Jamaica, Kings-
ton (NHM]J, L.]). Four further specimens of H. ligatus are deposited at the same institution.

Adults were photographed in the field using a Nikon D850 camera with an AF-SVR Micro-NIKKOR
105 mm £/2.8G IF-ED lens and habitats with an AF-S NIKKOR 18-300 mm £/3.5-6.3G ED VR.

Results

Location, Flora, and Fauna

The park is bounded in the east by the very busy town of Mandeville and suburban dwellings to the west and
north. The park has been in existence since the late 19" century. A small pond on the property is an attractant for
water birds.

Species of Zygoptera and Anisoptera are seasonally present in good numbers. Anolidae, Hylidae, and
Bufonidae are plentiful. Large numbers of Diptera, Hymenoptera, Arachnida and, Lepidoptera inhabit the tall
grass and wild flowers of the peripheral areas. The property boundary is in the main marked by a low dry-stone
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Figure 1. Map of parishes and forest reserves showing location of Mandeville, Manchester Parish and clusters of male Hal-
ictus poeyi.

wall constructed of local limestone. The park land is mown on a regular basis, but sections that include trees,
shrubs and fallen trees remain largely untouched. American Kestrels, the endemic Jamaican Owl, and Northern
Potoo are regularly present and the trees provide over wintering territories home for migrant warblers from
North America.

Daily Field Observations

1 October 2024: In in the late afternoon, a small number of bees were observed on the seed head of a flowering
plant.

8 October 2024: At 17:30, some 18 minutes before sunset, it was noticed that four individual bees were on the
seed head observed on 1 October and that a further five and six bees respectively were also clustered on each
of two adjacent seed heads of the same plant some 3-4 cm distant from the first. These flower seed heads were
approximately 50 cm from the ground and about 40 cm inward from a regularly mown area of grass. These two
sub-clusters were jointly identified as Cluster #1. These plants were surrounded by grasses and other wildflowers,
backed by shrubs and trees (Fig. 3, 4). Cluster #1 host plant is identified as Bidens pilosa L. (Asteraceae), com-
monly known as Spanish Needle.

None of the male bees in these sub-clusters of Cluster #1 were in contact with each other and all were qui-
escent in the approaching dusk with the exception of self-grooming of antennae.

These seed heads were in full sunlight throughout the day and provided no shelter from the heat, rain, or
heavy dew. A number of species of spider, both web spinning and ambush were present in close proximity to the
seed heads and two individual male bees were observed to be dead, pinioned by silk strands during the study
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Figure 2. Diagram of positions of bee clusters and habitat.

Figures 3-4. Selected habitat in Jamaica, grass and wild flora used by Halictus poeyi clusters beside frequently mown park-
land. Bidens pilosa L. and Emilia sonchifolia (L.) were common at the site.

period, possibly as a result of the spiders. One of the dead male bees was observed to have been still on the seed
head for a period of three nights and in close proximity to the clustered live bees which seemed unperturbed by
its presence and made no attempt to remove it.

9 October 2024: One of the seed heads used by Cluster #1 was no longer present. The bees continued to use the
remaining two seed heads as a night roost while up to three individuals were found on an open B. pilosa flower,
just 2 m distant. This B. pilosa flower was identified as Cluster #2, but was only infrequently used and then by a
minimum of three or maximum of five bees. Further individual bees roosted close by, either on the upper surface
at the base between the ray florets and disc florets of a flower, or on the bracts close to the pedicel.

Maximum number of individual bees observed during the study period across these two clusters, including
nearby individuals, was approximately 15. Cluster #1, initially three seed heads, was the only roost (including
Clusters #3 and #4 later described) that was populated by bees on each consecutive day of the study.
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11 October 2024: At 15:30 Clusters #3 and #4, positioned 20 m apart were discovered some 95 m and 120 m
respectively from Cluster #1. Both were on open flowers of B. pilosa. Cluster #3 comprised two open flowers in
close proximity to each other. These roost plants were < 12 cm inward of the edge of the mown grass area and in
similar rough grass habitat to Clusters #1 and #2. Up to eight bees were clustered on the upper surface and under-
side of each flower head (Figs. 5, 6).

12 October 2024: At 09:30 the day was bright, heavy dew, light breeze. Some bees had flown from the overnight
clusters and were still departing. By 10:00 all bees flown except a dead one (Fig. 12). By 15.30 on a bright after-
noon the first bees started returning and continued for the next hour.

13 October 2024: Five bees of Cluster #3 relocated from the B. pilosa flowers to a grass flower head (Fig. 8) located
less than 20 cm away. This type of grass is often used by Apis mellifera L. (Apidae) workers for collection of pollen.

14 October 2024: At 07:30 the dew was still heavy on the ground and foliage. Apis mellifera workers were foraging
already. Cluster #1 comprised 12 bees. Cluster #2 no bees. Cluster #3 (15 bees) was still occupying the grass head
although two bees had now moved to a B. pilosa flower.

By 16:30 following heavy rain, the bees of Cluster #3 (approximately 15 bees) had relocated to three very
slender, multi-flower headed plants of Emilia sonchifolia (L.) DC (Asteraceae), common name Cupid’s Shaving
Brush, less than 25 cm away (Fig. 9, 10). These particular plants were 45 cm in height. Just two bees remained on
the nearby grass head. Cluster #2 had just one bee, while Cluster #4 was abandoned.

15 October 2024: At 07:00 after a heavy but short shower of rain. Cluster #1 now with 11 bees on the seed heads
of B. pilosa (Fig. 7). Cluster #2 just one bee, Cluster #3 still present on the three plants of E. sonchifolia comprised
approximately 18 bees with two bees on grass head.

At 17:30 following heavy rain and thunder, Cluster #1 still roosting on the now drying seed heads of B.
pilosa. Cluster #2, no bees. Cluster #3 now on two plants of E. sonchifolia with similar numbers to yesterday. No
bees on the grass flower head. Cluster #4 no bees.

16 October 2024: At 16:30 after torrential rain for several hours, Cluster #1 still on seed heads of B. pilosa with
13 bees. Cluster #2 with three bees on a different B. pilosa just 50 cm from previous records at this roost. Cluster
#3 still two plants of E. sonchifolia with some on a B. pilosa flower head 25 cm distant. These three sub clusters
account for 18 bees in Cluster #3. Cluster #4 no bees.

17 October 2024: Strong breeze and heavy showers between 15:00-16:00. Cluster #1 had subdivided into two
and three bees per B. pilosa flower over four flowers in a close radius. This cluster area was most affected by the
wind and flower heads were moving in a radius of 7-10 cm. The seed heads had been abandoned in favour of a
more substantial roost. Cluster #2 with just two bees on a single B. pilosa flower. Cluster #3 with 18 bees was now
divided between three plants of E. sonchifolia and one B. pilosa perhaps in response to strong breezes and heavy
rain showers that had prevailed for most of the day. Cluster #4, now on a single flower of B. pilosa was made up
of five male bees. Cluster #4 with four bees on a single flower of B. pilosa.

18 October 2024: Cluster #1 with six bees on the two seed heads of B. pilosa and two beneath an open flower.
The site of Cluster #2, no bees. Cluster #3 with 20 bees across the three E. sonchifolia plants and three bees on a
B. pilosa flower. Cluster #5 with three bees beneath a flower of B. pilosa was discovered for the first time some 55
m to the west of Cluster #3.

31 October 2024 Large gang mower was cutting within 20 cm of the only remaining roost plants occupied by
Cluster #3 at 15:00. At 17:30, there were three bees remaining on one of the original E. sonchifolia. There were,
however, a further 10 bees on the flower head of a grass some 3 m distant to the north.

5 November 2024: Tropical Storm Rafael. 16:00. Cluster #3, four bees, remained throughout the storm on a single
plant of E. sonchifolia. Maximum winds 75 km/h with higher gusts, precipitation 84 mm for the day. Vegetation
near flattened.

6 November 2024: 10:00 all had flown from Cluster #3. Heavy rain during the day.17:00, no bees at Cluster #3.
One bee on Spanish Needle 7.5 m towards pond. No further bees observed. Many Spanish Needle and E. sonchi-
folia still available. So, lack of roost plant is not the issue.
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Figures 5-8. Cluster of males Halictus poeyi in B. pilosa. 5) At the junction of the disc florets and ray florets. 6) Beneath the
bracts. 7) On seed head. 8) Relocated from B. pilosa to a flowering grass head close by.
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Figures 9-12. Cluster of males of Halictus poeyi. 9) On Emilia sonchifolia. 10) Weighing down E. sonchifolia after heavy
rain shower in the morning. 11) Male “burrowing down” into pollen loaded discal florets of B. pilosa. 12) Green crab spider,
Misumessus sp. predation in Cluster #6.
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13 November 2024: 08:00. Overcast morning. Cluster #6. Four bees clustered on B. pilosa flower, some 400 m to
east of other roosting areas. Similar habitat, of rough area of grass and wild flowers beside mown area. No sign of
any bees in previous roosting areas.

14 November 2024:17:00. Cluster #6 now comprises eight bees. Green Crab Spider, Misumessus sp. (Thomisidae)
observed predating on a male bee (Fig. 12) when positioned on the upper side of the B. pilosa inflorescence. These
spiders also prey on Lepidoptera such as Calisto zangis Fabr. (Nymphalidae) and Coleoptera species in the same
area.

19 November 2024: Cluster #6 with six bees at 16:00.
25, 28 November 2024: Cluster #6 on same B. pilosa flower, four bees. Very heavy rain.

Observations of Bee Clustering and Roosting Behavior

Camouflage and visibility. The small clusters of bees observed were well camouflaged and difficult to detect
visually. Their dull coloration blended seamlessly with surrounding vegetation, and their compact shape closely
resembled pieces of dead foliage or dark shadow, rather than forming a visible silhouette. Survey efforts and
cluster distribution. Despite extensive surveys across the approximately 20-hectare study site, no additional
clusters beyond those initially observed were located. Further inspections of other potentially suitable habitats
within a 2 km radius also failed to reveal any additional clusters. Cluster size and group composition. Across all
five identified clusters and their associated sub-clusters, the total number of bees did not exceed 32 individuals
during any single site visit throughout the study period. Spatial arrangement and roost fidelity. Roosting loca-
tions selected by sub-clusters on different days and nights were consistently confined to very small areas, typically
within a 1.5 m radius. This spatial fidelity suggests a potential role for scent marking in site selection, despite the
use of different plant species and individual plants within the same species. Microhabitat preferences. Roost
sites were consistently located near the frequently mown edges of the parkland. These areas may offer reduced
predation risk from spiders and other arthropods and may also be subject to less cold and damp conditions dur-
ing the night. All clusters selected roosts on flower heads -either blooming or in seed- but never on stems or
leaves. These roosts remained viable for only 7-10 days, after which the bees relocated to fresher flower heads
within 1-2 meters of the previous site. Preferred roost plants were located in patches where grasses were relatively
young, had broad leaves up to 10 mm in width, and were no taller than 0.6 m. Areas dominated by taller grasses
(1.0-1.5 m) with dead, dry, or withered stems were not selected. Sunlight and orientation. All roost plants were
located in areas that received full sunlight throughout the day. Furthermore, clusters were typically positioned
near mown parkland edges and oriented between the northern and eastern quadrants. Roost site dynamics.
Cluster #3 displayed notable variability in evening roosting behavior. It was observed to use up to four different
plants simultaneously and utilized three different plant species over the course of the study. Structural suitabil-
ity and environmental conditions. It is hypothesized that the number of bees per roost plant was influenced
by the load-bearing capacity and flexibility of the flower heads. Anticipated rainfall may further influence roost
choice, as increased weight from moisture could cause the flower heads to droop, lowering the cluster closer to
the ground (Fig. 6). Cluster height on flower and seed heads ranged from 25 to 50 cm above ground level. In
wind conditions of approximately 15 km/h, Cluster #1 fragmented into four smaller groups of 2-4 individuals,
each occupying a separate flower head of B. pilosa. This behavior may indicate substrate selection in response to
environmental conditions.

Behaviour of H. poeyi Bees

Daily activity patterns. The first individuals were observed departing from their night roost clusters at approxi-
mately 07:00, with most bees having left by 09:00. Return to the clusters began around 15:00, with full reassembly
typically complete by 16:30. There appeared to be a degree of daily interchange between clusters. For example,
Cluster #2 and Cluster #4 were unpopulated on some nights, while bee numbers at Cluster #1 and Cluster #2 fluc-
tuated daily, suggesting potential movement between clusters. Cluster formation and posture. Within clusters,
bees were not in direct physical contact with one another. Inter-individual spacing was at times minimal, possibly
as little as 1 mm, but no antennal contact was observed. Unlike some other species (Chemsak and Thorp 1962;
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Kaiser 1995; Alves-dos-Santos et al. 2009), H. poeyi individuals were never seen hanging by their mandibles.
Instead, bees adopted a prone position on the substrate, including on the undersides of flower heads, clinging
upside down using their tarsal claws. There was no visible damage to the flowers used as clustering substrates,
suggesting a non-destructive roosting behaviour. Landing and flower interaction. Upon landing, individual
bees were observed vigorously “burrowing” into the disc florets of B. pilosa (Fig. 11). The purpose of this behav-
iour -whether for feeding or shelter from wind -remains undetermined. On 17 October, a male bee landing on a
B. pilosa flower was observed to waggle its abdomen side to side. A second bee already present at the same flower
responded with similar behaviour. This bee then flew to a nearby B. pilosa flower, remained there for approxi-
mately 30 seconds, and returned to the original flower. The function of this behaviour is unknown, but it may be
communicative or related to territory or mating. Response to disturbance. The bees were non-aggressive when
disturbed before dusk and typically remained motionless, even when lightly touched. After approximately 08:00,
some individuals were observed flying off when approached closely, indicating increased responsiveness during
morning activity periods. Female observations. A female H. poeyi was observed only once, on 16 November
2024, visiting a B. pilosa flower at approximately 15:30. This individual was located near a large aggregation of
approximately 150 male Campsomeris sp. (Scoliidae) wasps. The female bee also collected nectar from flowers of
Mikania micrantha HB Kunth (Asteraceae). End of seasonal activity. By early December, no bees or wasps were
observed in the area, apart from a few remaining Campsomeris sp. individuals on the now fading M. micrantha
flowers. This cessation of activity corresponded with the onset of regular rainfall.

Discussion

The habit of bees and wasps spending the night on vegetation, either in groups or alone, has been documented on
multiple occasions (see references cited in this work). These aggregations may consist of one or several species,
although they are more commonly composed of a single species. This behavior is mostly observed in males, and
in females of parasitic species, which do not have the option of remaining inside a nest, as they do not participate
in its construction or provisioning during the reproductive stage.

Our observations were consistent with what has been reported for other bee species, although we are not
aware of such detailed reports for the genus Halictus Latreille. Sleeping aggregations were monospecific and
males exhibited site fidelity to a small vegetated area for overnight roosting, without a clear preference for a
specific plant species, as substrate selection varied in response to environmental conditions. For example, the
number of bees per roosting plant was influenced by the flower heads’ load-bearing capacity and flexibility.

A mandible grip, commonly described as a characteristic of roosting behavior in some species, was never
observed. Instead, Halictus poeyi individuals roosted with their legs folded beneath their bodies, as is common
when large groups are formed. In contrast, specimens observed with their mandibles clamped onto a twig and
their bodies in a rigid sleeping posture are mostly solitary and rarely form big aggregations.

Descriptive observations, like those conducted in this study, are becoming increasingly common, docu-
menting a growing number of genera and species that exhibit this behavior (O'Toole and Raw 1991; Roubik 1992;
Houston 2018). As an ecological insight, understanding bee behavior beyond foraging highlights the importance
of biodiversity and habitat protection—including nighttime roosting sites.

From a conservation planning perspective, protecting native vegetation that hosts aggregation sites is just as
important as preserving nests or floral resources for daytime foraging. Although it is speculated that this behavior
primarily develops as a form of mutual protection, energy conservation or convenient resting spots near feeding
or mating areas (no Halictus nesting females were found in our study), further studies focusing more on bee ecol-
ogy, evolution, and sleep physiology are needed.
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