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The first record of the bee Melitta americana (Smith) (Hymenoptera: Melittidae) for the province of Quebec and for Canada
is reported. Female bees were found foraging on pollen and nectar on flowers of the Large Cranberry, Vaccinium macrocar-
pon Aiton (Ericaceae), in a cultivated Large Cranberry field in the Centre-du-Québec region.

Premiére mention de I’abeille Melitta americana (Smith) (Hyménoptéres : Mélittides) pour la province du Québec et pour le
Canada. Les abeilles femelles ont été observées en train de butiner du pollen et du nectar sur les fleurs de canneberges a gros
fruits, Vaccinium macrocarpon Aiton (Ericacées), dans une culture commerciale de canneberges dans la région du Centre-
du-Québec.
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Cranberries are an important commercial crop in the
United States and Canada, particularly in Quebec.
Production in Quebec has increased rapidly in recent
years, from three producers in 1992 with a total of
127 ha (318 acres) to 80 producers in 2012 with a total
of 2861 ha in production (7071 acres) (Association
des producteurs de canneberges du Québec 2012%).
Quebec, the third largest cranberry producing region
in the world (Jean-Pierre Deland, Club environnemental
et technique Atocas Québec (CETAQ), personal com-
munication), produced 84 million kg (186 million
pounds) by volume of harvested of cranberries in 2012
(Association des producteurs de canneberges du Qué-
bec 2012%), valued at $70 million. In 2011, 7754 Hon-
ey Bee (4pis mellifera L.) colonies were rented for the
pollination of cranberries, for a total value of $786,200
(Institut de la statistique du Québec 2012%*). Under-
standing the diversity of native bees associated with
large commercial cranberry operations in Quebec could
have a significant economic impact on cranberry pro-
duction.

Study Area and Methods

Bee biodiversity inventories were conducted in 12
commercial Large Cranberry (Vaccinium macrocar-
pon) (Ericaceae) fields in southern Quebec from 2005
to 2012. Two of the fields are on peat deposits and ten
are on acidic sand. During the inventories, a particular
emphasis was placed on the discovery of Megachile
addenda Cresson (Megachilidae), a common species in
commercial Large Cranberry crops in Massachusetts
(Cane et al. 1996). The first survey of flower-visiting
bees took place in the Outaouais region (western Que-
bec) from 25 to 29 June 2005, followed by Lanaudiére
region (on the north shore of the St, Lawrence River)
in July 2006, and by the Centre-du-Québec region (on

the south shore of the St. Lawrence River midway
between Montreal and Quebec City) from 11 to 15
July 2005, from 8 June to 20 July 2006, and in July
2009 and 2012. Other bee collecting took place, before,
during, and after the flowering period of V. macrocar-
pon, on different species of plants in bloom around
these sites. In the Centre-du-Québec, the Large Cran-
berries flowered in late June and early July. The flow-
ering period lasted from three to four weeks, depend-
ing on the weather.

Many species of wild bees visited the Large Cran-
berries surveyed, mostly represented by bumble bees,
Bombus spp. (Apidae), and Megachile spp. (Megachil-
idae, leaf-cutting bees), but few occurred in large num-
bers. In one of the peat bog farms (the Daveluyville
site), the most frequent pollinator was the introduced
Honey Bee, followed by the native solitary bee Melitta
americana (Smith) (Payette 2013%*).

In southeastern Massachusetts, MacKenzie and
Averill (1995) have identified bumble bees and Cane
et al. (1996) Megachile addenda as common pollina-
tors of the Large Cranberry in this region. It is not a
common species in Canada or in Quebec (Payette, in
press), and 1 did not find Megachile addenda on Large
Cranberry flowers or in the vicinity of the crops sur-
veyed. On the Large Cranberry crops in Ontario, Kevan
et al. (1983) did not find this species of Megachilidae.

After the first specimens of Melitta americana were
found in Quebec, I consulted the following collections
to verify whether a species of that genus had previous-
ly been found in Quebec or in other Canadian provinces
(acronyms follow the Biodiversity Collections Index
2013*): author’s collection, Montreal, Quebec; Marc
Payette collection, Venise-en-Québec, Quebec; Cana-
dian National Collection of Insects and Arachnids,
and Nematodes, Agriculture and Agri-Food Canada,
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Ottawa, Ontario (CNC); Insectarium de Montréal
collection, Montreal, Quebec (IMQC); University of
Kansas Natural History Museum, Division of Ento-
mology, Snow Collections, Lawrence, Kansas (SEMC);
Lyman Entomological Museum collection, McGill Uni-
versity, Macdonald Campus, Sainte-Anne-de-Bellevue,
Quebec (LEMQ); Packer’s Apoidea Collection, Depart-
ment of Biology, York University, Toronto, Ontario
(PCYU); Collection entomologique Ouellet-Robert,
département de sciences biologiques de 1’Université de
Montréal, Montreal, Quebec (QMOR); and the Uni-
versity of Guelph Insect collection, School of Envi-
ronmental Sciences, University of Guelph, Guelph,
Ontario (DEBU).
No previous records were found.

Taxonomy

New phylogenetic hypotheses suggest that one of
the smallest families, the Melittidae, could be the basal
group of the bee clade (Danforth et al. 2006). Within
this family, ground nesting bees of the genus Macropis
and Melitta are Holarctic and are found in the eastern
and central United States and southern Canada.
Macropis bees are apparently all oligolectic (special-
ists), and the females collect pollen and floral oil on
their host-plant, Lysimachia (Primulaceae) (Michez et
al. 2008).

The bees of the genus Melitta Kirby, 1802 resemble
species of Andrena (Andrenidae) in general aspects of
body morphology. The facial foveae are absent, and
they have one subantennal suture below each antenna.
The labrum has a lateral apical lobe, a character not
found in other bees. The genus is Holarctic and African
in distribution (Michener 2007; Michez and Eardley
2007). Nesting behaviour of Melitta has been des-
cribed by Tirgari (1968), the biology by Celary (2006),
the ecology by Michez and Eardley (2007), and the
pollination ecology by Cane et al. (1985). Melitta
appear to be oligolectic on different plant families
(Michez et al. 2008).

In eastern North America, Melitta species appear to
be restricted to a few species of Ericaceae (Snelling
and Stage 1995; Michener 2007; Michez et al. 2008).
Four described species in the genus are found in North
America: one in Mexico and the western United States,
and three in the eastern United States. M. eickworti is
known from northern New York, whereas M. ameri-
cana is generally found farther south (Massachusetts
to Florida) (Bartholomew 2004).

Specimens were identified as Melitta americana
(Smith) using the keys of Mitchell (1960) and Snelling
and Stage (1995). Subsequently (in 2007 and 2009),
voucher material was sent to Charles D. Michener (Uni-
versity of Kansas, Lawrence, Kansas) for verification
and identification, and to Cory Sheffield (Royal Sas-
katchewan Museum, Regina, Saskatchewan) and Lau-
rence Packer (York University, Toronto, Ontario). The
latter authors will use the material collected in the pres-
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ent study in an ongoing study to obtain DNA barcodes
for all bees in Canada and for a generic key to bees
in Canada. DNA barcode sequences will be available
on the Barcodes of Life Data system.

For identification, users of the key in the Bee Gen-
era of Eastern Canada (Packer et al. 2007) should
insert the following couplet into couplet 19:

» Apex of marginal cell on costal margin of fore-
wing or pointed and approximately one vein-width
from costal margin

................ Melitta americana (Smith)

* Apex of marginal cell curved away from costal
margin of forewing
.................. [resume with couplet 19]

Results

Bees of the genus Melitta were found and ob-
served at only one site in Daveluyville (46°14'55"N,
72°08'29"W), Quebec. The site is a small farm estab-
lished in 1997 on peatlands extending to 16 beds of 1
ha each separated by dykes. This farm has a diverse
set of natural habitats, with deciduous and coniferous
forests adjacent to the Large Cranberry fields, which
are located in an open area of sphagnum bogs and fens.
The Vaccinium species surrounding the cultivated crops
are Early Lowbush Blueberry (V. angustifolium Aiton),
Highbush Blueberry (V. corymbosum L.), Velvet-leaved
Blueberry (V. myrtilloides Michaux), and Small Cran-
berry (V. oxycoccos L.).

Specimens were found on 15 July 2005, 12 July
2006, 10 July 2009, and 6 July 2012; they were forag-
ing exclusively on the flowers of the cultivated Large
Cranberry. I collected more specimens from a nesting
site I discovered in the dyke, between the edge of the
crop and the bog, on 6 July 2012 at the same place.
Following the discovery of the nesting site, a pollen
analysis of M. americana provisioning masses from a
total of three cells from three different nests was made.
The results of this analysis confirmed that 100% of the
pollen came from V. macrocarpon. At this site, M.
americana uses a single floral host, V. macrocarpon,
and it seems to be an oligolectic species for its pollen
and nectar needs.

The presence of specimens at the collecting site dur-
ing the summers of 2005, 2006, 2009, and 2012 and at
the nesting site in 2012 indicates that the population is
likely well established and the cultivated Large Cran-
berry field is a suitable habitat for the species. My
observations so far support the information about the
oligoleges of M. americana on various Vaccinium spp.
(Ericaceae) in Snelling and Stage (1995) and Michez
and Eardley (2007).

Specimens examined

Voucher specimens (34 males and 53 females) col-
lected by net sweeping by A. Payette, Daveluyville,
Quebec, 46°14'55"N, 72°0829"W, and deposited in
the following collections: collected on V. macrocarpon
flowers: 1 female on 15 July 2005, 1 male and 2 fe-
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males on 12 July 2006, 11 males and 7 females on 10
July 2009, 8 males and 25 females on 6 July 2012, 7
males and 3 females near the entrance of nesting site
on 6 July 2012 (author’s collection); 1 male and 2 fe-
males on 10 July 2009 (CMPA); 1 male and 2 females
on 10 July 2009 (CNC); 1 male and 2 females on 10
July 2009 (IMCQ); 1 male and 3 females on 10 July
2009 (SEMC); 1 male and 2 females on 10 July 2009
(LEMQ); 1 male and 2 females on 10 July 2009
(PCYU); and 1 male and 2 females on 10 July 2009
(QMOR).

As no additional specimens were found in the col-
lections cited above from Quebec or elsewhere in Cana-
da, the specimens recorded here constitute a new record
for Quebec and for Canada.

The collection in Daveluyville, Quebec, is the north-
ernmost for the genus Melitta in North America (46°N)
and it represents a range extension of about 550 km
from Massachusetts.

Discussion

Cranberries need bees for pollination (McGregor
1976). M. americana is a specialized pollinator species
and I observed that it is adapted to Quebec’s climatic
conditions. The population discovered in Daveluyville,
aside from its conservation interest, should be studied
more intensively to develop adapted management prac-
tices that would encourage the expansion and use of
M. americana as a potential pollinator of Large Cran-
berry crops or could also be interesting for other Vac-
cinium spp. for Quebec producers.

Acknowledgements

I thank Paule Langevin and Marc Payette for field
and laboratory assistance. I thank Rémi Asselin (Can-
neberges des Cypres), the principal investigator for the
survey of Apoidea in Large Cranberry crops; the pro-
ducers of Large Cranberries in the Outaouais, Lanau-
diére and the Centre-du-Québec; and the Association
des producteurs de canneberges du Québec (APCQ)
for allowing access to their properties and Ministere
de I’Agriculture, des Pécheries et de 1’ Alimentation
du Québec (MAPAQ) for the financial support to this
survey; and Madeleine Chagnon, for her encourage-
ment. [ am especially grateful to Charles D. Michener,
University of Kansas Natural History Museum, Divi-
sion of Entomology, for confirming the identification of
voucher specimens and for helpful comments on an
earlier version of the manuscript, and to Cory Shef-
field at the Royal Saskatchewan Museum and Lau-
rence Packer, Department of Biology, York University,
for confirming the species. The author is grateful to
Meélissa Girard (Université Laval, Quebec City) for the
identification and analysis of the pollen species. Thanks
to Stéphanie Boucher and Terry Wheeler, Lyman Ento-
mological Museum collection, McGill University;
Louise Cloutier, Collection entomologique Ouellet-
Robert, département de sciences biologiques de 1’Uni-

Vol. 127

versité de Montréal; Henri Goulet and John Huber,
Canadian National Collection of Insects and Arach-
nids, and Nematodes, Agriculture and Agri-Food Cana-
da; Maxim Larrivée and Stéphane Le Tirant, Insec-
tarium de Montréal collection; and Marc Payette for
access to insect collections. I thank Serge Laplante,
Maxim Larrivée, and Paule Langevin for reviewing
the manuscript.

Documents Cited (marked * in text)

Association des producteurs de canneberges du Québec.
2012. Culture de la canneberge au Québec (convention-
nelle et biologique). www.notrecanneberge.com/en/Indus
trie/Infos/statistiques.html. (Accessed 13 February 2013).

Biodiversity Collections Index. 2013. http://biocol.org/static
/index.html. (Accessed 13 February 2013).

Institut de la statistique du Québec. 2012. Statistiques rela-
tives a la location de colonies a des fins de pollinisation
selon le type de culture, Québec, 2011 (canneberges). http://
www.stat.gouv.qc.ca/donstat/econm_finnc/filr_bioal/elev
age/miel/index.htm. (Accessed 13 February 2013).

Payette, A. 2013. Contribution a I’inventaire des especes d’a-
beilles (Apoidea : Hymenoptera) dans des cultures de la
canneberge a gros fruits, Vaccinium macrocarpon, de la
province du Québec. Rapport d’inventaire pour le MAPAQ.
12 pages.

Literature Cited

Bartholomew, C. S. 2004. Bees associated with Louisiana
longleaf pine savannas. M.S. thesis, Louisiana State Uni-
versity, Baton Rouge, Louisiana. 112 pages.

Cane, J. H., G. C. Eickwort, F. R. Wesley, and J. Spielholz.
1985. Pollination ecology of Vaccinium stamineum (Eri-
caceae: Vaccinioideae). American Journal of Botany 72:
135-142.

Cane, J. H., D. Schiffhauer, and L. J. Kervin. 1996. Polli-
nation, foraging, and nesting ecology of the leafcutting
bee Megachile (Delomegachile) addenda (Hymenoptera:
Megachilidae) on cranberry beds. Annals of the Entomo-
logical Society of America 89: 361-367.

Celary, W. 2006. Biology of the solitary ground-nesting bee
Melitta leporina (Panzer, 1799) (Hymenoptera: Apoidea:
Melittidae). Journal of the Kansas Entomological Society
79: 136-145.

Danforth, B. N., J. Fang, and S. D. Sipes. 2006. Analysis
of family-level relationships in bees (Hymenoptera: Api-
formes) using 28S and two previously unexplored nuclear
genes: CAD and RNA polymerase II. Molecular Phylo-
genetics and Evolution 39: 358-372.

Kevan, P. G., R. M. Gadawski, S. D. Kevan, and S. E.
Gadawski. 1983. Pollination of cranberries, Vaccinium
macrocarpon, on cultivated marshes in Ontario. Proceed-
ings of the Entomological Society of Ontario 114: 45-53.

MacKenzie, K. E., and A. L. Averill. 1995. Bee (Hymen-
optera: Apoidea) diversity and abundance on cranberry in
southeastem Massachusetts. Annals of the Entomological
Society of America 88: 334-341.

McGregor, S. E. 1976. Insect Pollination of Cultivated Crop
Plants. USDA Handbook 496. United States Agricultural
Research Service, United States Department of Agricul-
ture, Washington, D.C. 411 pages.

Michener, C. D. 2007. The Bees of the World. Second edition.
Johns Hopkins University Press, Baltimore, Maryland. 953

pages.



2013

Michez, D., and C. D. Eardley. 2007. Monographic revi-
sion of the bee genus Melitta Kirby 1802 (Hymenoptera:
Apoidea: Melittidae). Annales de la Société entomolo-
gique de France 43: 379-440.

Michez, D., S. Patiny, P. Rasmont, K. Timmermann, and
N. J. Vereecken. 2008. Phylogeny and host-plant evolu-
tion in Melittidae s.l. (Hymenoptera: Apoidea). Apidologie
39: 146-162.

Michez, D., S. Patiny, and B. N. Danforth. 2009. Phylogeny
of the bee family Melittidae (Hymenoptera: Anthophila)
based on combined molecular and morphological data.
Systematic Entomology 34: 574-597.

Mitchell, T. B. 1960. Bees of the eastern United States. Vol-
ume I. North Carolina Agricultural Experiment Station
Technical Bulletin No. 141. 538 pages.

Packer, L., J. A. Genaro, and C. S. Sheffield. 2007. The bee
genera of eastern Canada. Canadian Journal of Arthro-

NOTES 63

pod Identification No. 3. Biological Survey of Canada.
http://www.biology.ualberta.ca/bsc/ejournal/pgs_03/pgs
03 _main.html. (Accessed 13 February 2013).

Payette, A. In press. Premiére mention documentée de 1’a-
beille Megachile addenda Cresson (Hymenoptera : Mega-
chilidae) pour le Québec. Fabreries.

Snelling, R. R., and G. 1. Stage. 1995. A revision of the
nearctic Melittidae: the subfamily Melittinae. Contributions
in Science, Natural History Museum of Los Angeles County
451: 19-31.

Tirgari, S. 1968. Le choix du site de nidification par Melitta
leporina (Panz.) (Hymenoptera, Melittidae) et Melitturga
clavicornis (Latr.) (Hymenoptera, Andrenidae). Annales
de I’Abeille 11: 79-103.

Received 12 November 2012
Accepted 18 January 2013



