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 At least 3,220 species of adventive ter-
restrial arthropods have been documented 
in Hawaii (Nishida 2002, Matsunaga et al. 
2019). The human-mediated pathways in 
which insects move beyond their native 
distributions are numerous (Turner et al. 
2021), and their impacts range from highly 
disruptive to seemingly innocuous. Inva-
sive insects can impose significant harm 
across diverse human and environmental 
dimensions in Hawaii, with some of the 
costliest impacts documented in agricul-
ture by insects such as Hypothenemus 
hampei (Ferrari 1867) and Tephritid fruit 
flies (Diptera) (Vargas et al. 2007, Johnson 
et al. 2020). Furthermore, direct predation 
by invasive insects can adversely impact 
the persistence of endemic species such as 
the demonstrated impact of invasive ants 
(Formicidae) on the nesting success of 
endangered Hylaeus anthracinus (Smith 
1853) (Hymenoptera: Colletidae) (Plen-
tovich et al. 2021). Introduced Hymenop-
tera can also act as competitors to native 
Hylaeus bees and serve as reservoirs for 
pathogens which have the potential to 
spillover to sensitive wild populations 
(Santamaria et al. 2018). In this note, we 
report on the interception of Bombus 
impatiens Cresson, 1863 (Hymenoptera: 

Apidae) on Hawaii island, which is the 
first verified quarantine record of a live 
bumble bee accidentally imported into 
the Hawaiian Islands. 
 The movement of pathogens and para-
sites is an emerging threat across Hyme-
noptera, including bees (Anthophila) 
(Figueroa et al. 2019). Several wild bee 
species, particularly bumble bees are 
documented to be undergoing extensive 
range-wide decline (Cameron et al. 2011), 
with decline linked to the spread of patho-
gens from commercially managed bumble 
bee species (Cameron et al. 2011, Cameron 
et al. 2016). In Hawaii, accidentally intro-
duced bees may be carriers of novel patho-
gens and parasites which may be vectored/
transferred to established bee populations 
(Martin et al. 2012).  At risk are endemic 
bees such as Hawaiian yellow-faced bees 
(Hylaeus spp.), which includes seven 
species protected under the U.S. Endan-
gered Species Act. Furthermore, novel 
pathogens and parasites may also impact 
non-native Apis mellifera Linnaeus, 1758 
which are used in agricultural pollina-
tion, honey production, and queen bee 
production in Hawaii (Singh et al. 2010; 
Santamaria et al. 2018).  Finally, pathogens 
and parasites may also be transferred to at 
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least 21 species of established introduced 
bees which may then be additional vectors 
to other bees (Tabor and Koch 2021).  
 On 8 May 2021, a 32 oz container of 
Limited Edition™ Fresh Strawberries was 
purchased by BNM from a grocery retailer 
in Kailua-Kona (19.684950, -156.016430, 
48 m asl). The label on the container stated 
that it was a “Product of Mexico.” Upon 
return home, BNM opened the container 
of strawberries where he found a live 
insect, which he recognized to likely 
be a species of Bombus Latreille, 1802 
(Hymenoptera: Apidae). The insect was 
immediately quarantined and euthanized 
at –18°C and stored in a freezer until it 
was shipped on ice to JBUK in the U.S. 
Department of Agriculture–Agricultural 
Research Service, Pollinating Insect Biol-
ogy, Management, Systematics Research 
Unit (USDA-ARS-PIBMSR) in Logan, 
Utah. JBUK and TTTL determined the 
specimen to be a male Bombus impatiens. 
Identification of the specimen to species 
was made using the taxonomic key avail-
able in Williams et al. (2014). 
  Given the implications of novel patho-
gen transfer to endemic, managed, and 
invasive bee species to Hawaii, the speci-
men was subject to gross microscopy and a 
molecular diagnostic test to determine the 
presence of some known macroparasites 
and pathogens, respectively. We did not 
test for the presence of significant bee 
viruses as the specimen was not preserved 
appropriately for such molecular diagnos-
tics. Gross microscopy of the external and 
internal features of the specimen found 
no evidence for the following known 
bumble bee macroparasites: Nematoda 
spp. Diesing, 1861 (including Mermethi-
dae Braun 1883), Acari spp. Leach, 1817, 
Conopidae spp. Latreille, 1802 (Diptera), 
and Phoridae spp. Curtis, 1833 (Diptera) 
(Macfarlane et al. 1995, Tripodi and 
Strange 2018). Upon dissection, the mid-
gut, the hindgut, and the male internal 

reproductive apparatus tissues appeared 
normal. 
 We tested for the presence of Microspo-
ridia Balbiani, 1882 (including Nosema 
spp.), Neogregarinorida Grassé & Schrév-
el 1953 (including Apicystis spp.), and Try-
panosomatidae Doflein 1901 (including 
Crithidia spp.) DNA in the specimen using 
the molecular diagnostic PCR multiplex 
presented in Table 1 of Mullins et al. 
(2019) (Tognazzo et al. 2012, Tripodi et al. 
2018). In brief, the specific primer sets we 
used include the following: MSporF2 and 
MSporDegR (expected product size ~ 270 
–316 nucleotides [nts]), ApicysITSF and 
ApicysITSR (expected product size ~ 357 
nts), and CB-SSUrRNA-F2 and CB18SR2 
(expected product size ~ 584 nts). Total 
DNA was extracted from the gut tissue 
with Quick-DNA MiniPrep Kit (Zymo 
Research) following manufacturer’s pro-
tocols. The three pathogen primer sets 
were multiplexed with 2 uL of extracted 
template DNA under the following PCR 
conditions described in Mullins et al. 
(2019). The PCR products were visualized 
on a 2% agarose gel stained with 2.5x 
GelRed (Biotium) at 120V for 40 minutes 
along with positive and negative controls 
for the three pathogens, bumble bee reac-
tion control (Mullins et al. 2019), and a 
100 bp ladder (GeneRuler DNA Ladder, 
Thermofisher Scientific). Based on this 
diagnostic method, we found no evidence 
for Microsporidia, Neogregarinorida, or 
Trypanosomatidae infection in the Bom-
bus impatiens specimen. Voucher tissues 
of the specimen are housed at –80°C at the 
USDA-ARS-PIBMSR under the accession 
number JBK-071. 
 In summary, we report on the first 
verified quarantine record of a non-native 
bumble bee, Bombus impatiens, in the 
Hawaiian archipelago, specifically Ha-
waii island. Given the species identity, 
documentation of a live individual in a 
container of strawberries, and Mexican 
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origin of the product, we hypothesize that 
the Bombus impatiens specimen origi-
nates from a commercial colony that was 
likely used as a pollinator of the Limited 
Edition™ strawberry crop. 
 Additionally, Bombus impatiens is not 
native to Mexico, demonstrating further 
evidence of the specimen’s commercial 
origin. We postulate that the specimen 
may have accidentally found its way into 
the strawberry container during harvest-
ing and was trapped when the container 
was sealed and was not discovered during 
routine inspection by quarantine inspec-
tors. This Bombus impatiens intercep-
tion record is one example of the various 
pathways in which alien bees may be 
accidentally introduced outside of their 
native ranges and into vulnerable ecosys-
tems.  While this individual did not carry 
external and internal parasites and tested 
negative for targeted pathogens, we did 
not test for common Hymenoptera viruses 
as viable RNA was not available for as-
sessment (Alger et al. 2019). However, 
this incident underscores the importance 
of monitoring pathways for invasive spe-
cies and provides a framework on how to 
investigate bee parasites and pathogens in 
surveillance programs. 
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