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For details on assessment and ranking methodology, see: Conservation Status Assessment Definitions, Process, 

Rank Factors, and Calculation of State Ranks for Montana Species 

 

Rarity and Trends 

Rank Factor 
Date 

Assessed 
Value Score 

Data 
Source 

Comments 

 

Rarity 

Range Extent 2025-06-20  -  Factor not used in ranking. 

Area of Occupancy   -  Factor not used in ranking. 

Number of 
Occurrences 

  -  Factor not used in ranking. 

Population Size   -  Factor not used in ranking. 

# of Occurrences in 
Good Condition 

  -  Factor not used in ranking. 

% of Area Occupied 
in Good Condition 

  -  Factor not used in ranking. 

Environmental 
Specificity 

2025-06-10 Broad None 

Expert 
Opinion 
(Xerces, 
2025) 

None 

 

Rarity is calculated by averaging weighted factor scores: 
None 

 
 

Trends 

Short-term Trend 2025-06-20  -  Factor not used in ranking. 

Long-term Trend 2025-06-20  -  Factor not used in ranking. 

 

No trend data used in this rank 
None 

   

https://mtnhp.mt.gov/docs/Montana_State_Rank_Criteria_20211201.pdf
https://mtnhp.mt.gov/docs/Montana_State_Rank_Criteria_20211201.pdf


Threats 

Rank Factor 
Date 

Assessed 
Value Score 

Data 
Source 

Comments 

 

Threats 

Overall Threat 
Impact 

 High - low None  None 

Intrinsic 
Vulnerability 

2025-06-10 
Moderately 
vulnerable 

- 

Expert 
Opinion 
(Xerces, 
2025) 

Factor not used in ranking. 

 

Threat score is calculated from Overall Threat Impact when available or Intrinsic Vulnerability if not: 
None 

 

 

Individual Threats Data 

Threat Category 
Date 

Assessed 
Impact 
Score 

Scope Severity Immediacy Comments 

 

Agriculture & 
Aquaculture 

2025-06-10 Low Small  Moderate  High  

Agricultural practices, including the 
cultivation of crops and pasture/hay, 
may negatively impact Bombus 
morrisoni in Montana. This species 
typically nests underground, making 
its nests susceptible to disturbance or 
destruction by tilling, mowing, and 
other soil-disturbing farming 
operations (Killingsworth et al. 2023). 
Pesticide use associated with these 
agricultural systems poses both lethal 
and sublethal risks to bumble bees. 
Foraging individuals may be exposed 
through direct contact, through 
ingestion of contaminated nectar or 
pollen, or when larvae consume 
contaminated pollen (Killingsworth et 
al. 2023). Sublethal exposure can 
impair brood production and 
development, leading to reduced 
fecundity and negative effects on 
subsequent generations (Laycock et 
al. 2012). In Montana, wheat and hay, 
two dominant crops, are among those 
associated with the highest pesticide 
use in the United States (Fernandez-
Cornejo et al. 2014; USGS 2022). 
Pesticides commonly applied to those 
crops in Montana include 
neonicotinoids, organophosphates, 
and carbamates (Wieben 2021).  

Natural System 
Modifications 

2025-06-10 
High - 
Low 

Large  
Serious-

Slight 
High  

Honey bees (Apis mellifera) can 
threaten wild bees by competing for 
limited floral resources (Goulson 
2003; Thomson 2006). Bumble bees 
can experience nectar scarcity when 



competing with honey bees, 
prompting colonies of some bumble 
bee species to shift foragers from 
collecting pollen to nectar, reducing 
larval development rates (Thomson 
2004). Montana has around 270,000 
registered honey bee colonies, and 
beekeeping is the 10th largest 
agricultural industry in Montana 
(Etzler et al. 2022). Honey bee 
detections in Montana overlap with 
the range of Bombus morrisoni 
(Montana Natural Heritage Program 
2025).  

 

Threat Tally: 0 - Very High, [0,1] - High, 0 - Medium, [1,2] - Low  
Overall Threat Impact* = High - low 

 

*See Conservation Status Assessment Definitions, Process, Rank Factors, and Calculation of State Ranks for Montana Species for 

calculation of Overall Threat Impact based on the number and impact of individual threats. 
  

https://mtnhp.mt.gov/docs/Montana_State_Rank_Criteria_20211201.pdf


Conservation Status Rank Calculation 

Raw score 

Not enough rank factors to rank 

Calculated Rank: SU 

 

Accepted Rank  SU 

Date Approved 2025-06-20 

Approval Authority Montana Natural Heritage Program Staff 

Rank Justification 
Species has few observations in Montana and generally lacks information on 
distribution, habitat associations, and population status.  

 

 

Supplementary Information 

Montana Natural Heritage Program. 2021. Conservation Status Assessment Definitions, Process, Rank Factors, 

and Calculation of State Ranks for Montana Species. 18 p. 

https://mtnhp.mt.gov/docs/Montana_State_Rank_Criteria_20211201.pdf 

 

Montana Field Guide Species Account: 

https://fieldguide.mt.gov/speciesDetail.aspx?elcode=IIHYM24460 

 

Predicted Suitable Habitat Model: 

https://mtnhp.mt.gov/resources/models/?elcode=IIHYM24460 

  

https://mtnhp.mt.gov/docs/Montana_State_Rank_Criteria_20211201.pdf
https://fieldguide.mt.gov/speciesDetail.aspx?elcode=IIHYM24460
https://mtnhp.mt.gov/resources/models/?elcode=IIHYM24460


Additional Threat Details 

The table below contains the complete threats assessment for this species. While the Conservation Status Rank 

Calculation is based on cumulative, broadly categorized (Level 1) threats data, threats are assessed and tracked 

for more specifically categorized (Level 2) threats when available. 

 

Threat Category 
Date 

Assessed 

Assessed 

By 

Data 

Source 
Scope Severity 

Imme-

diacy 
Comments 

 

Agriculture & Aquaculture 
- 2.1 - Annual & Perennial 
Non-Timber Crops 

2025-06-10 
Xerces 
(Michelle 
Toshack) 

Review of 
published 
literature 

Small  Moderate  High  

Agricultural practices, including the 
cultivation of crops and pasture/hay, 
may negatively impact Bombus 
morrisoni in Montana. This species 
typically nests underground, making 
its nests susceptible to disturbance 
or destruction by tilling, mowing, 
and other soil-disturbing farming 
operations (Killingsworth et al. 
2023). Pesticide use associated with 
these agricultural systems poses 
both lethal and sublethal risks to 
bumble bees. Foraging individuals 
may be exposed through direct 
contact, through ingestion of 
contaminated nectar or pollen, or 
when larvae consume contaminated 
pollen (Killingsworth et al. 2023). 
Sublethal exposure can impair brood 
production and development, 
leading to reduced fecundity and 
negative effects on subsequent 
generations (Laycock et al. 2012). In 
Montana, wheat and hay, two 
dominant crops, are among those 
associated with the highest pesticide 
use in the United States (Fernandez-
Cornejo et al. 2014; USGS 2022). 
Pesticides commonly applied to 
those crops in Montana include 
neonicotinoids, organophosphates, 
and carbamates (Wieben 2021).  

Agriculture & Aquaculture 
- 2.3 - Livestock Farming & 
Ranching 

2025-06-10 
Xerces 
(Michelle 
Toshack) 

Review of 
published 
literature 

Large-
Small 

Unknown High  

Guzman et al. (2021) estimate a 51% 
decline in occupancy across Bombus 
morrisoni's range. B. morrisoni 
occurs within rangeland ecosystems 
in Montana, where habitat 
degradation due to overgrazing 
poses a significant threat to the 
species. Livestock grazing can alter 
plant communities by reducing the 
diversity and abundance of floral 
resources through direct removal of 
flowering plants that bumble bees 
rely on (Hatfield & LeBuhn 2007; 
Black et al. 2011, Cane 2011, Kimoto 
et al. 2012, Debano et al. 2016; 
Davidson et al. 2020) and through 
the spread of invasive grasses, which 
outcompete many native forbs 
(Mack 1981). These changes reduce 
the availability of pollen and nectar 
sources required by B. morrisoni. 
Portions of Bureau of Land 
Management (BLM)  rangeland in 
Montana fail to meet the agency's 
land-health standards. Specifically, 
rangelands in Yellowstone County, 
where B. morrisoni has been 
detected,  and neighboring counties 
have not met health standards due 



to the impacts of livestock grazing 
(BLM 2020). However, Léger and 
Mitchell (2021) suggest that grazing 
timed after peak bloom and 
managed at moderate intensities has 
no adverse effects on the abundance 
or species richness of native bees, 
indicating that careful grazing 
management may help reduce 
negative impacts on native 
pollinators such as B. morrisoni. 
More specific investigation of the 
impacts of different grazing regimes 
to B. morrisoni should be conducted 
before implementing any specific 
grazing management plan and/or a 
grazing management plan should be 
implemented in an adaptive 
management framework with 
sufficient monitoring to detect the 
effects of different grazing activities. 

Natural System 
Modifications - 7.3 - Other 
Ecosystem Modifications 

2025-06-10 
Xerces 
(Michelle 
Toshack) 

Review of 
published 
literature 

Large  
Serious-
Slight 

High  

Honey bees (Apis mellifera) can 
threaten wild bees by competing for 
limited floral resources (Goulson 
2003; Thomson 2006). Bumble bees 
can experience nectar scarcity when 
competing with honey bees, 
prompting colonies of some bumble 
bee species to shift foragers from 
collecting pollen to nectar, reducing 
larval development rates (Thomson 
2004). Montana has around 270,000 
registered honey bee colonies, and 
beekeeping is the 10th largest 
agricultural industry in Montana 
(Etzler et al. 2022). Honey bee 
detections in Montana overlap with 
the range of Bombus morrisoni 
(Montana Natural Heritage Program 
2025).  

Pollution - 9.7 - 
Pesticide/Herbicide/Insec
ticide Application 

2025-06-10 
Xerces 
(Michelle 
Toshack) 

Review of 
published 
literature 

Large  Unknown High  

The federal grasshopper suppression 
program poses a threat to Bombus 
morrisoni within its range. Broad-
spectrum insecticides are applied 
aerially across public, private, and 
Tribal rangeland habitats in Montana 
(USDA APHIS 2023; USDA APHIS 
2024). Authorized pesticides include 
diflubenzuron, carbaryl, 
chlorantraniliprole, and malathion. 
All pose risk to bumble bees; 
however, currently diflubenzuron is 
the most commonly used.  
Montana has long been one of the 
most heavily sprayed states under 
the federal grasshopper program 
with millions of acres sprayed in the 
central and eastern portions of the 
state. Between 2016 - 2024, 
diflubenzuron was applied in 
Yellowstone County (USDA APHIS 
2023; USDA APHIS 2024), where 
Bombus morrisoni has been 
documented. 
Diflubenzuron is a relatively 
persistent insecticide that functions 
by disrupting synthesis of chitin, 
essential to forming the arthropod 
exoskeleton. Mommaerts et al. 
(2006) established that topical 
applications of diflubenzuron are 
absorbed through the bumble bee 
exoskeleton, and that diflubenzuron 
ingested by adult bumble bees 
accumulates in the ovaries, 



ultimately leading to failed egg 
hatch.  In 2024, the USDA 
Agricultural Research Service (APHIS 
2025) collected flower tissue from an 
APHIS spray area in Prairie County, 
Montana, finding diflubenzuron 
residues in flowers one day after the 
spray averaging 297 ppb, ranging up 
to 1890 ppb. Fourteen days later, 
average residues were at 159 ppb, 
ranging up to 815 ppb. Some sample 
locations exhibited higher floral 
residues two weeks after the spray 
compared to 24 hours post-spray. 
Diflubenzuron has been shown to 
curtail bumble bee reproduction, 
even at low concentration levels. 
Mommaerts et al. (2006) found 
drone production cut in half (LC50) 
at concentrations of 320 ppb in 
sucrose and at 950 ppb in pollen.  
Using a similar methodology to 
Mommaerts, Camp et al. (2020) 
found pollen consumption and drone 
production were both significantly 
affected by exposure to 100 ppb and 
1000 ppb diflubenzuron, which are 
within the range or even less than 
the concentrations documented with 
APHIS sprays. While the Mommaerts 
and Camp studies employed 
constant concentrations over a 
number of weeks, the ARS study 
demonstrates that although real-
world diflubenzuron residues do 
degrade over time, the 
concentration reduction is slow. In 
addition, the ARS study shows that 
real world diflubenzuron residues 
after grasshopper spraying are often 
far above concentrations showing 
negative effects in the lab.  These 
studies suggest that grasshopper 
sprays may result in B. morrisoni 
exposure to toxic diflubenzuron 
levels over a portion or all of its 
larval development period. 
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