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Mogulones crucifer
Houndstongue root weevil

Mogulones crucifer is a biological control agent approved in 
Canada for release against houndstongue. This insect is not 
approved as a biocontrol agent in the USA and has not 
been intentionally released there.

SYNONYMS
Mogulones cruciger Herbst 

CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Coleoptera Beetles

Family Curculionidae Weevils

Genus Mogulones

Species  Mogulones crucifer  (Pallas) Houndstongue root weevil
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DESCRIPTION
Eggs are white initially, turning yellow-orange with age. 
They can be found at the bases of houndstongue leaf petioles 
(Fig. 1a). Larvae are white with brown head capsules, 1–4 
mm long, and have the typical weevil “C-shape” (Fig. 1b,c). 

Figure 2. Schematic life cycles of Mogulones crucifer and houndstongue in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local 
conditions. Black bars represent the inactive and overwintering periods. Overwintering may occur in any of three stages, and adults may live 1–2 years. Consequently generations overlap.
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Adults are 2–3 mm long and a mottled dull brown with a 
white cross pattern on their wing covers (Fig. 1d). They have 
a long snout and elbowed antennae.

LIFE CYCLE
Adults emerge in spring from overwintering sites in the 
soil litter. They feed on houndstongue rosette leaves prior 
to mating and laying eggs from April to June at the base of 
houndstongue leaf petioles; some eggs may also be laid in 
bolting stems and root crowns. Hatching larvae feed on roots 

Figure 1. Mogulones crucifer (a) eggs of varying ages laid at the base of houndstongue leaf 
petioles; (b,c) larva in a houndstongue root; (d) adult (a: Rachel Winston, MIA Consulting; b,c: Jennifer 
Andreas, Washington State University Extension; d: Shamal Murza, iNaturalist.org CC BY-NC 4.0)

https://bugwoodcloud.org/resource/files/27415.pdf
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and develop through three instars. Mature larvae exit roots 
to pupate in the soil in prepared silk oval cocoons covered 
in soil particles. New adults emerge in late summer and 
early fall and feed on houndstongue foliage prior to mating 
and laying eggs. Autumn oviposition is typically much less 
frequent than in spring. Adults may live 1–2 years, so overlap 
in generations has been documented (Fig. 2), and larvae can 
typically be found throughout the year. Overwintering can 
occur in three forms: mature adults in soil, pupae and new 
adults in cocoons, or larvae in roots.

DAMAGE
Adults feed on foliage, leaving characteristic circular and 
oval feeding holes over the entire leaf and petiole (Fig. 3a,b). 
Adult feeding provides little control of houndstongue relative 
to the larval stage that causes significant damage. Feeding 
larvae consume roots (Fig. 3c,d) which, in turn, may kill 
plants outright, prevent rosettes from flowering, and/or 
decrease the reproductive output of already-flowering stalks. 

in even more (Fig. 1d). Foliage feeding marks made by the 
adults (Fig. 3a) can often resemble feeding damage made by 
other insect species that feed on houndstongue, so are not 
confirmation of M. crucifer presence. Feeding and oviposition 
scars at the very base of leaf petioles can, however, be 
indicative of M. crucifer in that they are frequently perfectly 
round with smooth edges (Fig. 3b). This is atypical of other 
houndstongue-feeding insects, whose damage to leaf petioles 
tends to be irregularly shaped.

The houndstongue flea beetle Longitarsus quadriguttatus 
is another biocontrol agent established in Canada (see 
next section). Its larvae are also small, white, and feed on 
houndstongue roots. Mogulones  crucifer larvae are typically 
a bit more “C-shaped”, characteristic of all weevils. Adults of 
L. quadriguttatus can be differentiated by being shiny black 
with reddish-copper markings, having large femurs, and 
lacking a long snout and elbowed antennae (Fig. 5). Adult 
L. quadriguttatus also feed on houndstongue foliage, but 
their feeding damage is more uniform in a shot-hole pattern 
across the entire leaf blade, and they don’t frequently create 
perfectly round feeding and oviposition scars (Fig. 3b) on 
houndstongue leaf petioles.

PREFERRED HABITAT
The houndstongue root weevil is well adapted to a variety 
of environmental conditions. It has done well at all 
houndstongue sites in British Columbia and Alberta at which 
it has been released, and can be found in a variety of habitats 
in the USA where it spread both naturally and artificially.

HISTORY AND CURRENT STATUS
The houndstongue root weevil is native to Europe. Following 
its approval for introduction into Canada, a mixed population 
sourced from Hungary and Serbia was released in British 
Columbia in 1997–1999 and Alberta in 1998–1999. Following 
establishment, populations were redistributed numerous 
times in both provinces from established field colonies. The 
weevil has performed exceptionally well on houndstongue, 
significantly reducing populations wherever the weevil is 
present. The biological control program is now considered a 
great success in Canada, and further management measures 
are no longer required.

The houndstongue root weevil was denied release approval 
in the USA due to concerns of nontarget feeding. After 
weevil populations increased significantly in Canada, insects 
crossed the border into the USA naturally. They were first 
discovered in Washington, but have since been detected in 
Idaho and Montana (Fig. 4). Though their overall populations 
are still low, they are very high near the Canada-USA border 
and are spreading south. Where weevil populations are 
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Figure 3. Mogulones crucifer damage to (a) foliage (adults); (b) leaf petioles (adults); (c,d) roots 
(larvae) (a,b: Rachel Winston, MIA Consulting; c,d: Sue Bird)

FIELD IDENTIFICATION
Eggs are tiny, but may be observed at the very bottom of 
houndstongue leaf petioles in late spring and sometimes early 
fall (Fig. 1a). Larvae are also very small, and houndstongue 
roots must be dissected to confirm their presence. Adults 
are cryptic, often hiding deeply around houndstongue leaf 
petioles or among flower buds and bracts. They intentionally 
fall to the ground following disturbance and play dead among 
plant litter, and their soil-colored markings help them blend 
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NON-RECOMMENDED BIOCONTROL AGENTS
One houndstongue biocontrol agent intentionally introduced 
to Canada is no longer recommended for redistribution in 
Canada. It is not currently present in the USA and it is illegal 
to intentionally redistribute this species to the USA.

high, houndstongue infestations are completely destroyed. 
Though there is interest in officially approving this species 
for use in the USA, as of 2022 it is still illegal to possess and 
transport this species in the USA.

NONTARGET EFFECTS
In North America, this weevil has been documented attacking 
the native Hackelia ciliata, H. floribunda, H micrantha, 
Lithospermum ruderale, Oreocarya sp., and Amsinckia spp., 
as well as the exotic Buglossoides arvensis. As of 2022, this 
attack appears to be only minor and a result of temporary 
spillover damage when weevil populations are very high and 
houndstongue populations are low. Weevil populations crash 
following control of houndstongue, and damage to these 
nontarget species is no longer observed. Additional studies 
are ongoing.

Figure 4. Mogulones crucifer reported distribution in North America (Winston et al. 2021)

Longitarsus quadriguttatus

DESCRIPTION AND LIFE CYCLE
Adults are up to 3 mm long and shiny black with large femurs 
and long antennae. Both wing covers have 2–4 reddish-
copper spots that vary in size and shape (Fig. 5). It is the 

(Coleoptera: Chrysomelidae)

spots that give this agent its Latin name and help differentiate 
this species from other Longitarsus. Adults emerge in late 
spring, feed, mate, and oviposit within a week of emergence. 
Adult feeding results in a characteristic shot-hole appearance 
over the entire leaf. Though adult feeding can at times appear 
dramatic, it provides little control of the weed. Longitarsus 
quadriguttatus eggs are elliptical and yellow-orange  and 
laid at houndstongue leaf petiole bases, on root crowns, or 
into the soil within ¾ in (2 cm) of first-year rosettes. Eggs 
hatch in spring and emerging larvae feed on secondary 
houndstongue roots and the main taproot cortex, sometimes 
killing attacked plants. Larvae are 1–4 mm long and have 
short legs, a white body, and a yellow head with a thick head 
capsule. Larvae overwinter in plant roots and resume feeding 
in early spring. There are three larval instars. Pupation occurs 
in the soil, near the targeted houndstongue plant. There is 
one generation per year.

 HISTORY AND CURRENT STATUS
The houndstongue flea beetle is native to southern and 
central Europe. Following its approval for introduction into 
Canada, a population sourced from Austria was released 
in British Columbia from 1998–2002 and Alberta in 1999.
The beetle initially established in both British Columbia 
and Alberta. However, the second houndstongue biocontrol 
agent, Mogulones crucifer, subsequently destroyed the 
houndstongue populations at the Alberta release sites, and 
the flea beetle hasn’t been observed there since 2009. It is 
still considered established in British Columbia, but only 
in very small numbers at a few sites. No formal evaluations 
have been conducted in British Columbia, but qualitative 
observations suggest the flea beetle is still self-dispersing, 
although its overall impact is limited. Given the high success 
of M. crucifer, continued use of L. quadriguttatus is not 
recommended. This biocontrol agent is not approved for 
release in the USA.

Figure 5. Longitarsus quadriguttatus adult (Mark Schwarzländer, University of Idaho)



4   Houndstongue Biocontrol Agents: History and Ecology in North America

REFERENCES
Andreas, J.E., M. Schwarzländer, and R. De Clerck-Floate. 2008. 

The occurrence and potential relevance of post-release, 
nontarget attack by Mogulones cruciger, a biocontrol agent for 
Cynoglossum officinale in Canada. Biological Control 46(3): 
304–311. 

Andreas, J.E., M. Schwarzländer, H. Ding, and S.D. Eigenbrode. 
2008. Postrelease non-target monitoring of Mogulones cruciger, 
a biological control agent released to control Cynoglossum 
officinale in Canada. In: M.H. Julien, R. Sforza, M.C. Bon, 
H.C. Evans, P.E. Hatcher, H.L. Hinz, and B.G. Rector, Eds. 
Proceedings of the XII International Symposium on Biological 
Control of Weeds. 22–27 April 2007, La Grande Motte, France; 
CAB International. pp. 75–82.

British Columbia IAPP. 2015. Longitarsus quadriguttatus (Pont). 
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-
and-industry/forestry/agents/longitarsus_quadriguttatus.pdf 

Catton, H.A., R.G. Lalonde, and R.A. De Clerck-Floate. 2015. 
Nontarget herbivory by a weed biocontrol insect is limited to 
spillover, reducing the chance of population-level impacts. 
Ecological Applications 25(2): 517–530.

Catton, H.A., R.G. Lalonde, Y.M. Buckley, and R.A. De Clerck-
Floate. 2016. Biocontrol insect impacts population growth of 
its target plant species but not an incidentally used nontarget. 
Ecosphere 7(5): e01280.

De Clerck-Floate, R. and H. Cárcamo. 2011. Biocontrol Arthropods: 
New Denizens of Canada’s Grassland Agroecosystems. In: K.D. 
Floate, Ed. Arthropods of Canadian Grasslands: Inhabitants 
of a Changing Landscape. Vol. 2. Biological Survey of Canada, 
Ottawa. pp. 291–321.

De Clerck-Floate, R.A. 2013. Cynoglossum officinale (L.), 
houndstongue (Boraginaceae). In: P.G. Mason and D. Gillespie, 
Eds. Biological Control Programmes in Canada 2001–2012. 
Chapter 46. CABI Publishing, Wallingford, U.K. pp. 309–315.

De Clerck-Floate, R.A. and M. Schwarzländer. 2002. Cynoglossum 
officinale (L.), houndstongue (Boraginaceae). In P.G. Mason 
and J.T. Huber, Eds. Biological Control Programmes in Canada 
1981-2000. CABI Publishing, Wallingford, U.K. pp. 338–343.

De Clerck-Floate, R.A., B. Wikeem, and R.S. Bourchier. 2005. 
Early establishment and dispersal of the weevil Mogulones 
cruciger (Coleoptera: Curculionidae) for the biological control 
of houndstongue (Cynogossum officinale) in British Columbia, 
Canada. Biocontrol Science and Technology 15(2): 173–190.

De Clerck-Floate, R. and B. Wikeem. 2009. Influence of release size 
on establishment and impact of a root weevil for the biocontrol 
of houndstongue (Cynoglossum officinale). Biocontrol Science 
and Technology 19: 169–183.

Jordan, T. 1997. Host specificity of Longitarsus quadriguttatus (Pont., 
1765) (Col., Chrysomelidae), an agent for the biological control 
of hound’s-tongue (Cynoglossum officinale L., Boraginaceae) in 
North America. Journal of Applied Entomology 121: 457–464.

Schwarzlaender, M. 1997. Bionomics of Mogulones cruciger 
(Coleoptera: Curculionidae), a below-ground herbivore for 
the biological control of hound’s-tongue. Environmental 
Entomology 26: 357–365. 

Schwarzländer, M. 2000. Host specificity of Longitarsus 
quadriguttatus Pont., a below-ground herbivore for the 
biological control of houndstongue. Biological Control: 18: 
18–26.

Winston, R.L. 2011. Mogulones crucifer monitoring. ARRA 
Biological control agent development project. Progress Report 
2011. MIA Consulting, Shelley, ID, USA. pp. 4–27.

Winston R.L., M. Schwarzländer, H.L. Hinz, M.D. Day, M.J.W. 
Cock, and M.H. Julien, Eds. 2021. Biological Control of Weeds: 
A World Catalogue of Agents and Their Target Weeds. https://
www.ibiocontrol.org/catalog/ [Accessed 9 March 2021].

ACKNOWLEDGMENTS
The authors thank two anonymous reviewers for providing 
helpful comments on earlier versions of this publication. 
This fact sheet was produced by the North American Invasive 
Species Management Association (NAISMA) with financial 
support from USDA Forest Service. The layout was designed 
by Rachel Winston, MIA Consulting.

NAISMA is a network of professionals challenged by invasive 
species: land managers, water resource managers, state, 
regional, and federal agency directors and staff, researchers, 
and nonprofit organizations. NAISMA’s members are a 
diverse group of individuals and organizations who are 
involved in implementing invasive species management 
programs at all scales. Our mission is to support, promote, 
and empower invasive species prevention and management 
in North America. Our vision is to have North America’s 
lands and waters protected from invasive species. NAISMA’s 
programs aim to provide the support, training, and standards 
needed by the professional invasive species management 
community.
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