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Two non-destructive techniques for determining
the sex of live adult Hylobius warreni
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Abstract—Two non-destructive sexing techniques suitable for use in the field and laboratory
are described, and tested with the Warren root collar weevil, Hylobius warreni Wood
(Coleoptera: Curculionidae). On the second visible abdominal sternite of males is a longitudinal
depression that is absent on females. In addition, setae on the last visible abdominal sternite of
females are arranged longitudinally; setae on males are arranged radially. For the first character,
accuracy was 90% and sex could be determined without the aid of magnification. The latter character was slightly more reliable, at 95% accuracy, but required at least 12× magnification.
Résumé—Deux techniques non destructives, permettant le sexage lors d’une étude de terrain,
sont décrites pour le charançon de Warren, Hylobius warreni Wood (Coleoptera : Curculionidae).
Sur le 2ème sternite abdominal visible des mâles, il y a une dépression longitudinale qui est absente sur les femelles. De plus, les setae du dernier sternite abdominal visible, sont placées longitudinalement sur les femelles, tandis que les setae des mâles sont placés radialement. La fiabilité
du premier caractère est de 90 % et le sexe peut être déterminé sans l’aide d’un grossissement.
Le dernier caractère mentionné est légèrement plus fiable avec une exactitude de 95 % mais nécessite un grossissement.
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The Warren root collar weevil, Hylobius
warreni Wood (Coleoptera: Curculionidae), is
distributed widely throughout the boreal forest
in Canada. Larvae feed on phloem tissue in the
root and root-collar region of live conifer trees.
Healthy trees are susceptible to attack from
H. warreni at a young age, which may predispose them to infection by root and stem diseases, and in young trees may result in
complete girdling and death (Cerezke 1970).
Owing to the widespread regeneration of the
main host, lodgepole pine (Pinus contorta
Dougl. ex Loud. var. latifolia Engelm. ex S.
Watson (Pinaceae)), in British Columbia, there
has been an increase in weevil incidence
(Schroff et al. 2006) and research interest in it.
Behavioural and ecological research on
H. warreni could benefit from an in-field non-

invasive sexing technique. However, no such
technique is available, even though the external
anatomy of the weevil has been described in
great detail (Warren 1960). Invasive techniques
that do not involve sacrificing insects include
identifying apodeme genital tissues in females,
which may be observed by examining the anal
opening with the aid of fine tweezers. Gender
may also be determined by observing differences in the relative orientation of internal
markings on the 8th sternite (G.R. Hopkins,
M.D. Klingenberg, and B.H. Aukema, unpublished data). The aim of this study was to use
non-invasive techniques to identify sex-specific
external characters that are reliable and convenient to use in the field.
Adult weevils used for the study were caught
in a heavily infested plot of planted 8-year-old
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Table 1. Characters for sexing adults of Hylobius warreni.
Females
Length of pronotum (mm)*
Length of snout (mm)*
Spines on tarsal claw
Density, length, or arrangement of
scales on the metasternum
5. Convex abdomen
6. Second sternite

Males

1.
2.
3.
4.

3.70 (3.2–4.35) (n = 14)
2.94 (2.5–3.2) (n = 14)
Not present
No difference between sexes

7. Arrangement of setae on last sternite

Not reliable
No depression on second sternite or
a small saucerlike depression separated from the first sternite;
round depression separated from
the first sternite
Longitudinal

3.64 (3.4–3.9) (n = 6)
2.84 (2.6–3.05) (n = 6)
Not present
No difference between
sexes
Not reliable
Longitudinal depression in
second sternite continuing from first sternite,
forming a sulcus
Radial

*Values are given as the mean with the range in parentheses.

lodgepole pine in the city of Prince George,
British Columbia (53°53′N, 122°46′W). Adult
weevils were captured in a novel stem trap (N.
Björklund and B.S. Lindgren, unpublished data)
when they ascended trees for feeding. Traps
were emptied on 22 June and 11 July 2006 and
weevils were frozen for later examination.
Sexual dimorphism of H. warreni was assessed by examining seven sex-specific external
characters previously shown to be useful for
sexing other species (e.g., Wilson et al. 1966;
Grocholski et al. 1976): (1) length of snout,
(2) length of pronotum, (3) presence/absence of
tarsal spines, (4) density, length, and arrangement of scales on metasternum, (5) convex abdomen (females) or saucer-like depression in
last sternite (males), (6) arrangement of setae
on last abdominal sternite, and (7) longitudinally depressed abdominal sternites.
Weevils were examined under a stereomicroscope at 16× magnification. First, 20 weevils were examined for each of the above
characters. Promising characters were then examined on an additional 80 weevils. After examination of the characters mentioned above,
the accuracy of sex determination using these
characters was established through dissection
and examination of internal characters of the
weevils under a stereomicroscope at 6.4× magnification. Each weevil was marked with a
unique label, allowing us to cross-reference the
different techniques.
The overall male:female ratio determined by
dissection was 40:60. The first five characters
(Table 1) were not reliable for sex determination, either because there was broad overlap of

males and females or because the character was
absent. The last two characters (6 and 7) were
useful for separating the sexes of H. warreni
(Table 1): (6) on the first abdominal sternite is
a longitudinal depression that, in males, continues without interruption to the second sternite,
forming a sulcus along the midline (Fig. 1); and
(7) on the last abdominal sternite the setae are
arranged longitudinally on females and radially
on males (Fig. 2).
Out of 100 weevils, 90 were sexed correctly
based on the presence or absence of the longitudinal depression on the second sternite. Some
of the females had a small round depression on
the second sternite that could be mistaken for
the longitudinal depression. This character was
best seen by tilting the weevil underneath a
light without magnification. Out of 100 weevils, 95 were sexed correctly based on the longitudinally or radially arranged setae on the last
sternite. Many of the females also had a few radially arranged setae on the last sternite, so to
classify a weevil as male, setae have to be arranged radially in more than one row. Out of 93
weevils, 90 (97%) were sexed correctly using a
combination of the two methods and excluding
weevils for which sex identification did not
agree between these two characters.
Because it is possible to see the longitudinal
depression on the second visible abdominal
sternite of H. warreni without magnification,
this is a convenient method of sex determination that can be used in the field with reasonable accuracy. If greater accuracy is necessary it
would be better to view the weevils under at
least 12× magnification to ensure that the
© 2008 Entomological Society of Canada
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Fig. 1. Images of Hylobius warreni showing that the abdominal longitudinal depression on the second sternite
is absent in females (a) and present (arrow) in males (b).

Fig. 2. Part of the abdomen of Hylobius warreni showing the arrangement of setae on the last sternite:
longitudinal in females (a) and radial (arrow) in males (b).

orientation of the hairs on the last sternite is
visible. This method is also suitable for use in
the laboratory.
We thank Carole Brendel for translating the
abstract into French, B. Staffan Lindgren for language editing and suggestions, Bo Långström for
provding funding and research space for PÖ and
NB, Brian Aukema for provding funding, research

space, and editorial comments to MK and GH,
and Åke Lindelöw for the suggestion to look at
the setae on the last sternite.
Cerezke, H.F. 1970. A method for estimating abundance of the weevil, Hylobius warreni Wood, and
its damage in lodgepole pine stands. The Forestry
Chronicle, 46: 392–396.
Grocholski, J., Michalski, J., and Nowak, W. 1976.
Notes on intraspecific variation and sexual
© 2008 Entomological Society of Canada

620
dimorphism of some Palaearctic species in the genus Hylastes ER. (Col., Scolytidae). Acta
Zoologica Cracoviensia, 21: 553–584. [In English
with Polish and Russian summaries.]
Schroff, A.Z., Lindgren, B.S., and Gillingham, M.P.
2006. Random acts of weevil: a spatial analysis of
Hylobius warreni attack on Pinus contorta var.
latifolia in the sub-boreal spruce zone of northern
British Columbia. Forest Ecology and Management, 227: 42–49.

Can. Entomol. Vol. 140, 2008
Warren, G.L. 1960. External anatomy of the adult of
Hylobius warreni Wood (Coleoptera: Curculionidae) and comparison with H. pinicola (Couper).
The Canadian Entomologist, 5: 321–341.
Wilson, L.F., Waddell, C.D., and Millers, I. 1966. A
way to distinguish sex of adult Hylobius weevils
in the field. The Canadian Entomologist, 98:
1118–1119.

© 2008 Entomological Society of Canada

