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ROCKY MOUNTAIN JUNIPER (JUNIPERUS SCOPULORUM;
CUPRESSACEAE) AS A HOST PLANT OF BANASA TUMIDIFRONS
THOMAS AND YONKE (HEMIPTERA: PENTATOMIDAE) IN THE

WESTERN UNITED STATES

A. G. WHEELER, JR.

School of Agricultural, Forest, and Environmental Sciences, Clemson University,
Clemson, SC 29634-0310, U.S.A. (e-mail: awhlr@clemson.edu)

Abstract.—Banasa tumidifrons Thomas and Yonke is a little-known stink bug of
the nominotypical tribe of the subfamily Pentatominae. Described from California,
Idaho, and Oregon, it since has been recorded only from Washington State. Adults
are known from juniper (Juniperus), but it is not known whether junipers support the
pentatomid’s nymphal development. From 2012 to 2014, nymphs and adults were
collected from Rocky Mountain juniper (J. scopulorum) in natural communities and
ornamental plantings at 18 sites in five states: Colorado, Kansas, Nebraska, South
Dakota, and Wyoming; all are new state records. Nymphs of all instars (I–V) were
found on female plants of the dioecious J. scopulorum in early July and instars II–V
in early to mid-September. Juniperus scopulorum is considered a host plant in a re-
stricted sense of the term: a plant on which nymphs feed and develop. Occasionally
present on junipers were fifth instars of three other pentatomids: B. euchlora St�al
(Wyoming is a new state record), Thyanta calceata (Say), and T. custator accerra
McAtee.
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The pentatomine stink bug Banasa tu-
midifrons Thomas and Yonke was de-
scribed fromCalifornia, Idaho, and Oregon
(Thomas and Yonke 1981a). Since the
original description, onlyWashington State
(two sites in Whitman County; Zack et al.
2012) has been added to the known dis-
tribution. Biological information is lack-
ing, except for the collection of adults on
juniper (Juniperus) (Thomas and Yonke
1981a).

In western Nebraska in July of 2012, I
collected a reddish species of Banasa that
resembled the northern and western race
(race B; Thomas and Yonke 1981a, b) of

B. dimidiata (Say). Nymphs and adults
were found on female plants of the di-
oecious Rocky Mountain juniper, Juniperus
scopulorum Sarg. Adults of the wide-
ranging, polyphagous B. dimidiata have
been reported from species of Juniperus
in New England (Parshley 1923, Procter
1946), but without evidence that the bug
develops on these plants, junipers have
been considered doubtful hosts (DeCoursey
1963). After collecting a Juniperus-
associated species of Banasa in Nebraska
in 2012, my objective was to determine if
junipers support nymphal development of
the pentatomid and thus meet a restrictive
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definition of host plant. Based on field-
work in 2013 and 2014, I report the
consistent use of junipers by nymphs and
adults of a pentatomid later identified as
B. tumidifrons. Also recorded is the oc-
currence on junipers of fifth instars of the
pentatomids B. euchlora St�al, Thyanta
calceata (Say), and T. custator accerra
McAtee.

MATERIALS AND METHODS

Rocky Mountain juniper was sampled
in natural communities and ornamental
plantings in Nebraska in early July 2013
and in Colorado, Kansas, Nebraska, South
Dakota, and Wyoming in early to mid-
September 2014. Juniperus scopulorum
intergrades with eastern redcedar
(J. virginiana L.) in western Nebraska;
these species can be difficult to distin-
guish because of hybridization and in-
trogression (Kaul et al. 2006, Adams 2014).
Nearly all plants in natural communities
were identified as J. scopulorum on the
basis of distribution maps for both juni-
per species (Kaul et al. 2006, Adams
2014). Junipers at Scotts Bluff National
Monument in the Nebraska panhandle
include native J. scopulorum, as well as
plantings of J. virginiana. Even though
the former species presumably is more
numerous (R. Manasek, pers. comm.),
the pentatomid’s hosts along the monu-
ment’s North and South Overlook Trails
are listed under specimens examined as
Juniperus spp. When the specific iden-
tity of an ornamental plant is in doubt, it
is listed as Juniperus sp.

Species of Banasa are frugivorous, and
fieldwork in 2012 indicated that nymphs
of B. tumidifrons are found on female
plants of J. scopulorum. Branches with
berrylike fruits (ovulate or seed cones)
were beaten over a shallow net with the
flat end of an ax handle, and dislodged
specimens of B. tumidifrons and other
pentatomids were collected into snap-cap

plastic vials. Most nymphs ofB. tumidifrons
were determined to instar in the field and
either the numbers of each instar or the
ranges present (e.g., II–IV) were recorded.
In 2013, nymphs collected at five sites were
preserved in ethanol and later sorted to in-
star with a stereomicroscope as a check on
the accuracy of field sorting. Fifth instars
of B. tumidifrons (n = 1) and those of
three other pentatomid species―B. euchlora
(n = 2), Thyanta calceata (n = 1), and
T. custator accerra (n = 3)―were held for
eclosion in vials with fruit-bearing
sprigs of juniper to associate nymphs
with their respective adults. I collected
all adults (n = 6) of the juniper spe-
cialist B. euchlora, but not all adults of
the two polyphagous species of Thyanta
were collected.

Voucher specimens of B. tumidifrons
and the other pentatomid species are
deposited in the U.S. National Museum
of Natural History, Smithsonian In-
stitution, Washington, DC.

RESULTS

Banasa tumidifrons Thomas and
Yonke

Recognition features.—Adults of B.
tumidifrons are similar to those of B.
rolstoni Thomas and Yonke, an apparent
specialist on ash (Fraxinus spp.) (Thomas
and Yonke 1981a, Jones 1993), and the
polyphagous B. dimidiata. The shape of
the male pygophore (Thomas and Yonke
1981a: figs. 4, 5, 9) is the key character
differentiating the juniper-feeding B. tumi-
difrons from B. dimidiata and B. rolstoni.
Secondary characters that help distinguish
B. tumidifrons include the dorsally yellow
and convex head, jugum lacking dark
punctations, labium attaining or slightly
surpassing the tubercle-bearing (3rd) ab-
dominal sternite, sparsely punctate scu-
tellum, red corium with a milky suffusion,
and hemelytral membrane with a basal
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brownish blotch (Thomas and Yonke
(1981a).

Collection sites, host plants, and
seasonality.―Banasa tumidifronswas found
in natural communities and ornamental
plantings on female junipers, mainly those
of J. scopulorum, at 18 sites (west of 100th
meridian) in five states: Colorado (1 site),
Kansas (1), Nebraska (11), South Dakota
(2), and Wyoming (3). Elevation exceeded
950 m at all sites and in Wyoming (Burns)
was about 1690 m.

Nymphs (Fig. 1) and adults (Fig. 2)
were observed in early July and early
September. All nymphal instars were
present in early July; nymphs (instars II–V)
were encountered less frequently and in
fewer numbers in September. The nymphal
coloration and markings resemble those of
the yellowish-green and glaucous imma-
ture berries (Fig. 1).

Specimens examined.—COLORADO:
Weld Co., Banner Lakes State Wildlife
Area, 7 km E of Hudson, 40°04.418ʹN
104°33. 882ʹW, 13 Sep 2014, instars III–V,
2♀ ex Juniperus scopulorum. KANSAS:
Cheyenne Co., Bird City, 39°45.366ʹN
101°32.264ʹW, 1 Sep 2014, 1♂ ex J. vir-
giniana (ornamental). NEBRASKA:Dawes
Co., Chadron Cemetery, Rt. 20, 2.1 kmW
of Chadron, 42°49.692ʹN 103°01.530ʹW,
5 July 2013, 4–I, 19–II, 3–III, 3–IV, 7–V
ex J. scopulorum (ornamental); jct. Rts. 2 &
71, Crawford, 42°40.696ʹN 103°24.260ʹW,
8 Sep 2014, 2♂, 6♀ ex J. scopulorum
(ornamental); Crawford Cemetery, 4 kmN
of Crawford, 42°43.152ʹN 103°24.280ʹW,
6 July 2013, 1–II, 2–III, 1–IV, 2–V & 8
Sep 2014, 11♂, 5♀ ex J. scopulorum
(ornamental). Deuel Co., Lake Chappell,
1.1 km S of Chappell, 41°05.140ʹN
102°28.088ʹW, 4 Sep 2014, 1♂, 3♀. Kim-
ball Co., Gotte Park, Kimball, 41°14.047ʹN
103°39.110ʹW, 3 Sep 2014, 1♂ ex Juni-
perus sp. (ornamental). Scotts Bluff Co., Rt.
71, 11.8 km S of Gering, 41°43.045ʹN
103°41.230ʹW, 7 July 2012, 2 early instars,

2–V, 3♂, 5♀ ex J. scopulorum; Rt. 71,
10.7 km S of Gering, 41°43.289ʹN
103°41.112ʹW, 4 July 2013, 2–II, 1–III, 3–
IV, 7–V ex J. scopulorum; Scotts Bluff
National Monument, South Overlook Trail,
41°50.23ʹN 103°42.04ʹW, 2 July 2013, in-
stars II–V, 2♂, 3♀ & 6 Sep 2014, 4♂, 2♀;
North Overlook Trail (Saddle Rock area),
41°50.258–267ʹN 103°41.895–944ʹW, 5
Sep 2014, 2♀ ex Juniperus spp. Sheridan
Co., Rushville, 42°42.908ʹN 102°28.125ʹW,
7 July 2013, 2–II, 1–III, 4–V ex J. sco-
pulorum; Rt. 250 at Niobrara River S
of Rushville, 42°33.663ʹN 102°27.885ʹW,
7 July 2013, 1–III, 2–V ex J. scopulorum.
Sioux Co., Agate Fossil Beds National
Monument Visitor Center, ca. 36 km S
of Harrison, 42°25.516ʹN 103°44.072ʹW,
7 Sep 2014, 1♂, 3♀ ex Juniperus scopulorum
(ornamental). SOUTH DAKOTA: Fall
River Co., Rt. 71, 4 km N of Ardmore
(ghost town), 43°08.882ʹN 103°39.730ʹW,
10 Sep 2014, 1♀ ex J. scopulorum; Rt. 71,
22.7 km S of Hot Springs, 43°16.085ʹN
103°34.717ʹW, 10 Sep 2014, 2–III,
1–IV, 1♂ (teneral) ex J. scopulorum.
WYOMING: Laramie Co., Burns,
41°11.279ʹN 104°21.526ʹW, 12 Sep 2014,
1♀ ex Juniperus sp. (ornamental); Rt. 213,
3.8 km S of Burns, 41°09.539 ʹN
104°21.525ʹW, 12 Sep 2014, 1♀ ex Juniperus
sp. (ornamental); South BeechAve., 1 kmS
of Pine Bluffs, 41°10.211ʹN 104°03.850ʹW,
12 Sep 2014, 4♀ ex J. scopulorum.

Other Pentatomidae on Juniperus

Banasa euchlora was observed in
2014 on Juniperus at the following sites
where B. tumidifrons was syntopic (ex-
cept in Kansas): Kansas: Sherman Co.,
Goodland (39°20.254ʹN 101°42.464ʹW),
1–V (reared to adult ♂), 1♂, 2♀; Ne-
braska: Deuel Co., Lake Chappell, S of
Chappell, 1–V (reared to adult ♂), and
Scotts Bluff Co., Scotts Bluff National
Monument, North Overlook Trail, 1♀;
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Figs. 1, 2. Banasa dimidiata on Juniperus scopulorum, Scotts Bluff National Monument, Scotts-
bluff, Nebraska, July 2013. 1, Fifth instar. 2, Adult ♀.
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South Dakota: Fall River Co., 4 km N of
Ardmore, 1♀; and Wyoming: Laramie
Co., 3.8 km S of Burns, 1♂. Banasa
euchlora was not listed from South
Dakota and Wyoming by Froeschner
(1988). The first record for South Dakota
was reported by Rider (2012); Wyoming
apparently is a new state record.

In 2014, nymphs of T. custator accerra
were encountered at three sites where B.
tumidifrons was present: Colorado: Weld
Co., Banner Lakes State Wildlife Area, 7
km E of Hudson, 2–V; Kansas: Cheyenne
Co., Bird City, 2–V (reared to adult ♀♀),
1♂, 1♀, and Sherman Co., Goodland, 1–V
(reared to adult ♂). Thyanta calceata was
collected at one site: Nebraska: Kimball
Co., Gotte Park, Kimball, 1–V (reared to
adult ♀).

DISCUSSION

Previous biological studies of the insect
fauna associated with juniper berries and
seeds (Marcovitch 1915, Dimitri et al.
2014) did not include species of Banasa
or other heteropterans. Previously, seven
species of this pentatomid genus, in-
cluding B. tumidifrons (adults only), were
recorded from junipers or other cupressa-
ceous plants (Stoner 1922, Thomas and
Yonke 1981a, Jones 1993, Wheeler and
Krimmel 2012).

The frugivorous B. tumidifrons was en-
countered on female Juniperus scopulorum
in natural communities and ornamental
plantings in western Nebraska and adja-
cent states. Definitions of insect host
plants vary widely (Fothergill et al. 2013),
but junipers can be considered host
plants of B. tumidifrons in a restrictive
sense of the term (Roderick and Percy
2008, Nielsen and Hamilton 2009, Mound
2013, Burckhardt et al. 2014), rather than
plants used only for adult feeding or
shelter. Junipers also qualify as primary
hosts: plants used regularly by large
numbers of individuals (Walter 2003).

All instars ofB. tumidifronswere present on
RockyMountain juniper in July and second
to fifth instars in September. This pentatomid
was observed in consecutive years at
three sites in the Nebraska panhandle:
Wildcat Hills south of Gering (2012, 2013)
and Scotts Bluff National Monument and an
ornamental planting near Crawford (2013,
2014). The nymphs in September might
represent a second generation or late-
hatching cohorts of a single generation.

The distribution ofB. tumidifrons, known
previously from Washington, Oregon,
northern California, and Idaho, is extended
eastward to western Nebraska and south-
western South Dakota. Additional sam-
pling of junipers west of the 100th
meridian probably will extend the known
range of this pentatomid. I did not en-
counter B. tumidifrons in western states
during less extensive sampling of alliga-
tor juniper (J. deppeana Steud.), oneseed
juniper (J. monosperma [Engelm.] Sarg.),
and Utah juniper (J. osteosperma [Torr.]
Little). Further sampling, however, is
needed to determine the pentatomid’s
host range. Jones (1993) reported only
one congener, B. subcarnea Van Duzee
(from J. deppeana), in a study of penta-
tomoid host plants in southeastern
Arizona.

When I thought my specimens from
Rocky Mountain juniper referred to the
reddish, mainly northern and western
race of B. dimidiata, I was prepared to
suggest that the use of molecular studies
could help determine whether this wide-
ranging, polyphagous pentatomid of
karyotypic and morphological variabil-
ity (Thomas and Yonke 1981a b) might
represent a complex of unrecognized
species having narrower geographic and
host-plant ranges. Once my specimens
were identified (by Thomas J. Henry) as
B. tumidifrons, it became apparent that
Thomas and Yonke (1981a) had realized
that reddish, B. dimidiata-like specimens
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from the northwestern United States rep-
resented a new species, which they de-
scribed as B. tumidifrons. Molecular work
might yet reveal the presence of addi-
tional cryptic species within a potential
B. dimidiata complex.

ACKNOWLEDGMENTS

I am grateful to Thomas Henry (Sys-
tematic Entomology Laboratory, ARS,
USDA, Washington, DC) for identifying
B. tumidifrons, Robert Manasek (Scotts
Bluff National Monument) for his help
and hospitality when I visited in July 2013
and September 2014, Fred MacVaugh and
Alvis Mar (Agate Fossil Beds National
Monument) for their assistance in
September 2014, Jeff Bradshaw (University
of Nebraska Panhandle Research &
Extension Center, Scottsbluff) for
photographing B. tumidifrons, and Peter
Adler (School of Agricultural, Forest &
Environmental Sciences, Clemson Uni-
versity) for useful discussion and com-
ments that improved an earlier draft of
the manuscript.

Literature Cited

Adams, R. P. 2014. Junipers of the World: the

Genus Juniperus, 4th ed. Trafford Publishing,
Bloomington, IN. 415 pp.

Burckhardt, D., D. Ouvrard, D. Queiroz, and

D. Percy. 2014. Psyllid host-plants (Hemiptera:
Psylloidea): resolving a semantic problem.

Florida Entomologist 97: 242–246.
DeCoursey, R. M. 1963. The life histories of Ba-

nasa dimidiata and Banasa calva (Hemip-
tera: Pentatomidae). Annals of the Entomological

Society of America 56: 687–693.
Dimitri, L. A., K. C. Tonkel, W. S. Longland,

and B. G. Rector. 2014. The insect micro-
cosm of western juniper berries. Rangelands

36(3): 8–11.
Fothergill, K., K. V. Tindall, and C. B. Cross.

2013. What is a host plant? Plants used by
Languria mozardi Latreille 1807 (Coleoptera:

Erotylidae: Languriinae): a review. Pan-Pacific
Entomologist 89: 43–59.

Froeschner, R. C. 1988. Family Pentatomidae

Leach, 1815. The stink bugs, pp. 544–597. In
T. J. Henry and R. C. Froeschner, eds. Cata-

log of the Heteroptera, or True Bugs, of
Canada and the Continental United States.

E. J. Brill, Leiden. 958 pp.
Jones, W. A. 1993. New host and habitat associ-

ations for some Arizona Pentatomoidea and
Coreidae. Southwestern Entomologist 16

(Supplement): 1–29.
Kaul, R. B., D. M. Sutherland, and S. B. Rolfsmeier.

2006. The Flora of Nebraska. School of Natural
Resources, University of Nebraska, Lincoln.

966 pp.
Marcovitch, S. 1915. The biology of the juniper

berry insects, with descriptions of new spe-
cies. Annals of the Entomological Society of

America 8: 163–181.
Mound, L. A. 2013. Homologies and host-plant

specificity: recurrent problems in the study
of thrips. Florida Entomologist 96: 318–

322.
Nielsen, A. L. and G. C. Hamilton. 2009. Life

history of the invasive species Halyomorpha
halys (Hemiptera: Pentatomidae) in northeast-

ern United States. Annals of the Entomological
Society of America 102: 608–616.

Parshley, H. M. 1923. Family Pentatomidae,
pp. 753–776. InW. E. Britton, ed. Guide to the

Insects of Connecticut. Part IV. The Hemiptera

or sucking insects of Connecticut. State Geo-
logical and Natural History Survey (Hartford)

Bulletin 34. 807 pp., 20 pls.
Procter, W. 1946. The Insect Fauna: Biological

Survey of the Mount Desert Region. Wistar
Institute of Anatomy and Biology, Philadelphia.

566 pp.
Rider, D. A. 2012. The Heteroptera (Hemiptera)

of North Dakota I. Pentatomomorpha: Pen-
tatomoidea. Great Lakes Entomologist 45:

312–380.
Roderick, G. K. and D. M. Percy. 2008. Host-

plant use, diversification, and coevolution:
insights from remote oceanic islands,

pp. 151–161. In K. J. Tilmon, ed. Specializa-
tion, Speciation, and Radiation: the Evolution-

ary Biology of Herbivorous Insects. University
of California Press, Berkeley. 341 pp.

Stoner, D. 1922. The Scutelleroidea of the Douglas
Lake region. University of Iowa Studies in

Natural History 10: 45–65.
Thomas, D. B. and T. R. Yonke. 1981a. A review

of the Nearctic species of the genus Banasa
St�al (Hemiptera: Pentatomidae). Journal of the

Kansas Entomological Society 54: 233–248.

VOLUME 117, NUMBER 3 405



Thomas, D. B. and T. R. Yonke. 1981b. Evolu-

tionary cytogenetics of Banasa St�al (Hemip-
tera: Pentatomidae), pp. 103–121. In M. W.

Stock, ed. Application of Genetics and
Cytology in Insect Systematics and Evolu-

tion. Forest, Wildlife and Range Experi-
ment Station, University of Idaho, Moscow.

152 pp.
Walter, G. H. 2003. Insect Pest Management and

Ecological Research. Cambridge University
Press, Cambridge, UK. 387 pp.

Wheeler, A. G., Jr. and B. A. Krimmel. 2012.

Banasa sordida (Uhler) (Hemiptera: Penta-
tomidae): Monterey cypress and Gowen cy-

press (Cupressus macrocarpa, C. goveniana;
Cupressaceae) as host plants in coastal Cal-

ifornia. Proceedings of the Entomological
Society of Washington 114: 263–268.

Zack, R. S., P. J. Landolt, and J. E. Munyaneza.
2012. The stink bugs (Hemiptera: Heterop-

tera: Pentatomidae) of Washington State.
Great Lakes Entomologist 45: 251–262.

PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON406


