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BRVMOIDES SEPTENTRIONIS DAVISI (LENG)
(COLEOPTERA: COCCINELLIDAE): DISTRIBUTION,
HOST-PLANT ASSOCIATIONS. AND HABITATS OF A

SELDOM-COLLECTED LADY BEETLE

A. G. Wheeler, Jr.

Department of Entomology, Clemson University, Clemson, SC 29634, U.S.A. (e-mail:

awhlr@clemson.edu)

Abstract.—The chilocorine coccinellid Bruiuoiclcs scptciitrioius davisi (Leng) is an in-

frequently collected lady beetle whose brtiad distribution in eastern North America has

been mapped; few specific localities, however, have been published. Despite a known
association with pines, the Piiuis species on which it is found have not been recorded.

Historical locality data are provided based on specimens in five museum collections, and

new records from recent field work are presented. This coccinellid's plant and habitat

associations are discussed. Its populations apparently have declined in the Northeast in

recent years. Certain scale insects probably serve as prey.

Key Words: Brumoides septentrioiiis davisi. coccinellids, insect distribution, pine barrens

The most frcLjuently encountered of all

predacious beetles (Clausen 1940), cocci-

nellids are associated with biological con-

trol more than any other group of predators

(Obrycki and Kring 1998). Coccidopha-

gous lady beetles have proved more effec-

tive as classical biological control agents

than those that are aphidophages (Dixon

2000). The establishment, either from bio-

control introductions or accidentally from

commerce, of several Old World coccinel-

lids that are generalist aphid predators has

led to more stringent regulations for their

importation and has prompted interest in

native lady beetles whose densities have de-

clined as those of ad\entive coccinellids

have increased (e.g., Schaefer et al. 1987.

Wheeler and Hoebeke 1995, Colunga-

Garcia and Gage 1998, Cottrell and Year-

gan 1998, Obrycki et al. 1998. Evans

2000).

1 pro\ ide distributional records of the

Nearctic Bninioides septeiitrionis davisi

(Leng) and notes on its plant associations

and habitats to call attention to this infre-

quently collected lady beetle. I also suggest

possible prey associations and a recent de-

cline in its numbers. The availability of this

background information might prove useful

if studies on the bionomics of this cocci-

nellid are initiated.

Bninuiidcs septentrioius davisi (Leng)

The chilocorine Brumoides septentrioiiis

davisi (seiisu Gordon 1985) is the eastern

North American subspecies of B. septen-

trioiiis (Weise), whose other subspecies are

found farther west in Canada (McNamara
1991 ) and the United States (Gordon 1985).

Leng (1908) described the eastern subspe-

cies as E.xochoimis (Briimus) septentrioiiis

var. davisi from Alabama, District of Co-

lumbia, "Lake Superior," Massachusetts,

Michigan, New Jersey, Pennsylvania, and

Virginia; except for Lakehurst, N.J., specif-

ic localities were not mentioned. The sub-
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genera of Exochomus that Leng ( 1 908 ) rec-

ognized

—

Aruwona, Briiiniis, and Exocho-

luus—were later considered valid genera

(see Gordon 1985).

Chapin (1965) proposed the new genus

Bnimoides. with the Old World Coccinclla

sutiiniUs Fabricius designated as type, and

included both B. davisi (Leng) and B. sep-

teiuhouis a.s valid species. I am retaining

the generic name Bnimoides for seplen-

trioiiis davisi. although Kovaf (1995) re-

stricted this genus to the Old World; he did

not. however, propose a new generic name
to accommodate the New World species.

Bnimoides septentrionis davisi is broadly

oval, convex, 3.5 to 4.5 mm long, with the

upper surface glabrous. The head and pro-

notum are black and the elytra yellowish

brown to red and coarsely punctured. Each

elytron typically has two large black discal

spots with the sutural area broadly black:

the black areas often are confluent. Gordon
( 1985) illustrated the adult habitus and male

and female genitalia.

Distribution

Historical (Table I ).—State and provin-

cial records that have been added since

Leng's (1908) original description are New
York (Leonard 1928), Minnesota and Wis-

consin ("Lake Superior" was cited by Leng

1908) (Wingo 1952), South Carolina (Kirk

1970). and Ontario and Quebec (McNamara
1991). In his key to species of Bnimoides.

Gordon ( 1 985 ) gave the general range of B.

septentrionis davisi as "eastern United

States, New York and New Jersey west to

Wisconsin," but under its distribution he

stated that the subspecies ranges from
"southeastern Canada to Virginia, west to

Minnesota." Gordon (1985) did not include

Alabama, listed by Leng (1908), in the

known distribution. The distribution given

by Belicek (1976) for B. septentrionis in-

cluded Illinois and Indiana, and his map ap-

pears also to include Tennessee; he did not

recognize subspecies, but his records for

these three states might apply to B. septen-

trionis davisi. Neither Belicek (1976) nor

Gordon (1985) listed locality data for the

specimens they examined. Downie and Ar-

nett's (1996) inclusion of Connecticut, Del-

aware, Maryland, Massachusetts, New
Hampshire, Ohio, Pennsylvania, Rhode Is-

land. Vermont, and Virginia in the known
distribution apparently is based on their in-

terpretation of the stippled area on Gordon's

(1985) map.

New records.

—

Bnimoides septentrionis

davisi was collected mainly during studies

on mirids (Wheeler 1991; A.G.W.. unpub-

lished data) and other hemipterans found in

northeastern pitch pine-scrub oak barrens

(Wheeler 1996, 1999a, b; Wheeler and Wil-

son 1996). Voucher specimens have been

deposited in the Clemson University Ar-

thropod Collection; Pennsylvania Depart-

ment of Agriculture Collection. Hanisburg

(PADA); and the National Museum of Nat-

ural History, Smithsonian Institution.

Washington. D.C. (USNM).
CONNECTICUT: Hartford Co., Shaker

Pines, Enfield, 28 Sept. 1991; Windham
Co., Windham Airport, 1 Sept. 1991. MAS-
SACHUSETTS: Barnstable Co.. North Fal-

mouth, 29 May 1988; Franklin Co., Mon-
tague Sand Plain, 15 June 1991. NEW
HAMPSHIRE: Meiximack Co., Concord
barrens, 14 Sept. 1991. NEW YORK: Suf-

folk Co., Yaphank, 29 May 1982; Ulster

Co., Sam's Point Dwarf Pine Ridge Pre-

serve NE of Cragsmoor, 1 & 14 June and

29 Sept. 1991. NORTH CAROLINA:
Rockingham Co., Rt. 220. 5.6 km S of Vir-

ginia state line, 3.3. km NNW of Stoneville,

9 Apr. 1979; Guilford Co., Rt. 68, 6.4 km
S of Rt. 421. 5 km SE of Sandy Ridge, 10

April 1983. PENNSYLVANIA: Chester

Co., Goat Hill Serpentine Bairens, SW of

Nottingham, 8 July 1990; Lancaster Co..

New Texas Seipentine Barrens, 7 July

1988; Luzerne Co., Milnesville. 17 Sept.

2001; Schuylkill Co., jet. Rt. 81 & Rt. 61,

S of Frackville, 20 June & 6 Oct. 1991.

SOUTH CAROLINA: Oconee Co.. Rt. 76.

10.5 km NW of Westminster. I 1 Nov. 2001.

VIRGINIA: Botetourt Co., Eagle Rock, 8

May 1999; Rt. 81 Rest Area, 2.4 km N of
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Jet. Rt. 640. SE of FiiK-asilc. :(•> May & 2^)

.luly U)7S. 2.^^ May U)SI. ^) .liine 1^S2. 4

Mar. v^v: S Apr. I^S.V Hein\ Co.. Rt. 220.

4.4 km .S\\ o\ Rii.it;c\va\. 14 Mar. U)S2.

WEST VIRGINIA: Meivcr Co.. Rt. 77, 0.6

km N of Bluestoiic Ri\er SE of Camp
C^vok. S Ma\ \'''>'^>^>.

Ft ANT .A.SSlKl.MIONS .-\N11 H.VBIT.MS

Bninu'itifs si-ptcntrioiiis davisi is a con

iter inhabitant t'onnd almost e\eiusi\cl\ on

pines. Leng (I'^^l^!^^ noted its oeeiureneo on

pines |likel\ piteh pine. Finns riiiiJn Mill.]

at Lakeluust. N..I. Few specimens tVom tlie

localities listed in Table 1 bear host-plant

data, bnt those tVom Berlin. Framingham.

and .Sherborn, Mass.. are labeled as t'ound

on pitch pine. .At least historicall\. pilch

pine was present at nearly all the north-

eastern localities tVom which this coccinel-

Hd is known le.g.. Bromle\ h>.>5. Cryan

1085. Mot/kin et al. l^Wt, The specimen

fivm near Gordon. Wise, was uikon on Jack

pine (P. hanksiinui Lamb.).

The adnlts that 1 collected Irom the New
England states. New ^ork. and Penns\l\a-

nia were from pitch pine except for a spec-

imen fivni eastern ixxl-cedar Unni/H-nis vir-

iiiniiimi L.) in Lancaster County. Pennsxl-

vania. Specimens fivm North CaaMina.

South Caa^lina. and \irginia were trom

Virginia pine (P. virginicnui Mill.); the West

Virginia record is based on an adult from

table mountain pine (P. pnni;fns Lamb.).

In the Northeast. B. st-ptt'ntrionis Jovisi

was found in pitch pine-scrub oak baiTens

and similar communities. It was collected

in the dw arf pine plains tridges) near Lake

Maratan/a in L'Ister Count>. New ^"ork: the

Montague Sand Plain in Franklin Count\.

Massachusetts; a pitch pine community in

Schuylkill Count>. Pennsylvania; and rem-

nant pine baiTens such as Concord, N.H.;

Shaker Pines near Entield. Conn.; and ^ap-

hank (Long Island). N.Y. It also was found

on pitch pine in serpentine bairens in Ches-

ter and Lancaster counties. Pennsyhania. In

Luzerne County. Pennsylvania, it was
found on pitch pine in a ruderal site, a coal

spoilbank. Collections from table mountain

pine and X'irginia pine in North Carolina.

South Carolina. Virginia, and West Virginia

also did not in\ohe specialized communi-
ties but were from distinbed sites, such as

roadsides, in the Piedmont and in the Valley

;nKl Ridge ccoregions,

PossiHLi-: Prey Associ.-\tions

Picd.uion on scale insects is well know n

.uiiong chilocorine coccinellids (e.g.. Bald-

ul 1^)3.^. Majerus U)Q4. Hodek and Honek
hW(->. Dixon 2000). Within HrnnioiJis. the

Old World B. snmnilis preys mainh on ar-

mored scales (Diaspididae). mealybugs
(Pseudococcidae). and soft scales (Cocci-

dae) (e.g.. Gautam 1040. Williams and

Givathead 1000. Carnegie 1007. Ponsonby

and Copland 1007). with aphids and other

insects serxing as alternati\e pre\ (e.g..

Gautam 1000). In addition. Gordon (10S5)

stated that members of this genus (species

nnspecihed) feed on cochineal or dactylo-

piid scales (Dact\ lopiidae) and mealybugs.

Fin" B. si'prcnnionis. Belicek (1076) report-

ed that the balsam w ooUy adelgid. Ailfli;i's

inctiic Ratzeburg, serves as prey, apparent-

1\ referring to predation b\ one of the west-

ern subspecies of this lady beetle. No prey

lecoids for the easternmost subspecies. B.

sipti'nrridnis Javisi. are available, although

Leng (1008) noted its occunence at Lake-

hurst, N.J.. on aphid-infested pines.

No detinite pre\ records were obtained

during mN Held work. Aphids of several

genera (mainly Cinarn) were observed at

all sites where the coccinellid was found

and might ser\e at least as alternative pi"e\

.

.Ml 10 adults of B. scpwntrionis Javisi that

were observed in Luzerne Count\. Penn-

syhania. in September 2001 were on a sin-

gle pitch pine givwing on a coal spoilbank

with 8-10 other pitch pines; the coccinellid

was beaten onh from branches infested

with a pine needle sc;ile. Chii'nuspis liet-

tTt'phylliii- Cooley. In Franklin County.

Massachusetts, and Schuylkill County.

Pennsyhania. this lady beetle also was

found on pitch pines that harbored a mar-
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iiartxJid scale, Mdlsutiiccus f^alli((iliis Mor-

rison. The rret|ucnt co-occunciice (ca. 5 ad-

ditional sites) oCthc coccinellid with a more

or less specialized predator o\' Mdlsiicocciis

scales (e.g.. Lussier 1965), the anlhocorid

Elalophiliis iniiniciis (Drake and Harris),

suggests that M. ^ullicolus also was present

at other collection sites for the coccinellid.

Dl.SCll.S.SION

Bniiiioidcs \<'/>i<-niri(iiii.s davisi is about

as large as many ol our familiar and well-

studied coccinelline lady beetles. Moreover,

its coloration—black and yellowish brown

lo reel is only slightly more subdued than

that of our readily recognized reddish,

black-spotted coccinellids. Its restriction to

pines, a consistent association with special-

ized communities such as pilch pine-scrub

oak barrens, and an ajiiiarenl absence

(northeastern states) on [lines in Christmas

tree plantations anti landscape plantings

might partly explain the infrequency of its

collection and lack of attention given to its

bionomics.

BniniDiilc's scplcnlrionis davisi was col-

lected from New Hampshire to South Car-

olina at elevations from near sea level on

Long Island, New York (17 m), to about

6X.5 m in Ulster County, New York. Adults

were found in all months from March to

November (range: 4 Mar.-I I Nov.), sug-

gesting that this coccinellid is multivoltine

like most other Chilocorini (e.g.. Iperti

In the Northeast, this lady beetle has

been collected in several well-known pine

barrens, including the New Jersey Pine Bar-

rens and those on Cape Cod, Massachu-

setts, and l^ong Island. New York. Despite

intensive collecting on pitch pines, it was

not observed in New York's Albany Pine

Hush or in pine barrens such as Fryeburg,

Shapleigh, and Waterboro in Maine and Os-

sipee in New Hampshire.

In addition to the need for more lield

work in those northeastern pine barrens in

which B. septeiurionis davisi has yet to be

fountl. the soLUhern extent of its distribution

requires greater resolution. Specifically, the

Alabama record, listed by Leng (I9()X) in

describing this coccinellid but not men-

tioned by Gordon (198.5), requires verifi-

cation. It was not found in the survey of the

Alabama Coccinellidae by Grimes (1965).

Attempts to collect it in Alabama (and

Georgia) might focus on pines in upland ar-

eas, including the Appalachian Plateau.

The taxonomic status of B. scplentrioius

ddvisi might also be reevaluated. Gordon

(1985) indicated that he was not satisfied

with his arrangement of species and sub-

species of Bnimoides. Following Leng's

(1908) description of B. septeiurionis var.

davisi. Casey (1908) reduced this variety to

a synonym of Bniiinis septentrionis Weise.

According to Leng (1911), Casey, in recon-

sidering the status of davisi, thought it rep-

resented a new species that "should be

called Bninnis davisi Leng." Most subse-

t|uent authors alst) listed davisi as a valid

species, including Leonard (1928) (as E.\-

ochonuis davisi), Stehr (1930) (as E. [Brii-

miisj davisi), Wingo (1952) (as Briiimis

davisi), Chapin (1965) (as Bnimoides dav-

isi), and Kirk (1970) (as Bnimoides davisi).

Following Gordon's (1985) monographic

treatment of North American Coccinellidae.

however, subsequent authors (e.g., McNa-
mara 1991, Downie and Arnett 1996) have

continued to list davisi as a subspecies of

B. septentrionis.

Another gap in oiu' knowledge of North

American Bnimoides is the lack of larval

descriptions. The larval key to genera (and

selected species) of Nearctic coccinellids

(Rees et al. 1994) excluded this genus be-

cause larvae were unavailable for study.

The determination of this chilocorine's

trophic habits also is needed. My sugges-

tion that the diaspidid Chionaspis lietero-

phyllae serves as acceptable prey is based

only on the beating of 10 adults of the lady

beetle from scale-infested branches of a

pitch pine. The suggestion that B. septen-

trionis davisi might prey on the margarodid

scale Matsiicocciis gallicoliis is offered be-

cause of the co-occurrence oi' these species
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Table 1. Locality data for Bnimoides septentrionis davisi from five museum collections and previously

published localities (minimum of county level).

iV-jr ,.l Colkvli MiKfiinr or RclcrciKc

District of Columbia

Washington (Rock Creek)

Maryland

Glen Echo

Massachusetts

Berkley

Berlin

Dover

Fall River

Framingham

Marion

Sherborn

Springfield

Tyngsboro

Michigan

Whitefish Point

Minnesota

Duluth

Hubbard County

New Hampshire

Durham

New Jersey

Browns Mill

Clementon

Jamesburg

Lakehurst

Manchester

Milltown

New York

Keeseville

Lake Ronkonkoma
Melville

Mt. Whiteface

Riverhead

Rockaway Beach

Southold

Wyandanch

Yaphank

Pennsylvania

Hazleton

Rhode Island

Lonsdale

Watch Hill

South Carolina

Lont! Creek

United States

1901

1992

1936
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Tabic 1 . Continued.

l car ol Oilk-.

Virginia

Mt. Vernon

Wisconsin

Ciiirdon (4 mi. east)

CNC. USNM

Ontario

Constance Bay

SLidbury

1892 CNC
CNC

' CNC: Canadian National Collection. Ottawa. Ont.; CUIC: Cornell University Insect Collection. Ithaca. N.W;
MCZ: Museum of Comparative Zoology. Harvard University. Cambridge. Mass.; UNH: University of New
Hampshire. Durham; USNM: National Museum of Natural History, Smithsonian Institution. Washington. D.C.

>- NA = Not Available.

and the known coccidophagous habits of

other chilocorine coccinelHd.s. Trophic re-

lationships of a coccineHid species should

not be assumed merely from its syntopy

with potential prey species, and experimen-

tal studies on B. septentrioiiis dovisi are

needed to identify both its essentia] and ac-

cepted or alternative prey (sensii Hodek and

Honek 1996).

Leng (1908) commented on the abun-

dance of the coccinellid at Lakehurst in the

New Jersey Pine Barrens. About 75-809^

of the specimens in the USNM are from

this locale (R.D. Gordon, pers. comm.). I

have not found this coccinellid in the New
Jersey Pine Bairens during my studies of

mirids (Wheeler 1991; A.G.W.. unpub-

lished data) and other insects (Wheeler

1996: 1999a. b: Wheeler and Wilson 1996).

In the absence of baseline data on popula-

tion trends of this lady beetle, any evidence

pointing to a recent decline in its densities

is tenuous. My impression, though, is that

it has become increasingly difficult to find

in northeastern pine barrens. Since the early

1990s, my attempts to recollect this species

have been unsuccessful at several north-

eastern sites where 10 or more adults had

been observed one or more times in 1991.

Recent collecting was most intensive at

Sam"s Point Dwarf Pine Ridge in New York

(13 Aug. 2000. 5 Sept. 2001), but also in-

cluded efforts to recollect B. septentrioiiis

davisi in the pitch pine community near

Frackville, Pa. (4. 6 Sept. 2001) and the

Montague Sand Plain in Massachusetts (15

Aug. 1993, 6 Sept. 2001). In contrast,

adults of another conifer-associated lady

beetle, the coccinelline Miilsaniiiui pitta

(Randall), were found at these and other

sites during the 1990s and in 2000-2001.

The numbers of coccinellid species, es-

pecially those in crop fields, can fluctuate

widely at a particular site from year to year

(e.g.. Foott 1974, Elliott and Kieckhefer

1990. Kieckliefer and Elliott 1990). If pop-

ulations of B. septentrioiiis darisi actually

have declined recently in pine barrens, hy-

potheses to account for its reduced densities

might include competition from and intra-

guild predation by Old World coccinellids

that have become established in North

America (e.g., Evans 1991, 2000; Elliott et

al. 1996; Obrycki et al. 1998). The most

abundant and widespread of these adventive

species are Coccinella septempunctata L.

and Harmonia axyridis (Pallas). The former

coccinelline spread rapidly during the

1980s (e.g., Hoebeke and Wheeler 1980,

Schaefer et al. 1987. Staines et al. 1990.

Gordon and Vandenberg 1991). whereas the

latter species began to assume dominance

in some natural and managed systems in the

1990s (e.s.. Tedders and Schaefer 1994.
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Brown and Miller 1998. Colunga-Garcia

and Gage 1998, Hesler et al. 2001). Al-

though the establishment of H. axyridis in

the eastern United States might be the result

of an accidental introduction (Day et al.

1994), this predator was intentionally re-

leased numerous times between 1916 and

1985, mainly to control arboreal homopter-

an pests, including margarodid scales (e.g..

Gordon 1985. McClure 1987). Adults and

larvae of H. axyridis were found in the ma-

jority of the stands of pitch pine and Vir-

ginia pine that I surveyed in the late 1990s

and in 2000-2001. Adults of two other ad-

ventive coccinellids

—

Hippodamia varie-

gata (Goeze) and Propylea quatiiordecim-

punctata (L.)—were observed less often on

pines (A.G.W.. unpublished data).

In apple orchards of eastern West Virgin-

ia, the Old World H. axyridis has become

the dominant coccinelline, displacing an-

other Old World species. C. septeinpunctata

(Brown and Miller 1998). It is. however, the

potential adverse effects of nonindigenous

coccinellids on lady beetles (and other in-

sects) native to North America that is a

cause of concern (e.g., Ehler 1990, Evans

1991, Horn 1991, Elliott et al. 1993,

Wheeler and Hoebeke 1995). A detrimental

effect on native coccinellids such as Adalia

bipiinctata (L.). Coccinella novemnotata

Herbst, C. traiisversoguttata richardsoni

Brown, Cycloneda luiinda (Say), and Hip-

podamia convergens Guerin-Meneville al-

ready has been suggested (Wheeler and

Hoebeke 1995. Elliott et al. 1996. Wheeler

and Stoops 1996, Brown and Miller 1998.

Colunga-Garcia and Gage 1998). Coccinel-

lids that have more specialized habitat re-

quirements than those associated with

agroecosystems might be especially vulner-

able to competitive displacement by adven-

tive coccinellids. their numbers perhaps de-

clining more rapidly than those of agricul-

turally important lady beetles (Elliott et al.

1996). Any long-term monitoring of our na-

tive coccinellid fauna, therefore, might in-

clude not only species associated with

agroecosystems but also those such as B.

septeiUrionis davisi that are found in spe-

cialized natural communities.

Acknowledgments

For providing label data from specimens

of the coccinellid I am grateful to Edward

Becker (CNC). Richard Hoebeke (CUIC),

David Furth (MCZ). Donald Chandler

(UNH). and Robert Gordon and Natalia

Vandenberg (USNM). Natalia Vandenberg

additionally called my attention to and pro-

vided a copy of the paper by Kovaf. My
appreciation also is extended to Randall

Schuh (American Museum of Natural His-

tory, New York) for checking for possible

specimens in the AMNH. Cecil Smith (Uni-

versity of Georgia, Athens) for checking for

material in the UGA collection. Paul Huth

(Mohonk Preserve, New Paltz, N.Y.) for fa-

cilitating my access to Sam's Point Dwarf

Pine Ridge Preserve, James Stimmel

(PADA) for identifying the .scale insects,

and Peter Adier (Clemson University) for

comments that improved the manuscript.

Literature Cited

Balduf. W. V. 1935. The Bionomics of Entomophagous

Coleoptera. John S. Swift. St. Louis, 220 pp.

Belicek. J. 1976. Coccinellidae of western Canada and

Alaska with analyses of the transmontane zoogeo-

graphic relationships between the fauna of British

Columbia and Alberta (Insecta: Coleoptera: Coc-

cinellidae). Quaestiones Entomologicae 12: 283-

409.

Bromley. S. W. 193,5. The original forest types of

southern New England. Ecological Monographs 5:

61-89.

Brown. M. W. and S. S. Miller. 1998. Coccinellidae

(Coleoptera) in apple orchards of eastern West

Virginia and the impact of invasion by Harmonia

axyridis. Entomological News 109: 143-151.

Carnegie, A. J. M. 1997. Sugarcane and bamboo, pp.

333-341. /„ Ben-Dov, Y. and C. J. Hodgson, eds.

Soft Scale Insects: Their Biology. Natural Ene-

mies and Control. Vol. 7B. Elsevier. Amsterdam.

Casey, T. L. 1908. Notes on the Coccinellidae. Cana-

dian Entomologist 40: 393-42 1

.

Chapin. E. A. 1965. The genera of the Chilocorini (Co-

leoptera. Coccinellidae). Bulletin of the Museum

of Comparative Zoology 133; 227-271.

Clausen. C. P. 1940. Entomophagous Insects. Mc-

Graw-Hill. London. 688 pp.

Colunga-Garcia. M. and S. H. Gage. 1998. Arrival.



VOLUME 105. NUMBER 1

establishment, and habitat use of the multiLolnred

Asian lady beetle (Coleoptera: Coccinellidael in a

Michigan landscape. Environmental Entomology

27: 1574-1580.

Cottrell. T. E. and K. V. Yeargan. 1998. Inlraguild pre-

dalion between an introduced lady beetle. Har-

iiioniii axyiiclis (Coleoptera: Coccinellidae). and a

native lady beetle, ColeomegitUi imiciilala (Cole-

optera: Coccinellidae). Journal of the Kansas En-

tomological Society 71: 159-16.^.

Cryan, J. F. 1985. Retreat in the barrens. Defenders

60(1): 18-29.

Day, W. H., D. R. Prokrym. D. R. Ellis, and R. J.

Chianese. 1994. The known distribution of the

predator Pmpylea qiialii<mlecimpiiiuhiUi (Cole-

optera: Coccinellidae) in the United States, and

thoughts on the origin of this species and hve oth-

er exotic lady beetles in eastern North America.

Entomological News 105: 244-256.

Dixon. A. F. G. 2000. Insect Predator-Prey Dynamics:

Ladybird Beetles and Biological Control. Cam-
bridge University Press, Cambridge. 257 pp.

Downie. N. M. and R. H. Arnett. Jr. 1996. The Beetles

of Northeastern North America, Vol. 11: Polypha-

ga: Series Bostrichiformia through Curculionoi-

dea. Sandhill Crane Press, Gainesville, Florida,

pp. 891-1721.

Ehler, L. E. 1990. Environmental impact ol introduced

biological-control agents: Implications for agri-

cultural biotechnology, pp. 85-96. /;; Marois, J. J.

and G. Bruening. eds. Risk Assessment in Agri-

cultural Biotechnology: Proceedings of the Inter-

national Conference. University of California Di-

vision of Agriculture and Natural Resoiuxes Pub-

lication 1928.

Elliott. N. C. and R. W. Kieckhcfer 1990. Dynamics

of aphidophagous coccinellid assemblages in

small grain Helds in eastern South Dakota. Envi-

ronmental Entomology 19: 1320-1.^29.

Elliott. N. C, R. W. Kieckhefer, and W. C. Kaulfman.

1993. Effects of an invading coccinellid, Cocci-

nella septemptinaata L„ on the structure of native

coccinellid species assemblages in agricultural

crops. Bulletin of the Ecological Society of Amer-

ica 74(2 suppl.): 226.

Elliott. N.. R. Kieckhefer, and W. Kaulfman. 1996. Ef-

fects of an invading coccinellid on native cocci-

nellids in an agricultural landscape. Oecologia

105: 537-544.

Evans, E. W. 1991. Intra versus interspccilic interac-

tions of ladybeetles (Coleoptera: Coccinellidae)

allackmg aphids. Oecologia 87: 401-408.

. 2000. Morphology of invasion: Body size pat-

terns associated with establishment of Cocciiu-llci

sepU'inpunctam (Coleoptera: Coccinellidael in

western North America. European Jourjud of En-

tomology 97: 469-474.

Foott. W. H. 1974. Observations on Coccinellidae hi

corn fields in Essex County, Ontario. Proceedings

of the Entomological Society of Ontario 104: 16-

21.

Gautam. R. D. 1990. Mass-mulliplicatioii techniques

of coccinellid predator. lad\ bud beetle iBniiiuii-

des sitluralis). Indian Journal of .-Xgricultural Sci-

ences 60: 747-750.

Gordon, R. D. 1985. The Coccinellidae (Coleoptera)

of America north of Mexico. Journal of the New
York Entomological Society 93: 1-912.

Gordon. R. D. and N. Vandenberg. 1991. Field guide

to recently introduced species of Coccinellidae

(Coleoptera) in North America, with a revised key

to North American genera of Coccinellini. Pro-

ceedings of the Entomological Society of Wash-

ington 93: 845-864.

Grimes. W. H. 1965. The Coccinellidae (Coleoptera)

of Alabama, Ph.D. Dissertation. Auburn Univer-

sity. Auburn, Alabama, 144 pp.

Hesler. L. S., R. W. Kieckhefer. and D. A. Beck. 2001.

First record of Harmonia cLxyriilis (Coleoptera:

Coccinellidae) in South Dakota and notes on its

activity there and in Minnesota. Entomological

News 112: 264-270.

Hodek. I, and A. Honek. 1996. Ecology of Coccinel-

lidae. Kluwer Academic Publishers, Dordrecht.

464 pp.

Hoebeke. E. R. and A. G. Wheeler, Jn 1980. New dis-

tribution records of Cuccinellci sepleiiipunclata L.

in the eastern United States (Coleoptera: Cocci-

nellidae). Coleopterists Bulletin 34: 209-212.

Horn. D. J. 1991. Potential impact of CoccineUa sep-

Uinpuiictala on endangered Lycaenidae (Lepidop-

tera) in northwestern Ohio, USA, pp. 159-162. In

Polgar, L.. R. J. Chambers, A. E G. Dixon, and I.

Hodek, eds. Behaviour and Impact of Aphidopha-

ga. SPB Academic Publishing, The Hague.

Iperti. G. 1999. Biodiversity of predaceous Coccinel-

lidae in relation to bioindication and economic im-

portance. Agriculture, Ecosystems and Environ-

ment 74: 323-342.

Kieckhefer, R. W. and N. C. Elliott. 1990. A 13-year

survey of the aphidophagous Coccinellidae in

mai/.e fields in eastern South Dakota. Canadian

Entomologist 122: 579-581.

Kirk. V. M. 1970. A list of the beetles of South Car-

olina. Part 2—Mountain. Piedmont, and Southern

Coastal Plain. South Carolina Agricultural Exper-

iment Station Technical Bulletin 1038, 1 17 pp.

Kovaf. I. 1995. Revision of the genera Bniiiius Muls.

and Exdchonnis Redtb. (Coleoptera, Coccinelli-

dae) of the Palaearctic Region. Part I. Acta En-

tomologica Musei Nationalis Pragae 44: 5-124.

Lcng. C. W. 1908. Notes on Coccinellidae.— III. Jour-

nal o\' the New York Entomological -Society 16:

33-44.

Leng. |C. W.|. 191 1. [Proceedings of the Society. May



58 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON

17. 1910]. Journal of the New York Entomologi-

cal Society 19: 203.

Leonard. M. D.. ed. 1928. A list of the insects of New
York with a list of the spiders and certain other

allied groups. Cornell University Agricultural Ex-

periment Station Memoir 101, 1121 pp.

Lussier. S. J. 1965. A study of Elatophilus ininuca D.

& H. (Hemiptera: Anlhocoridae) and its role in

the natural control of the red-pine scale Marsii-

cocciis resinoscie B. & G. (Homoptera: Margarod-

idae), M.S. Thesis, University of Massachusetts.

Amherst. 42 pp.

McClure, M. S. 1987. Potential of the Asian predator.

Harmonia axyridls Pallas (Coleoptera: Coccinel-

lidae). to control Matsiicocciis resiiioxac Bean and

Godwin (Homoptera: Margarodidae) in the United

States. Environmental Entomology 16: 224-230.

McNamara. J. 1991. Family Coccinellidae, ladybird

beetles, pp. 229-237. In Bousquet. Y.. ed. Check-

list of Beetles of Canada and Alaska. Research

Branch Agriculture Canada Publication 1861/E.

Majerus. M. E. N. 1994. Ladybirds. HarperCollins.

London. 367 pp.

Motzkin. G.. W. A. Patterson III, and D. R. Foster

1999. A historical perspective on pitch pine-scrub

oak communities in the Connecticut Valley of

Massachusetts. Ecosystems 2: 255-273.

Obrycki. J. J. and T. T Kring. 1998. Predaceous Coc-

cinellidae in biological control. Annual Review of

Entomology 43: 295-321.

Obrycki, J. J., K. L. Giles, and A. M. Ormord. 1998.

Interactions between an introduced and indige-

nous coccinellid species at different prey densi-

ties. Oecologia 117: 279-285.

Ponsonby. D. J. and M. J. W. Copland. 1997. Preda-

tors. Coccinellidae and other Coleoptera. pp. 29-

60. /;; Ben-Dov. Y. and C. J. Hodgson, eds.. Soft

Scale Insects: Their Biology, Natural Enemies and

Control, Vol. 7B. Elsevier. Amsterdam.

Rees. B. E., D. M. Anderson. D. Bouk. and R. D
Gordon. 1994. Larval key to genera and selected

species of North American Coccinellidae (Cole-

optera). Proceedings of the Entomological Society

of Washington 96: 387-412.

Schaefer P. W., R. J. Dysart. and H. B. Specht. 1987.

North American distribution of CiKciiwIla sep-

tempmictata (Coleoptera: Coccinellidae) and its

mass appearance in coastal Delaware. Environ-

mental Entomology 16: 368-373.

Staines. C. L., Jr.. M. J. Rothschild, and R. B. Trum-

bule. 1990. A survev of the Coccinellidae (Cole-

optera) associated with nursery stock in Mary-

land. Proceedings of the Entomological Society of

Washington 92: 310-313.

Stehr, W, C. 1930. The Coccinellidae (ladybird beetles)

of Minnesota (Coleoptera). University of Minne-

sota Agricultural Experiment Station Technical

Bulletin 75. 54 pp.

Tedders, W. L. and R W. Schaefer 1994. Release and

establishment of Hannonia axyriclis (Coleoptera:

Coccinellidae) in the southeastern United States.

Entomological News 105: 228-243.

Wheeler, A. G.. Jr. 1991. Plant bugs of Qtienus ilici-

folia: Myriads of mirids (Heteroptera) in pitch

pine-scrub oak barrens. Journal of the New York

Entomological Society 99: 405-440.

. 1996. Eremocoris depressus Barber: Hosts,

seasonality, and first New England records of a

pine seed specialist (Heteroptera: Lygaeidae). Pro-

ceedings of the Entomological Society of Wash-

ington 98: 767-773.

. 1999a. Scaph\ti>piiis angustalus (Osborn)

(Homoptera: Cicadellidae), a leafhopper charac-

teristic of pitch pine-,scrub oak barrens. Proceed-

ings of the Entomological Society of Washington

101: 219-220.

. 1999b. Phoenicocoris claricornis and Pino-

pliyhis carneohis (Hemiptera: Miridae): Distribu-

tion and seasonality of two specialists on micro-

sporangiate .strobili of pines. Journal of the New
York Entomological Society 107: 238-246.

Wheeler. A. G.. Jr. and E. R. Hoebeke. 1995. Cocci-

nella nineinnotalci in northeastern North America:

Historical occurrence and current status. Proceed-

ings of the Entomological Society of Washington

97: 701-716.

Wheeler, A. G., Jr. and C. A. Stoops. 1996. Status and

spread of the Palearctic lady beetles Hippadainiu

rariegala and Propylea c/iiaruordecimpiincUUa

(Coleoptera: Coccinellidae) in Pennsylvania,

1993-1995. Entomological News 107: 291-298.

Wheeler, A. G., Jr. and S. W. Wilson. 1996. Planthop-

pers of pitch pine and scrub oak in pine barrens

communities (Homoptera: Fulgoroidea). Proceed-

ings of the Entomological Society of Washington

98: 100-108.

Williams. J. R. and D. J. Greathead. 1990. Sugarcane,

pp. 563-578. In Rosen, D.. ed. Armored Scale In-

sects: Their Biology. Natural Enemies and Con-

trol, Vol. 4B. Elsevier. Amsterdam.

Wingo, C. W 1952. The Coccinellidae (Coleoptera) of

the Upper Mississippi Basin. Iowa State College

Journal of Science 27: 15—53.


	Wheeler03-1.pdf
	Wheeler03-2.pdf



