Chapter 21

Ladybird beetles (Coleoptera: Coccinellidae)
of the Atlantic Maritime Ecozone

Christopher G. Majka and David B. McCorquodale

Abstract: The Atlantic Maritime Ecozone Coccinellidae (lady beetles) are a conspicuous component of the region’s beetle
fauna. Fifty-one species have been recorded, six of which are introduced. In addition, there are records of intentional and
inadvertent introductions of 10 species that have not persisted. In this treatment, we discuss the general biology of the
Coccinellidae, the fauna of the Atlantic Maritime Ecozone, and the history of collecting efforts for the group. The distri-
bution of species (in varying degrees of detail) is examined with a consideration of the differences between provinces.
Attention is paid to the zoogeographic factors that influence distribution, including the role of geography, latitude, and the
isolation of island faunas. The ecology, distribution, and systematics of individual species are discussed with a consider-
ation of the role of both the geological history in shaping the distribution of native species, and human history and agency
in the distribution of introduced species. We also consider the impact of introduced species on native faunas and examine
the composition of the fauna in terms of global and continental zoogeographic patterns.

Résumé : Les coccinellidés (coccinelles) de 1’écozone maritime de 1’ Atlantique sont une composante remarquable de la
faune de coléopteres de la région. Cinquante-et-une especes ont été répertoriées, parmi lesquelles six ont été introduites.
I1 existe en outre des t€émoignages d’introductions intentionnelles et non intentionnelles de dix especes qui n’ont pas per-
sisté. Dans ce document, nous abordons la biologie des coccinellidés en général, la faune qui occupe 1’écozone maritime
de I’ Atlantique en particulier, et I’historique des efforts de collecte pour ce groupe. La répartition des especes (a divers
degrés de détail) est examinée avec la prise en considération des différences existant entre les provinces. L’accent est mis
sur les facteurs zoogéographiques qui influencent la répartition, y compris le réle de la géographie, de la latitude, et de
I’isolement des faunes insulaires. L’écologie, la répartition et la systématique d’especes particulieres sont abordées, avec
la prise en considération du réle de I’histoire géologique dans le fagonnement de la répartition des espéces indigeénes, ainsi
que de I’histoire et de I’anthropisation dans la répartition des espéces introduites. L’impact des especes introduites sur les
faunes indigenes est également étudié, et la composition faunique est examinée en fonction de modeles zoogéographiques

globaux et continentaux.

Introduction

The beetle family Coccinellidae (colloquially known as
the lady beetles) is a well-known, abundant, and diverse fam-
ily. Worldwide nearly 6000 species are known (Vandenberg
2002), and in North America, Gordon (1985) documented 475.
Subsequent additions (Vandenberg 2002) have increased that
total to 481. McNamara (1991) reported records of 162 spe-
cies from Canada and Alaska, 41 of which were then known
to occur in the Maritime Provinces. This is close to the 160
species predicted by Campbell et al. (1979) as the size of the

Canadian fauna. We now know that the fauna of the Atlantic
Maritime Ecozone (AME), a region covering the provinces of
New Brunswick, Nova Scotia, and Prince Edward Island, and
iles de 1a Madeleine, the Eastern Townships, and the Gaspé re-
gion of Quebec, consists of 51 species. Additionally, there are
records of deliberate or accidental introductions of 10 species
that have not persisted.

Coccinellids are of interest and importance in agriculture
and forestry, since adults and larvae of most species are preda-
tors of herbivorous pests such as aphids, adelgids, psyllids,
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mealy bugs, and scale insects. As such, they have been em-
ployed in biological control since the late 1800s (Obrycki and
Kring 1998).

Coccinellids are also comparatively well known by the
general public as a result of their showy aposematic coloration
(Majerus 1994), their economically beneficial aspects, and
their innocuous and pleasing nature. As Gordon (1985) noted,
there is documented popular interest in these insects from at
least the fifteenth century. They are popularly associated with
the Virgin Mary and have many colloquial names: Nyckelpiga
(Swedish: Lady’s Key-maid), Jung-fru Marias Gulhona (Ger-
man: Virgin Mary’s Golden-hen), Marien-Kifer (German:
Virgin Mary’s Beetles), Bétes de Vierge (French: Animals of
the Virgin), Bozhej Korovki (Russian: God’s Cows), Galineta
del Diabolo (Italian: Devil’s Chicken), etc. Exell (1991) in his
work on the folklore of this group documented 329 common
names from 55 countries, over 80 of which refer to the Virgin
Mary and more than 50 to God. There exist many children’s
rhymes that concern lady beetles such as:

Ladybird, ladybird, fly away home,

Thy house is on fire, thy children all roam,
Except little Nan, who sits in her pan,
Weaving gold laces as fast as she can.

The origins of this verse are in the burning of hop vines (in
which lady beetles lived) for aphid control. Thus, Coccinelli-
dae is one of the few families of beetles that have a prominent
place in popular folklore and imagination.

Biology of the Coccinellidae

Many Coccinellidae are found in various open, semi-open,
and edge habitats. Members of the genus Hyperaspis Redten-
bacher are often found in moist habitats, such as along rivers
or streams. Many of the Coccinellinae (Hippodamia Dejean,
Coccinella Linnaeus, Propylaea Mulsant) are typically found
in fields, meadows, and other open, grassy environments.
Harmonia axyridis (Pallas) is found in many situations, but
often as an arboreal species on deciduous trees. Anatis mali
(Say), Mulsantina hudsonica (Casey), and Psyllobora viginti-
maculata (Say) are typical of coniferous forests. Limited data
suggest that Microwesia misella (LeConte) may be typical of
coastal heaths.

The adults and larvae of most species of Coccinellidae are
predators of aphids (Aphididae), adelgids (Adelgidae), psyl-
lids (Psyllidae), mealy bugs and scale insects (Coccoidea),
and other soft-bodied invertebrates found on plants (Majerus
1994; Hodek and Honek 1996; Gordon 1985). Most large, con-
spicuous Coccinellinae are generalist aphid predators, mov-
ing with shifts in aphid populations (Hagen 1962; Hodek and
Honek 1996; Majerus 1994). Naemia s. seriata Melsheimer
is somewhat unusual in that it feeds both on insects and pol-
len. The minute Stethorus p. punctum (LeConte) specializes

in feeding on spider mites (Tetranychidae), a group that is
often injurious to plants (Putman 1955). Larvae of the genus
Brachicantha live underground where they prey on scale in-
sects found in ant nests (Vandenberg 2002). Most polypha-
gous species move from one host plant to another through
the season, tracking abundance of their prey (Hodek 1966;
Majerus 1994). Some dispersal flights result in large numbers
washed up on lake and seashore margins (Hagen 1962; Hodek
1966; Turnock et al. 2003; Garbary et al. 2005).

Only two groups of lady beetles show major departures
from the general feeding habits of this family. Lady beetles
of the subfamily Epilachninae are phytophagous, feeding on
plants in the families Solonaceae, Curcurbitaceae, and Fa-
baceae, while those of the tribe Halyziini are mycetophago-
us, feeding on powdery mildews (Ascomycetes: Ersiphales)
(Vandenberg 2002).

The adults, larvae, and pupae, particularly of the larger
species of Coccinellidae (Chilicorinae, Coccidulinae, and
Coccinellinae), are conspicuously aposematically coloured.
Their bright colours and obvious patterns function to warn
potential predators. Adult lady beetles are able to secrete a bit-
ter fluid from glands at the tibio-femoral articulation, which
is repellant to potential bird, mammal, ant, and other preda-
tors (Majerus 1994; Vandenberg 2002). Larvae have similar
glands on their abdomen.

Historical overview of collecting

In New Brunswick, early collecting of Coleoptera was
carried out by William MclIntosh and colleagues Philip
Mclntosh, A. Gordon Leavitt, and George Morrisey. They
were members of the Natural History Society of New Bruns-
wick, a group that later helped establish the New Brunswick
Museum. They collected a broad range of insects primarily
between 1898 and 1907 in the vicinity of Saint John, New
Bunswick. Their collections, now in the New Brunswick
Museum in Saint John, include 12 native species of Coc-
cinellidae. D.S. Christie collected insects in Fundy National
Park in the 1960s, and C.G. Majka began collecting material
in Albert County in 1965, where 14 species of Coccinellidae
have been found. Boiteau et al. (1999) conducted an extensive
aerial trapping program in Fredericton in 1992-1995, which
recorded 21 species, including new records for Scymnus brul-
lei Mulsant for the province. Commencing in 1976, students
at the Université de Moncton began collecting insects, find-
ing 16 species of coccinellids. In recent years, R.P. Webster
has collected Coccinellidae, particularly in western portions
of the province.

On Prince Edward Island, the earliest extant collections
were by J. Robert Mutch (1920-1924). Earlier collections
(from the nineteenth century) by academics at St. Dunstan’s
University were subsequently destroyed (D. Giberson, pers.
comm., 2004). Later (1953-1960), L.S. Thompson and F.M.
Cannon, researchers with Agriculture Canada in Charlotte-
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town, recorded six species, and subsequent researchers (par-
ticularly M.E.M. Smith) have continued to gather material.
In 1970, an extensive collection of insects (which included
eight species of Coccinellidae) were made by students of the
University of Prince Edward Island as part of baseline studies
of the biodiversity of the island. In 2000, C.G. Majka began
investigating Coleoptera, including coccinellids, on Prince
Edward Island.

In Nova Scotia, the earliest records of Coccinellidae are
from 1868 by J.M. Jones (Jones 1869) who recorded four spe-
cies in the province. In 1927, R.P. Gorham and, from 1928 to
1933, F.C. Gilliat, both with Agriculture Canada in Kentville,
collected coccinellids. Many others, including C.D. Dondale,
C.S. Fox, ET. Lord, C.R. MacLellan, H.B. Specht, and H.
Stultz, continued their work until the early 1960s. At the Nova
Scotia Agricultural College in Truro, H.G. Payne and J.R.
Shipton began collecting Coccinellidae as early as 1906, and
researchers such as D.C. Eidt, J.R. Gates, R.E. Moorehouse,
and V.R. Vickery continued until 1953. The Nova Scotia De-
partment of Natural Resources began collecting Coleoptera in
1990. E. Georgeson, M. LeBlanc, J. Ogden, and others have
gathered a sizeable collection of Coccinellidae.

At the Nova Scotia Museum, collecting of Coccinellidae
began in 1945 by D.C. Ferguson and was continued by B.
Wright and others through the mid-1990s. In recent years,
A.J. Hebda, C.G. Majka, and others have continued to collect
specimens. At Cape Breton University, D.B. McCorquodale
and students began to monitor coccinellid populations and
collect specimens in 1990 and have continued to the present
(Cormier et al. 2000; McCorquodale 1998; Rytwinski 2004).

A number of individuals have also collected coccinellids
in the AME. The collection of D.H. Webster based in Kent-
ville, Nova Scotia, merits particular notice, since it contains
18 species of Coccinellidae collected from 1960 to the pres-
ent. Various researchers (E.C. Becker, Y. Bousquet, W.J.
Brown, A. Davies, H. Goulet, L. LeSage) associated with
the Canadian National Collection of Insects, Arachnids, and
Nematodes (CNC) in Ottawa, Ontario, collected in the AME
between 1932 and 1988, gathering Coccinellidae incidentally
in the course of other research. Several CNC researchers par-
ticipated in biodiversity studies in Kouchibouquac National
Park, New Brunswick, in 1977-1978, and in Cape Breton
Highlands National Park, Nova Scotia, in 1983-1984 (La-
fontaine et al. 1987). H.F. Howden, W.J. Brown, and others
took part in three collecting expeditions to Sable Island in
1966-1967 (Howden et al. 1970). A survey of the coccinellid
fauna of the Maritime Provinces, including 27 new provincial
records, was published by Majka and McCorquodale (2006).

In Quebec, research on coccinellids began early with stud-
ies by Provancher (1869, 1871, 1877), founder of the journal,
Le Naturaliste Canadien, and Chagnon (1899, 1917). Laro-
chelle (1979) summarized information on the 65 species of
Coccinellidae then known to occur in Quebec and reported
records from the Gaspé for many species after examining ma-
terial in 11 collections of Quebec Coleoptera.

Fauna of the AME

Table 1 summarizes the coccinellid fauna of the AME. The
information is derived from published accounts and the afore-
mentioned collections. For Nova Scotia and Prince Edward
Island, the coverage is comparatively thorough; for New
Brunswick and the Quebec portion of the AME, it is less so.
There have been no widespread systematic surveys of the coc-
cinellid fauna for any province in the AME.

To illustrate a finer level of detail with respect to the distri-
bution of species in the AME, New Brunswick and Nova Sco-
tia have been partitioned (on a county-by-county basis) into
several smaller subregions. In Nova Scotia, these are Northern
Nova Scotia (Cumberland, Colchester, Pictou, and Antigon-
ish counties), Cape Breton (Inverness, Victoria, Cape Breton,
and Richmond counties), Eastern Shore (Guysborough and
Halifax counties), Southern Shore (Lunenburg, Queens, Shel-
burne, and Yarmouth counties), and Bay of Fundy (Digby, An-
napolis, Kings, and Hants counties). In New Brunswick, the
subregions are Bay of Fundy (Westmorland, Albert, Kings,
Saint John, and Charlotte counties), Saint John River Valley
(Queens, Sunbury, York, Carleton, and Victoria counties), the
Northwest (Madawaska and Restigouche counties), and Gulf
of St. Lawrence (Gloucester, Northumberland, and Kent coun-
ties). While these are simple approximations, they do allow
for a ready way to represent distributions that mirror (albeit
imperfectly) some of the physiographic eco-districts within
the AME.

It is clear that records are still incomplete, particularly for
the Scymninae. There is also a shortage of records from the
northwestern portion of New Brunswick. With further collect-
ing, it will be easier to determine overall distribution patterns
for Coccinellidae in the AME. The larger number of species
recorded in the Eastern Shore and Bay of Fundy areas of Nova
Scotia may reflect greater collecting effort in these portions of
the province.

All six subfamilies of Coccinellidae have been recorded
in the AME: Sticholotidinae (two species), Chilocorinae (one
species), Coccidulinae (one species), Scymninae (21 species),
Coccinellinae (24 species), and Epilachninae (one species).
Fifty-one species have been found as naturally occurring or
established, introduced species. Thirty-one species have been
recorded in the AME portions of Quebec, 40 in New Bruns-
wick, 21 on Prince Edward Island, and 43 in Nova Scotia. The
information for Coccinellinae, Chilocorinae, and Cocciduli-
nae — the larger and more conspicuous species — is more
extensive than for the Sticholotidinae and Scymninae, which
are small and frequently overlooked. Many recent records in
the region were reported by Majka and McCorquodale (2006),
Majka et al. (2007), and Majka and Robinson (2009).

Overall, the fauna within the ecozone shows a good deal
of homogeneity. Only seven species found in New Bruns-
wick are not present in Nova Scotia: Scymnus iowensis Casey,
Hpyperaspis consimilis LeConte, Coccidula lepida LeConte,
Anatis labiculata (Say), Didion punctatum (Melsheimer), Hip-
podamia q. quinquesignata (Kirby), and Epilachna varives-



[EJUSUNUOD PIA 1D ‘VIN 00 I I I I I (v281 *Kus) vivpnpun sidsp1odsfy

€681
UI9)SBIYLION 1D ‘VIN D0 I I ques[nA s218po3o sidsv.iadCpy
Soye Jealn) 20 I I I I I I I I 8061 ‘Aase) viavyoo sidsv.rad{py
eyuwdunuodsuer], OO ‘SN ‘HN ‘VIN 1 1 1 6681 ‘Kase)) pxapfur sidspiad gy
[earog ™ VIN DO 1 I I 1 pIp1I0U0ISIP S1dsviadly
4%
SoYe J8aln) VA ‘OO 1 I QU0 synuIsuod sidsv.rad g
161 “Kysueyzqoq
[BIUAUNUOD PIA 1 1 suaosauun.Lq sidsv4odXgy
LD VIN
umiseq ‘LA ‘HN ‘N ‘D0 I I I I ! I (9281 ‘Kes) vivjouiq sidsviodSy
1O VIN (8€81
wseqg ‘LA ‘HN ‘N ‘D0 I I [ I 1 [ I ‘[Tepuey]) pipula51q S1dsv.12dCp
ruprdserodAHg
urasey VIN D0 I I (TS81 *UODT) syigouin snmuoiq
furworqg
(0581
UI9)SBIAYLION VI ‘HN D0 1 1 I 1 1 1 I ‘QUODITY) smvuLo o snydan
0881
uiseyd VIN ‘HN ‘AN D0 I I I I I I I QUBS[NIA SNS04qIU] SMULOS
S6L1
paonponuy VIN D0 1 1 1 ‘Sroquny.L, Sypamns snuulog
[ejuaunuod pIx o0 I I I I I I I I 0S81 ‘0D s1.s1n20] SHuufog
[BIUDUIIUOD
uRyNoS VI ‘HN ‘AN D0 I I I (6681 KaseD) sisuomor snuuidog
1D ‘VIN
uraiseq ‘HN ‘AN D0 I I 0S81 “@QUODT S1ppnvd SNUULIS
VIN
urseqd LA ‘HN ‘HN ‘D0 I I I I I I I 0S81 WES[NIA] 12]]1.4q SHUWLIg
VIN LA (Ly81
[eIUdUIIUOdSURI], ‘HN ‘AN AN D0 I 1 I “IOWIdYS[RIN) wmniviound uopiq
uruwAog
1D ‘VIN (zss1
u)sedYMoN ‘LA ‘HN ‘AN ‘OO I I I ‘QuoDd]) wnpound “d sn.i1oyaig
Loy
QRUTUWADS
(8L81 uU0DT)
UI)SBAYLION AN D0 1 1 1 I I smpurdavul snjydoprdo0)
Id
[PIuaUnU0d IO VIN ‘LA (8181
uRyNoS ‘HN ‘AN AIN D0 I I I I I UODIT) D]]aSIUL DISIINOLINN
TUIASTOMOIDIIA
SeuIpnojoyang
pUOTINQLOSIP [ejUaUnRUO] Juonnquysip  Apung  Wnog Ised gD YMON SN IHd JIND MN uyor 1§ Apung gN  odsen
[euOISOY ,SUOISAI B1I0JS BAON ,SUOISAI YOIMSUNIg MIN 29ganQ)

Species Diversity in the Atlantic Maritime Ecozone

*QUOZOYY QWTLIRIA JIJUR[)Y Y} JO QBPI[[AUINN0)) *T d[qe],



Chapter 21: Ladybird Beetles (Coleoptera: Coccinellidae) of the Atlantic Maritime Ecozone

1D
‘VIN ‘LA ‘HN 7961 ‘UMOIg 1UOSPADYILL
[BIuduUnIUOdSURIL], ‘HIN ‘9T AN D0 1 1 1 1 1 1 1 1 1 1 1 1 DIDINS0SA2ASUD.L] D]]IUIDI0))
IO ‘VIN §C/ 1 ‘snovuuI]
paonponul ‘LA ‘HN ‘AN ‘D00 I I I I I I I I I I 1 pi1oundiz)das vjjau1220)
LD VN €6L1
[eIudunUOdsueIl, ‘LA ‘HN ‘AN D0 1 “1SQISH PIPIOUUL2A0U D]]IUIIIO0))
VN 0881
[eTIUD pue UIASAN ‘LA ‘HN ‘AN OO I I I I I I I ‘QUBS[NIA P]OINUOU D]]IUIDIO))
PL8T ‘YN01)
[ea10g LA ‘HN ‘N DO I I I I I I 1qupy porydi{8o.a1y vjjau10)
4 LOVIN
“LA ‘HN ‘9N (8sL1
[eyusunuossuely, ‘419N ‘00 I I I I I I ! I I | I I ‘sneeuur’y) xiwoundiq vivpy
1L
[PIUSUTIUOD PI ‘VIA ‘LA ‘HN (281
pue [eatog ‘G ‘dT AN D0 I I I I I I I I 1 I ‘Keg) sLDINSUDLIIG DIDYSOSIUY
1O VIN (LLLn
paonponu] ‘LA ‘HN ‘HI ‘D0 I I I I S | [ *9230D) in&a1a iupoddif
91D
[BIUUIUOD prux ‘VIN ‘LA ‘HN (Y81 ‘Aes) syviqu
pue [earog ‘A ‘dT AN D0 I I I I I I I I I 1 I vippoundui1dapa. viuppoddif
(L€8T *Aqury)
[BIUSUNUODSURL], 20 1 1 1 1 pypusisonbumb b vnuvpoddiy
1D ‘VIN (rzs1
[eludunuodsuel], ‘LA ‘HN ‘AN ‘OO I I I I I I I ‘Keg) s1sayruaind vruwpoddiyy
[eIuaUNUOD LD VN T8I I[IASUSIN
uRynos ‘LA ‘HN ‘AN D0 I I I I | I [ -UHIND SuaSi24u0d viuvpoddif
(Ly81
urd)seyq T ‘LD ‘AN I I I ‘IQWISYS[IIN) PIDILIS *S DIUIDN
TUI[[3UId30)
QRUI[AUIIO0))
1O ‘VIN
[eyuaunuod PN ‘LA ‘HN ‘dIN D0 ! I ! I TS81 ‘oD vpida) vjnp1r20)
WIMmpId307
QBUI[NPIOO0D)
[ejuaUnuIod 1O VIN
wayInos LA ‘HN ‘HIN D0 I I I I [ I I I (se81 Kes) vwsis sni020p1yD)
TULIOSO[IYD
QBULIOJO[IYD)
1D ‘VIN (L8L1
w)seayoN ‘LA ‘HN ‘dIN D0 I [ I I [ [ [ [ 'SnIdLIqe]) DUIsn YUDIVIYIDLG
LD ‘'VIN (LY81 ‘IowIaysoN)
uaseqd LA ‘HN ‘HN ‘00 I I I I I I I I | I I vsndinadap vyIUPIVIYIDIG
TUIJUBORIYORIY
PUOTINQLISIP [EIUSUNRUOT Juonnquysip  Apung  Wnog sey gD YMON SN Idd JMD MN uyor 1§ Apung gN  pdsen
[euoISoy 4,SUOISAI B1J0JS BAON »SUOIZAI :OIMSUNIg MIN 29ganQ)

(panunuod) 1 Iqe],



Species Diversity in the Atlantic Maritime Ecozone

"BOLIQWY YLION UIYIIM UONNQLISIP $9)edIpuj,
“JUOWLIOA ‘LA Pue ‘pue[s] 2poyy ‘T 92gonQ) ‘DO ‘axysdweyq maN ‘HN ‘puel

-PUNOJMIN Je[nsur ‘YN ‘QUIBIAl “HIA ‘SHISNYIBSSBIA ‘YA JopeIqeT ‘g nondsuuo)) ‘LD (FIAV U} SuIpn[oxa) ooy YIIoN UId)SeaylIou ur suondIpsun{ Surmooy ayy sapnjouy,
‘(sonunod syuey pue ‘s3ury ‘srjodeuuy ‘Aq31QQ)
Apuny jo Aeq ‘Apuny ¢(SONUNOD YINOWLIRL PUB ‘QUING[AYS ‘suean() ‘3Inquaun) 2I0YS UIdYINOS ‘YINog ¢(sanunod XeJI[eH pue 4SnoroqsAnn) 210ys UIdIsey ‘Iseq ¢(Sorunod puowyory

pue ‘uojarg ade) ‘BLIOIOIA ‘ssouroau]) uojarg ade) ‘gD {(SANUNOD YSIUOSNHUY PUB ‘N0OIJIJ I2ISAYI[0)) ‘PUB[IdqUIND)) BIIOIS BAON UIDYMON] ‘YION :UOINGINSIP BNOIS BAON],
*(SANUNOD JUY PUB ‘PUB[IAQUINYLION ‘I9)SIONO[DH)) OUAIMET “1S JO JIND ‘JIND) {(SONUNOD AYONOTIISAY PUB BYSEMEBPEIA) ISOMYMON ‘MN (S9UN0d BLIOIIIA PuB ‘UOId[IR))

I0X ‘AInqung ‘suaan()) AJ[[eA JOALI UYO[ JUTRS ‘UYO[ IS ¢(SONUNOd APO[IRYD) puUe ‘UYO[ JUTeS ‘sTUry ‘Hoq[y ‘puefiountsapy) Apuny jo Aeq ‘Apun, :uornguisip yormsunig maN,

*$910ads o1oIRAN ‘UONEDIPUT OU $5A19ads d1dIR[OY *, sA19ads o1oIeded ¢, :SAJON

e 9¢ 0¢ ¥t 9T €& It w S 9T € oF 63 [eI0L,
LD ‘VIA 081
[eIudunuUodsueIl], ‘LA ‘HN ‘AN D0 1 1 1 QUBS[NIA SUSALIDA bUyID]Idy
Turuyoeidy
Seuruyoe[dg
I
‘LD ‘VIN ‘LA (¥z81
[paudunuodsuel], ‘HN ‘AN AN D0 I I I I I 1 1 I I 1 1 Keg) pmovunuiSia n.10qoljdsd
urzA[eH
¥ LD ‘VIA
[pudunuodsuel], ‘LA ‘HN ‘I D0 I I 1 I I I (8¢8I ‘[epue)) vroid vunuvsiny
ueryoeeddy IA (6681
pue [earog ‘HN ‘A ‘4100 I I I I [N I I I 1 I ‘KaseD) vowospny pulups|ny
I VIN (8GL1 ‘snoeuury)
paonponul ‘LA ‘HN ‘AN ‘00 I I I I [ S | I I I T 1 spipoundundapiongpnb vavjLdoid
LD
[PIUAUNUOD P ‘VIN ‘LA ‘HN (8GLT *snoeuury)
pue [earog ‘G ‘9T AN D0 I I I I A S| I I I ppnduidopionipnb viaw)
&I
‘LD ‘VIN ‘LA
UI9)sed pue [enud) ‘HN ‘9N ‘97T D0 I ! I I I 1 ! ! I I 1 ! (981 “Kes) pwvjnd vz
&1
[)USUNUOD P ‘LD ‘VIN LA
pue [earog ‘HN ‘AN AN D0 I I I I I 1 I I I 1 I (ST81 “Aeg) v sypuy
¥ LD
UI9)sed pue [enua) “VIA ‘LA ‘HN D0 I I I (T8l “Kes) vipnoiqv] supuy
™ VIA
peonponu] ‘LA ‘HN ‘AN D0 I I I I 1 I I I I 1 (ELLT *se[[ed) ,SIpL&xXD DIMOULIDE
¥ LD ‘VIN
uIo)sed pue [enud) ‘LA ‘HN ‘HIN DO I I I (s¢81 “Keg) vpunut ppauo]2L)
I
LD ‘VIN LA §C/ 1 ‘snopuur]
pasnponu] ‘HN ‘HA ‘AN “D0 I I I I A S| I [ pmpundundopun “n vjjaurd00)
¥ LD
[PIUAUNUOD P ‘VIN LA ‘HN 0S8T “Jues[niy
pue earog ‘A ‘T AN D0 ! I I I I 1 I I I I 1 [ pxopdiad vivIdSDfLL D]]2U0)
pUOTINGLNSTP TRIUSUNUOD) Juonnqusip  Apung Wnog sey gD YMON SN Idd JMD MN uyor 1§ Apung gN  pdsen
[euoISoy 4,SUOISAI B1J0JS BAON ,SUOIZAI :OIMSUNIg MIN 29ganQ)

(papnjouod) Y dqeL,

©



Chapter 21: Ladybird Beetles (Coleoptera: Coccinellidae) of the Atlantic Maritime Ecozone

tris Mulsant. The first five are broadly distributed in central
Canada and New England and have apparently not crossed
the isthmus of Chignecto to colonize Nova Scotia, nor have
they crossed the Northumberland Straits to colonize Prince
Edward Island. Didion punctatum is an abundant, widely dis-
tributed, transcontinental species that has been found in New
Brunswick and Newfoundland. It is possible that it is present
in Nova Scotia but has been overlooked in collecting efforts.
Hippodamia q. quinquesignata is generally distributed in
western North America. In eastern Canada, it has been found
in a few scattered localities in northern Quebec, along the St.
Lawrence River, in northern New Brunswick, and on Prince
Edward Island. The current distribution in the eastern part of
the continent is scattered and local. R.D. Gordon (pers. comm.,
2004) considers that its distribution has been significantly af-
fected by the introduction of Coccinella septempunctata
Linnaeus. Epilachna varivestris naturally dispersed into New
Brunswick in 1942 (Gorham 1943) from a population in Maine
but has not persisted.

There are 10 species recorded in Nova Scotia but not New
Brunswick: Stethorus p. punctum (LeConte), Scymnus cauda-
lis LeConte, Scymnus suturalis Thunberg, Scymnus tenebrosus
Mulsant, Diomus amabilis (LeConte), Hyperaspis brunnescens
Dobzansky, Hyperaspis inflexa Casey, Hyperaspis troglodytes
Mulsant, Naemia s. seriata Melsheimer, and Cycloneda mun-
da (Say).

Stethorus p. punctum, Scymnus caudalis, and S. tenebrosus
are small and inconspicuous members of the Scymninae, gen-
erally distributed in Ontario, Quebec, and throughout northern
New England. It is likely that they are present in New Bruns-
wick and have thus far been overlooked. Scymnus suturalis is an
adventive Palearctic species introduced in scattered localities
in Nova Scotia, Quebec, and seven states in the United States,
primarily in New England. Cycloneda munda is recorded from
southern portions of Quebec, with a single individual having
been found in Kings County, Nova Scotia. It is unclear whether
the record from Nova Scotia represents an accidental occur-
rence or a small local population. It is widely distributed in
Ontario, Quebec, Maine, New Hampshire, Vermont, and Mas-
sachusetts. Hyperaspis troglodytes, D. amabilis, and N. s. seri-
ata are all species characteristic of the Atlantic and Gulf coasts
of the United States, which appear to have disjunct popula-
tions in Nova Scotia. It is possible that they are invertebrate
analogues to the coastal plain flora, which exhibits a similar
distribution pattern (Keddy and Wisheu 1989). Hyperaspis
brunnescens, a species hitherto known from the central Unit-
ed States, was discovered on Scatarie Island in Cape Breton
(Majka et al. 2007). The status of this species is subject to fur-
ther investigation. Similarly, the status of H. inflexa in Nova
Scotia requires further investigation.

Prince Edward Island shares 91% of its coccinellid fauna
with both Nova Scotia and New Brunswick. Only one species,
and H. q. quinquesignata, is found in New Brunswick and
Prince Edward Island and not in Nova Scotia, and only one
species, S. tenebrosus, is found on Prince Edward Island and

Nova Scotia and not in New Brunswick. It is probable that S.
tenebrosus is found throughout the AME.

As is typically the case with island faunas (MacAr-
thur and Wilson 1967), that of Prince Edward Island
is diminished compared to the surrounding mainland.
The native coccinellid fauna of Prince Edward Island
(16 species) is only 36% of that of the neighbouring mainland.
Cape Breton Island, with a land area slightly more than twice
the size of Prince Edward Island (10 311 km? vs. 5660 km?),
and separated from the mainland by only 1.5 km (in contrast to
the 13 km that separate New Brunswick and Prince Edward Is-
land), nonetheless, has a similar-sized native coccinellid fauna
(19 species), 42% of the native mainland fauna. In contrast,
Newfoundland, with a land area of 111 390 km? — almost 20
times the size of Prince Edward Island — has only 11 native
species of Coccinellidae (McNamara 1991). Geographical iso-
lation and northern latitudes both contribute to a diminution
of the fauna. Greenland, even further to the north, has even
fewer, with only two species, Nephus redtenbacheri (Mulsant)
and Coccinella transversoguttata ephippiata Zetterstedt hav-
ing been recorded (Bocher 1988).

In Quebec, Laplante et al. (1991) summarized the known
beetle fauna of the province, and Larochelle (1979) examined
the Coccinellidae. The only species found in the Quebec por-
tion of the AME and not elsewhere is Coccinella u. novem-
notata Herbst, a species with a transcontinental distribution,
which, however, only reaches southern Quebec and Maine
in the northeastern part of its distribution. The only species
recorded for the iles de la Madeleine in Larochelle (1979) is
Coccinella u. undecimpunctata Linnaeus.

Sable Island is the easternmost land in the AME. It is a sand
bar 35 km long and 1.5 km wide, near the edge of the conti-
nental shelf, 160 km from the nearest point on the mainland of
North America. Howden et al. (1970) and Wright (1989) have
both examined the beetle fauna of the island. During 1966 and
1967, Howden and others conducted fieldwork on the island
on three occasions and found only one species of lady beetle,
the Palearctic C. u. undecimpunctata. Wright (1989) reported
that in 1982 both C. semptempunctata and Coccinella trans-
versoguttata richardsoni Brown had dispersed to there. The
early appearance of C. semptempunctata on Sable in 1982 (it
was first recorded on the mainland of Nova Scotia in the same
year) is of interest. There has been limited collecting of Coc-
cinellidae on other islands in the AME. In general, island fau-
nas within the AME have been relatively little investigated and
remain open to fruitful inquiry.

Origins of the AME fauna

The earliest evidence concerning the origins of the Coc-
cinellidae in the AME are reported by Miller (1995, 1997). At
both Amaguadees and Benacadie on Cape Breton Island, Nova
Scotia, Miller (1997) found specimens of Nephus flavifrons
(Melsheimer) in deposits of peat. At the former site, these were
discovered in sediments 12.2 + 0.2 ka (ka equals thousands of
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years ago; ages expressed as noncalibrated radiocarbon years),
while at the latter site the specimens date from 12.3 £0.15 ka. At
Hirtles on the south shore of Nova Scotia, Miller (1995) found
Nephus/Scymnus specimens from organic silt 12.3 + 0.15 ka.
Although other Coleoptera assemblages present in sediments
at this time are indicative of northern boreal to tundra con-
ditions, N. flavifrons is a more southerly species. Its current
distribution is from Texas and Florida north to Iowa and east to
southern Quebec and New Hampshire (Gordon 1976), indicat-
ing a preference for a more temperate climatic regimen. It is
not currently found in the AME.

From the perspective of zoogeographic origins, 88% of the
species in the AME are native (43 Nearctic and 2 Holarctic
species). The other six species are Palearctic introductions.
This is similar to the overall ratio of Nova Scotia Coleoptera
of 84.7% native species and 15.3% introduced taxa (Majka,
unpublished data).

From a continental zoogeographic perspective, the compo-
nents of the AME coccinellid fauna are varied. Table 2 sum-
marizes the composition of the fauna. North American dis-
tributions are derived primarily from Gordon (1976, 1985).
The categories employed, while having an underlying basis
in broad zoogeographic and physiographic regions (Ricketts
et al. 1999), are simplified patterns, which are an extension
of those developed by Yanega (1996a) intended to describe
typical distribution patterns of beetles in North America. The
distributions of some species are incompletely known, and not
all species exhibit patterns that fit simply into biogeographic
or physiographic zones, however, even such a cursory exami-
nation is instructive. The largest components of our fauna are
Transcontinental (10 species), Eastern North American (8 spe-
cies), and Northeastern North American (5 species) in distribu-
tion. The Boreal component is also sizeable (eight species),
although six of these have ranges that extend into more south-
ern latitudes. There is a Great Lakes component that extends
into the AME, and one species (Coccinella monticola Mulsant)
has a distribution that is primarily western and central North
American, but that also extends east to New England and the
Maritimes. This suggests that the AME has a coccinellid fauna
derived from several sources.

Miller (1995, 1997) and Miller and Elias (2000) interpret
fossil beetle assemblages in the Maritime Provinces as indica-
tive of four phases of colonization: an early (12.6-11.8 ka)
phase after deglaciation, characterized by northern boreal and
tundra assemblages; a second phase 11.8-10.8 ka BP during
which tree cover began to develop and which was character-
ized by boreal assemblages; the “Younger Dryas” period of
climatic deterioration 10.8-9.5 ka,, which was characterized
by northern boreo-montane assemblages; and finally, a con-
temporary phase younger than 9.5 ka (not sampled in Miller’s
work) where the climate warmed to present levels, and which
presumably saw the establishment of the contemporary fauna.
These successive periods would have provided opportunities
for a variety of species to colonize the AME.

Table 2. Biogeographic components of Atlantic Maritime Ecozone

coccinellid fauna.

No. of species

Transcontinental
Didion punctatum (Melsheimer)
Hyperaspis inflexa Casey
Hippodamia parenthesis (Say)
Hippodamia q. quinquesignata (Kirby)
Adalia bipunctata (Linnaeus)
Coccinella novemnotata Herbst

Coccinella transversoguttata richardsoni Brown

Mulsantina picta (Randall)
Psyllobora vigintimaculata (Say)
Epilachna varivestis Mulsant
Boreal
Hyperaspis disconotata Mulsant
Coccinella heirogylphica kirbyi Crotch
Boreal and Appalachian
Mulsantina hudsonica (Casey)
Boreal and mid continental
Hippodamia tredecimpunctata tibialis (Say)
Anisosticta bitriangularis (Say)
Coccinella trifasciata perplexa Mulsant
Anatis mali (Say)
Calvia quatuordecimguttata (Linnaeus)
Mid-continental
Scymnus lacustris LeConte
Hyperaspis undulata (Say)
Coccidula lepida LeConte
Southern continental
Microweisea misella (LeConte)
Scymnus iowensis Casey
Chilocorus stigma (Say)
Hippodamia convergens Guérin-Méneville
Western and central
Coccinella monticola Mulsant
Great Lakes
Hyperaspis brunnescens Dobzhansky
Hyperaspis consimilis LeConte
Hyperaspis octavia Casey
Central and eastern
Cycloneda munda (Say)
Anatis labiculata (Say)
Myzia pullata (Say)
Eastern
Scymnus brullei Mulsant
Scymnus caudalis LeConte
Scymnus tenebrosus Mulsant
Diomus amabilis (LeConte)
Hyperaspis bigeminata (Randall)
Hyperaspis binotata (Say)
Brachiacantha decempustulata (Melsheimer)
Naemia s. seriata Melsheimer
Northeastern
Coccidophilus marginatus (LeConte)
Stethorus p. punctatus (LeConte)
Nephus o. ornatus (LeConte)
Hyperaspis troglodytes Mulsant
Brachiacantha ursina (Fabricius)
Introduced
Scymnus suturalis Thunberg
Hippodamia variegata (Goeze)
Coccinella septempunctata Linnaeus
Coccinella u. undecimpunctata Linnaeus
Harmonia axyridis (Pallas)
Propylaea quatuordecimpunctata (Linnaeus)
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Adalia conglomorata (Linnaeus) New Brunswick 1958

Nova Scotia 1960-1963
Aphidecta obliterata (Linnaeus) New Brunswick and Nova Scotia 1951-1958

New Brunswick and Nova Scotia 1959-1964
Coccinella septempunctata Linnaeus New Brunswick 1959-1960
Diomus pumilo Weise New Brunswick and Nova Scotia 1959-1960
Exochomus lituratus Gorham New Brunswick and Nova Scotia 1960 and 1963
Exochomus quadripustulatus (Linnaeus) New Brunswick 1935-1937
Exochomus uropygialis Mulsant New Brunswick and Nova Scotia 1959-1960

New Brunswick and Nova Scotia 1963-1964
Harmonia axyridis (Pallas) Nova Scotia 1981
Harmonia breiti Mader New Brunswick 1959-1960
Scymnus impexus Mulsant New Brunswick and Nova Scotia 1951-1966

Note: data derived from Gordon (1985).

Intentional introductions

Adults and larvae of most species of this family are preda-
tors of various soft-bodied phytophagous insects. Consequent-
ly, there has been considerable interest in the biocontrol poten-
tial of the Coccinellidae. Gordon (1985) records instances of
intentional introductions for control of aphid and scale insects
in North America from as early as 1892. In many parts of the
world, coccinellids have been used successfully as biocontrol
agents, particularly against scale insects (Coccoidea). Van-
denberg (2002) points out that attempts to employ generalist
aphidophagous predators to control aphids have proven less
effective, and many intentional introductions have resulted in
neither suppression of pest populations nor establishment of
predator populations (Obrycki and Kring 1998).

In the AME, there are six established introduced species,
four of which, Hippodamia variegata (Goeze), C. septem-
punctata, H. axyridis, and Propylaea quatuordecimpunctata
Linnaeus, are among the most abundant species found in the
region.

Recently, attention has been paid to the unintentional non-
target effects of introduced coccinellids and other biocontrol
introductions (Louda et al. 2002). In Manitoba, populations of
the native Hippodamia tredecimpunctata tibialis (Say), Hip-
podamia convergens Guérin-Méneville, Hippodamia paren-
thesis (Say), C. transversoguttata richardsoni, and Coccinella
trifasciata perplexa Mulsant (all found in the AME) have
declined after the establishment of C. septempunctata (Turn-
ock et al. 2003). Wheeler and Hoebeke (1995) suggested that
C. septempunctata may also have adversely affected C. novem-
notata. The native S. punctum has been displaced in orchards
of the Niagara Peninsula of Ontario by the introduced Stetho-
rus punctillum Weise (Putman 1955).

On Cape Breton Island, Cormier et al. (2000) found that
95% of the coccinellids captured in fields were introduced spe-
cies (H. variegata, C. septempunctata, and P. quatuordecim-
punctata), whereas only 5% of the individuals belonged to six
native species. They pointed out that in the previous decade
Adalia bipunctata Linnaeus had been the most abundant na-
tive species, whereas in 1998 they found only two specimens.
Five years later, Rytwinski (2004) found a similar situation.

Gordon (pers. comm., 2004) considers that C. septempunctata
has adversely affected H. q. quinquesignata in portions of its
former range.

There have been a sizeable number of intentional introduc-
tions of Coccinellidae in the AME (Table 3).

There is no evidence that any of these introductions have
persisted (although Scymnus impexus Mulsant populations ap-
parently survived for several years). Both C. septempunctata
and H. axyridis are now established and abundant in this re-
gion, however, the populations of both spread into the AME
from intentional or inadvertent introductions elsewhere. Ad-
ditionally, Cryptolaemus montrouzieri Mulsant, an Australian
species, was introduced on Prince Edward Island during the
winter of 1989-1990 to control aphid infestations in green-
houses in Charlottetown (M.E.M. Smith, pers. comm., 2004).
There is no evidence that this species has persisted.

Established introduced species

Scymnus suturalis Thunberg

This adventive Palearctic species was first reported from
Halifax, Nova Scotia, in 1993 (Hoebeke and Wheeler 1996).
It has been inadvertently introduced in a number of locations
in North America, primarily in New England, but also south
to Virginia, west to Michigan, and north to Quebec. It preys on
aphids and adelgids found on conifers.

The population persists in peninsular Halifax (collections
by C.G. Majka in 2000-2003) where the beetles are found
on Scots (Pinus sylvestris Linnaeus) and jack (P. banksiana
Lamb) pine (Pinaceae). Despite collecting in other similar
habitats adjacent to peninsular Halifax, there is no evidence
that it has spread. The introduction to Nova Scotia would ap-
pear to be an accidental one, likely associated with shipments
of conifer nursery stock prior to plant quarantine laws (Hoe-
beke and Wheeler 1996; Majka and Klimaszewski 2004).

Hippodamia variegata (Goeze)

Both Gordon and Vandenberg (1991) and Hoebeke and
Wheeler (1996) discuss the many attempts to introduce this
species to North America between 1957 and 1981. Apparently,
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none of these succeeded, however, an adventive population
was found near Montreal in 1984 (Gordon 1987). Since then,
the species has spread throughout much of southeastern Can-
ada and throughout New England. It is now generally distrib-
uted and locally abundant throughout the AME. Hoebeke and
Wheeler (1996) found this species in 1993 in New Brunswick
and in 1995 in both Prince Edward Island and Nova Scotia.
The first record in Cape Breton was in 1996 (McCorquodale
1998), and only 2 years later Cormier et al. (2000) found H.
variegata to be the most abundant lady beetle in industrial
Cape Breton. In Nova Scotia it has been found throughout
much of the province. On Prince Edward Island, H. variegata
are common, particularly in coastal localities.

Coccinella septempunctata Linnaeus

Gordon and Vandenberg (1991) report many attempts to
introduce Coccinella septempunctata to North America, com-
mencing in 1956. Most proved unsuccessful. An established
population (apparently, as a result of an accidental introduc-
tion) was discovered in New Jersey in 1973, and since that
time this species has gone on to colonize every state in the
United States and every province in southern Canada. The first
records in the AME are in 1972 in New Brunswick (Frederic-
ton) and in 1982 in Nova Scotia (Truro, Glenholme, Kentville,
and Sable Island) and Prince Edward Island (Charlottetown).
It is now abundant in many parts of the AME. Cormier et al.
(2000) found it to be one of the two most abundant lady beetles
in industrial Cape Breton in 1998, although it was the third
most abundant in the same area in 2003 (Rytwinski 2004). It
is known throughout most of Nova Scotia and Prince Edward
Island. Boiteau et al. (1999), in New Brunswick, found it to
be the second most abundant coccinellid (after A. bipunctata)
during their 1992—1995 trapping program.

Coccinella u. undecimpunctata Linnaeus

This is an adventive Palearctic species accidentally intro-
duced to North America and first reported in 1912 in Massa-
chusetts (Schaeffer 1912). It subsequently spread to other parts
of the American seaboard (Connecticut, New York, and New
Jersey), along the St. Lawrence River waterway from Ohio to
the Gaspé, and into the Maritime Provinces and Newfound-
land. Watson (1979) and Wheeler and Hoebeke (1981) both
document its changing distribution and discuss the role of the
St. Lawrence Seaway and the railway system in facilitating
its dispersal. Recent research, however, indicates that over
the past three decades it appears have disappeared throughout
North America except for Nova Scotia and southwestern Brit-
ish Columbia (Wheeler and Hoebeke 2008).

Brown (1940) first documented C. u. undecimpunctata in
New Brunswick and Prince Edward Island in 1939, and Chapin
(1955) reported it from Nova Scotia, although there are records
from as early as 1945 (Majka and McCorquodale 2006). In the
Gaspé, Brown (1940) refers to a specimen taken in Rimouski
and collected “a good many years ago”. Larochelle (1979) re-
cords it from Rimouski, Bromptonville, and iles de la Mad-
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eleine. In Nova Scotia, it has been recorded in a number of
localities, although in recent decades it appears to have disap-
peared from all of its former range in the AME except for Brier
Island and Sable Island. Although there are records from Cape
Breton (Victoria and Cape Breton counties), it has not been
found there since 1990 (McCorquodale 1998; Cormier et al.
2000; Rytwinski 2004). Although both Howden et al. (1970)
and Wright (1989) recorded it as “common” on Sable Island,
it is now outnumbered there by C. septempunctata (Z. Lucas,
pers. comm., 2004). There are no records in the past 25 years
from Prince Edward Island or New Brunswick.

Harmonia axyridis (Pallas)

Harmonia axyridis is an Asian species native to eastern
Siberia and northern Japan, intentionally introduced to North
American from Japanese and Russian stock. Introductions
took place in Louisiana between 1978 and 1981 (although
there were previous attempts as early as 1916). Established
populations were first detected in Louisiana in 1988 and Mis-
sissippi in 1990 (Hoebeke and Wheeler 1996). Since that time,
it has colonized almost the entirety of North America except
for Arizona, Labrador, Saskatchewan, and Wyoming (Hicks et
al. 2009).

The earliest records for the AME were in 1995 from St.
Andrews, New Brunswick, and Lunenburg, Nova Scotia (Hoe-
beke and Wheeler 1996), and from Sydney on Cape Breton Is-
land (McCorquodale 1998). By 2000, H. axyridis was the most
abundant coccinellid in many parts of mainland Nova Scotia
and southern New Brunswick. In Halifax, thousands could eas-
ily be observed during the course of a day. On Cape Breton,
where single specimens were found in 1995 and 1996, it appears
not to have persisted (Cormier et al. 2000; Rytwinski 2004). On
Prince Edward Island, the first specimen was collected in 1998
in Queens County. It has subsequently been found in 2001 in
Prince County and 2002 in Kings County, however, the species
remains rare (Majka and McCorquodale 2006).

Propylaea quatuordecimpunctata (Linnaeus)

Hoebeke and Wheeler (1996) reviewed the history of Pro-
pylaea quatuordecimpunctata (Linnaeus) in North America.
The earliest introductions were in 1968 in the Great Plains
states, although more recent introductions were made in many
locations in the eastern United States in 1989—1990 (to con-
trol populations of the Russian wheat aphid, Diuraphis noxia
(Mordvilko)). Yanega (1996b) gives evidence of an indepen-
dent introduction in lower New York state in the mid-late
1980s.

The first established population was detected in Ste-Foy,
Quebec, in 1968, and it has been suggested that its success-
ful establishment in North America stems from this acciden-
tal introduction as a result of transoceanic shipping along the
St. Lawrence Seaway. Since then, the species has established
itself throughout much of the eastern United States and south-
eastern Canada. The first Nova Scotia record is from Debert in
1990 (McCorquodale 1998), on Prince Edward Island in 1994,
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and by 1995 there were collections from several counties in
all three Maritime Provinces (Hoebeke and Wheeler 1996). It
is now widespread and abundant through the entire AME. On
Cape Breton Island, Rytwinksi (2004) reported that P. quat-
uordecimpuctata made up more than 50% of all lady beetles
collected in 2003.

Other introduced species

A single specimen of Harmonia quadripunctatta Pontop-
pidan was collected near Moncton, New Brunswick, between
1965 and 1971 (Majka and McCorquodale 2006). It is an ad-
ventive Palearctic species established in parts of New York and
New Jersey as early as 1924 (Vandenberg 1990). It has not
spread beyond this area, and the specimen collected in New
Brunswick must represent an accidental conveyance of this
species by road, rail, or air to Moncton, a major transportation
hub. There is no evidence that the species has become estab-
lished.

Native species

Selected comments pertaining to native species of Coc-
cinellidae follow, principally in relation to species and matters
not previously discussed.

Stethorus p. punctatus (LeConte)

There are records of this tiny (1.4—-1.6 mm) species from
as early as 1936 in Paradise, Nova Scotia. Other records, are
from locations in the Annapolis Valley and around Halifax. It
is a specialist feeder on spider mites (Tetranychidae) (Putman
1955). Their small size may have led collectors to overlook
them in other areas.

Scymnus brullei Mulsant, Scymnus lacustris LeConte, and
Scymnus tenebrosus Mulsant

Despite the relative paucity of records, it is likely that all
three of these species are found throughout the mainland of
the AME. Scymnus tenebrosus has additionally been found on
Prince Edward Island at Wood Islands. Its presence at this lo-
cality (in marshes adjacent to the ferry terminal) may indicate
it has spread from Nova Scotia assisted by human agency (Ma-
jka and McCorquodale 2006).

Hyperaspis bigeminata (Randall), H. binotata (Say),
H. disconotata Mulsant, H. inflexa Casey, H. octavia Casey,
H. troglodytes Mulsant, and H. undulata (Say)

These small (mostly 2.0-3.5 mm) beetles have been little
studied in the AME. Hyperaspis bigeminata, H. binotata,
H. disconotata, H. octavia, and H. undulata were all newly
recorded in Nova Scotia, and H. octavia and H. undulata were
newly recorded on Prince Edward Island by Majka and Mc-
Corquodale (2006). The Nova Scotia population of H. trog-
lodytes was originally described as H. novascotiae (Chapin
1955), however, Gordon (1985) considered it synonymous

with H. troglodytes. Hyperaspis inflexa was reported from
Nova Scotia by Majka and Robinson (2009).

Hyperaspis brunnescens Dobzhansky

A specimen of H. brunnescens was collected on Scatarie
Island off the eastern coast of Cape Breton Island (Majka et
al. 2007). It is a species previously known from a small num-
ber of specimens collected in prairie habitats in Illinois, Iowa,
North Dakota, and Minnesota. The discovery (in the mouth of
a Leach’s storm-petrel (Oceanodroma leucorhoa Viellot) bur-
row) is a surprising one given the habitat, the isolation of the
site, and the large distance (~2100 km) to populations in the
midwestern United States.

Brachiacantha decempustulata (Melsheimer) and
Brachiacantha ursina (Fabricius)

These two species are very similar and are distinguished
chiefly on the basis of size (B. decempustulata 2.0-2.5 mm,;
B. ursina 3.0-4.0 mm). Most specimens in the AME fall into
one category or other, however, there are some individuals that
are intermediate in size. Further systematic work should be un-
dertaken to resolve the relationship of these species.

Naemia seriata seriata Melsheimer

The presence of this species in Nova Scotia was reported
by Majka and McCorquodale (2006). The Nova Scotia popula-
tion is disjunct from the remainder of the range of the species,
which is otherwise found along the Atlantic and Gulf coasts
from southern Maine to Texas and thence south to Central
America and the Antilles (Gordon 1985). Individuals are found
in salt marshes in southern portions of the province where they
feed on the pollen of Spartina spp. (Poaceae).

Hippodamia convergens Guérin-Méneville

Hippodamia convergens is a native species whose range
extends throughout the United States, north into Canada in
the prairie provinces. In eastern North America, it is found in
southern Quebec and southern Maine.

Large numbers are sold annually by supermarkets and
garden centres for purposes of bio-control. These are released
throughout the region, but there is little evidence that they per-
sist. A specimen captured in the wild in Halifax in 2001 by
C.G. Majka was adjacent to railway tracks and might either
have been a released specimen or have been conveyed there
via the rail system (Majka and McCorquodale 2006). Occa-
sional specimens have been found in New Brunswick along
the Bay of Fundy. Boiteau et al. (1999) found large numbers
in Fredericton in 1992-1995. Boiteau (pers. comm., 2004) is
not aware of intentional introductions in the Fredericton area
in preceding years. Surveys of insects in potato fields in New
Brunswick in 1979-1981 found no specimens of H. conver-
gens. Thus, the genesis of its recent presence in central New
Brunswick is unclear, whether through intentional introduction
or through natural eruptive spread from neighbouring popula-
tions in southern Maine. Boiteau (pers. comm., 2004) consid-

11



Species Diversity in the Atlantic Maritime Ecozone

ers it established in the Fredericton area. Larochelle (1979)
recorded it from Bellechasse in the AME in Quebec.

Hippodamia parenthesis (Say)

In the Maritime Provinces, this species appears to have
largely vanished during the past 40 years. There are records in
Nova Scotia from 1927 to 1961, but no specimens have been
found since. In New Brunswick, there are specimens collected
by William MclIntosh from 1902, and in the Moncton area,
there are specimens from 1977 to 1983, but none subsequently.
Boiteau et al. (1999) found only a few individuals. A speci-
men collected by D.F. McAlpine in 2009 on the Department
of National Defence Camp Gagetown Military Base, and now
in the New Brunswick Museum (pers. comm., 2009), suggests
that this species persists locally or in very low numbers in the
province. Possibly, this decline is related to competition with
introduced Coccinellidae. Turnock et al. (2003) report declines
of H. parenthesis associated with the establishment of C. sep-
tempunctata in Manitoba.

Adalia bipunctata (Linnaeus)

Some authors (e.g., McNamara 1991) have classed Adalia
bipunctata as an introduced Palearctic species. We follow the
prevailing opinion (Vandenberg 2002) that A. bipunctata is a
native species with a Holarctic distribution. There is some evi-
dence of recent declines in their populations. In Cape Breton in
the early 1990s it was abundant (McCorquodale 1998), while
in 1998 and 2003 fewer than 10 specimens were found (Corm-
ier et al. 2000; Rytwinski 2004).

Calvia quatuordecimguttata (Linnaeus)

This Holarctic species is broadly distributed throughout the
AME. It is highly polymorphic, with a large number of varied
colour forms, many of which have previously been described
as separate species. There are at least four distinct colour
morphs found in the AME.

Mulsantina picta (Randall)

This is a common transcontinental species that reaches the
limit of its northeastern distribution in Nova Scotia. Although
its sister species, M. hudsonica, is abundant and widely dis-
tributed in the Maritime Provinces, there are only five records
of M. picta in the region. It has also been recorded in the Que-
bec portion (Bellechasse and Richmond counties) of the AME
(Larochelle 1979).

Epilachna varivestis Mulsant

This Mexican and Central American species spread into the
United States in the 1860s. It gradually dispersed north, reach-
ing Maine in 1932. In 1942, Gorham (1943) reported finding
the beetle at several sites in Charlotte, York, Queens, and Sun-
bury counties in New Brunswick. This incursion apparently
took place via aerial dispersal from a population east of the Pe-
nobscot River in Maine. The so-called “Mexican Bean Beetle”
feeds on various plants in the Fabaceae, including commercial-
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ly grown beans, and can be a serious economic pest. Gorham
(1943) speculated as to whether the species could survive in
New Brunswick, but as there have been no subsequent reports,
it appears not to have persisted.

Acknowledgements

We extend sincere thanks to the many collectors, manag-
ers of collections, and the institutions who have given us ac-
cess to materials and have rendered much helpful assistance:
DeLancey Bishop (Carleton University), Gilles Boiteau (Agri-
culture and Agri-Food Canada, Fredericton), Sgren Bondrup-
Nielsen (Acadia University), Yves Bousquet (Agriculture and
Agri-Food Canada, Ottawa), David S. Christie (New Bruns-
wick Federation of Naturalists), Joyce Cook (Carleton Uni-
versity), Philana Dollin (Dalhousie University), Pauline Du-
err (Université de Moncton), Donna Giberson (University of
Prince Edward Island), Randolph F. Lauff (St. Francis Xavier
University), Jean-Pierre Le Blanc (Nova Scotia Agricultural
College), Donald McAlpine (New Brunswick Museum), Jef-
frey Ogden (Nova Scotia Department of Natural Resources),
Susan Westby and Cory Sheffield (Agriculture and Agri-Food
Canada, Kentville), Christine Noronha and Mary Smith (Ag-
riculture and Agri-Food Canada, Charlottetown), Gary Selig,
David H. Webster, Reginald P. Webster, and Renee Wissink
(Fundy National Park).

Thanks also to both Natalia Vandenberg (United States
National Museum) and Robert Gordon (Northern Plains Ento-
mology) for their many helpful suggestions. Patrice Bouchard
(Agriculture and Agri-Food Canada, Ottawa) and an anony-
mous reviewer read an earlier version of the manuscript and
made many constructive suggestions.

The first author would like to thank his colleagues David
Christianson, Calum Ewing, and Andrew Hebda for their con-
tinuing support and encouragement. This work has been assist-
ed by research grants from the Board of Governors of the Nova
Scotia Museum. The second author extends his thanks to ento-
mology students at Cape Breton University for their curiosity
and collections, and to the Natural Sciences and Engineering
Research Council of Canada (NSERC) and Cape Breton Uni-
versity for research support.

References

Bocher, J. 1988. The Coleoptera of Greenland. Meddelelser om Grgn-
land, Bioscience 26. 100 pp.

Boiteau, G., Bousquet, Y., and Osborn, W.P.L. 1999. Vertical and
temporal distribution of Coccinellidae (Coleoptera) in flight
over an agricultural landscape. The Canadian Entomologist, 131:
269-2717.

Brown, W.J. 1940. Notes on the American distribution of some spe-
cies of Coleoptera common to the European and North American
continents. The Canadian Entomologist, 72: 65-78.

Campbell, J.M., Ball, G.E., Becker, E.C., Bright, D.E., Helava,
J., Howden, H.F,, Parry, R.H., Peck, S.B., and Smetana, A.



Chapter 21: Ladybird Beetles (Coleoptera: Coccinellidae) of the Atlantic Maritime Ecozone

1979. Coleoptera. In Canada and its Insect Fauna. Edited by
H.V. Danks. Memoirs of the Entomological Society of Canada
108. pp. 357-386.

Chagnon, G. 1899. Une chasse aux Coléopteres a Boucherville. Le
Naturaliste Canadien, 16: 21-26.

Chagnon, G. 1917. A preliminary list of the insects of the Province of
Québec. Part III — Coleoptera. Supplement Report of the Que-
bec Society for the Protection of Plants. 277 pp.

Chapin, E.A. 1955. On some Coccinellidae from Newfoundland and
Nova Scotia. Psyche, 62: 152—156.

Cormier, C.M., Forbes, T.A., Jones, T.A., Morrison, R.D., and Mc-
Corquodale, D.B. 2000. Alien invasion: the status of non—native
lady beetles (Coleoptera: Coccinellidae) in industrial Cape Bret-
on, Nova Scotia. Northeastern Naturalist, 7: 241-247.

Exell, A.W. 1991. The History of the Ladybird. 2nd edition. Erskine
Press, Norfolk, U.K. 69 pp.

Garbary, D.J., Fraser, S., Ferguson, C., and Lauff, R.F. 2005. Use
of Eelgrass, Zostera marina, wrack by three species of ladybird
beetles (Coleoptera: Coccinellidae) in Prince Edward Island. The
Canadian Field Naturalist, 118: 225-228.

Gordon, R.D. 1976. The Scymnini (Coleoptera: Coccinellidae) of the
United States and Canada: key to genera and revision of Scym-
nus, Nephus and Diomus. Bulletin of the Buffalo Society of Natu-
ral Sciences 28. 369 pp.

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. 1987. The first North American records of Hip-
podamia  variegata  (Goeze)  (Coleoptera:  Coccinelli-
dae) Proceedings of the New York Entomological Society,
95: 307-309.

Gordon, R.D., and Vandenberg, N.J. 1991. Field guide to recently
introduced species of Coccinellidae (Coleoptera) in North Amer-
ica, with a revised key to North American genera of Coccinel-
lini. Proceedings of the Entomological Society of Washington,
93: 845-864.

Gorham, R.P. 1943. Insect Notes. Acadian Naturalist, 1(2): 84-86.

Hagen, K.S. 1962. Biology and ecology of predaceous Coccinellidae.
Annual Review of Entomology, 7: 289-326.

Hodek, I. 1966. Distribution in habitats. /n Biology of Coccinellidae.
Edited by 1. Hodek. Junk, The Hague. pp. 77-102.

Hodek, 1., and Honek, A. 1996. Ecology of the Coccinellidae. Kluwer
Academic Publishers, Netherlands. 464 pp.

Hoebeke, E.R., and Wheeler, A.G., Jr. 1996. Adventive lady beetles
(Coleoptera: Coccinellidae) in the Canadian Maritime Provinces,
with new eastern U.S. records of Harmonia quadripunctata. En-
tomological News, 107: 281-290.

Howden, H.F., Martin, J.E.H., Bousfield, E.L., and McAllister,
D.E. 1970. Fauna of Sable Island and its zoogeographic affinities
— a compendium. National Museums of Canada, Publications in
Zoology 4. 45 pp.

Jones, J.M. 1869. Nova Scotia Coleoptera. Part 1. Nova Scotia Insti-
tute of Natural Science, 2: 141-155.

Keddy, P.A., and Wisheu, I.C. 1989. Ecology, biogeography, and con-
servation of coastal plain plants: some general principles from the
study of Nova Scotian wetlands. Rhodora, 91: 72-94.

Lafontaine, J.D., Allyson, S., Behan-Pelletier, V.M., Borkent, A.,
Campbell, J.M., Hamilton, K.G.A., Martin, J.E.H., and Masner,
L. 1987. The insects, spiders, and mites of Cape Breton High-
lands National Park. Biosystematics Research Centre Report 1.

Agriculture Canada, Ottawa. 302 pp.

Laplante, S., Bousquet, Y., Bélanger, P., and Chantal, C. 1991. Liste
des espéces de coleoptéres du Quebec. Fabreries Supplement,
6: 74-76.

Larochelle, A. 1979. Les coléopteres Coccinellidae du Québec. Cor-
dulia Supplement 10. 111 pp.

Louda, S.M., Pemberton, R.W., Johnson, M.T., and Fol-
lett, P.A. 2002. Nontarget effects — the achilles heel of
biological control? Retrospective analyses to reduce risk
associated with biocontrol introductions. Annual Review of En-
tomology, 48: 365-396.

MacArthur, R.H., and Wilson, E.O. 1967. The Theory of
Island Biogeography. Princeton University Monographs in Popu-
lation Biology. Princeton, NJ. 203 pp.

Majerus, M.E.N. 1994. Ladybirds. Harper Collins, London. 367 pp.

Majka, C.G., and Klimaszewski, J. 2004. Phloeocharis subtilissima
Mannerheim (Staphylinidae: Phloeocharinae) and Cephennium
gallicum Ganglbauer (Scydmaenidae) new to North America: a
case study in the introduction of exotic Coleoptera to the port of
Halifax, with new records of other species. Zootaxa, 78: 1-15.

Majka, C.G., and McCorquodale, D.B. 2006. The Coccinellidae
(Coleoptera) of the Maritime Provinces of Canada: new records,
biogeographic notes, and conservation concerns. Zootaxa, 1154:
49-68.

Majka, C.G., and Robinson, S. 2009. Hyperaspis and Brachiacantha
(Coleoptera: Coccinellidae): two poorly known genera of native
lady beetles in the Maritime Provinces. Journal of the Acadian
Entomological Society, 5: 3—11.

Majka, C.G., Aikens, K.R., MacDonald, A., Townsend, S.M., and
McCorquodale, D.B. 2007. Hyperaspis brunnescens Dobzhan-
sky (Coleoptera: Coccinellidae) newly recorded in Canada from
Scatarie Island, Nova Scotia. Entomological News, 118(4): 402—
406.

McCorquodale, D.B. 1998. Adventive lady beetles (Coleoptera: Coc-
cinellidae) in eastern Nova Scotia, Canada. Entomological News,
109: 15-20.

McNamara, J. 1991. Family Coccinellidae: ladybird beetles. In
Checklist of the Beetles of Canada and Alaska. Edited by Y.
Bousquet. Agriculture Canada Publication 1861/E. pp. 229-237.

Miller, R.F. 1995. Late-glacial Coleoptera and the paleoclimate at
Hirtles, Nova Scotia. Atlantic Geology, 31: 95-101.

Miller, R.E. 1997. Late-glacial (Allergd — Younger Dryas) Coleoptera
from central Cape Breton Island, Nova Scotia, Canada. Canadian
Journal of Earth Sciences, 34: 247-259.

Miller, R.F,, and Elias, S.A. 2000. Late-glacial climate in the Mari-
times Region, Canada, reconstructed from mutual climatic range
analysis of fossil Coleoptera. Boreas, 29: 79-88.

Obrycki, J.J., and Kring, T.J. 1998. Predaceous Coccinellidae in bio-
logical control. Annual Review of Entomology, 43: 295-321.
Provancher, L. 1869. Les Coccinelles. Le Naturaliste Canadien,

1: 223-225.

Provancher, L. 1871. List des Coléopteres pris a Portneuf. Le Natu-
raliste Canadien, 3: 26.

Provancher, L. 1877. Petite faune entemologique du Canada. Vol 1.
Coléopteres. Darveau, QC. 700 pp.

Putman, W.L. 1955. Bionomics of Stethorus punctillum Weise
(Coleoptera: Coccinellidae) in Ontario. The Canadian Entomolo-
gist, 87: 9-33.

Ricketts, T.H., Dinerstein, E., Olson, D.M., Loucks, C.J., and Eich-
baim, W. (Editors). 1999. Terrestrial Ecoregions of North Amer-

13



Species Diversity in the Atlantic Maritime Ecozone

ica: A Conservation Assessment. Island Press, Washington, D.C.
508 pp.

Rytwinski, T. 2004. Plant use by native and non—native lady beetles
(Coccinellidae) in Cape Breton Island, Nova Scotia. Honours
thesis, University College of Cape Breton.

Schaeffer, C. 1912. Coccinella undecimpunctata Linn. in Massachu-
setts. Psyche, 19: 104-105.

Turnock, W.J., Wise, L.L., and Matheson, F.O. 2003. Abundance of
some native coccinellines (Coleoptera: Coccinellidae) before and
after the appearance of Coccinella septempunctata. The Cana-
dian Entomologist, 135: 391-404.

Vandenberg. N.J. 1990. First North American records for Harmonia
quadripunctata (Pontoppidian) (Coleoptera: Coccinellidae); a
lady beetle native to the Palearctic. Proceedings of the Entomo-
logical Society of Washington, 92: 407—410.

Vandenberg. N.J. 2002. Coccinellidae Latreille 1807. In American
Beetles. Volume 2. Polyphaga: Scarabaeoidea through Curcu-
lionoidea. Edited by R.H. Arnett, Jr., M.C. Thomas, P.E. Skelley,
and J.H. Frank. CRC Press, Boca Raton, FL. pp. 371-389.

Watson, W.Y. 1979. North American distributions of Coccinella u.
undecimpunctata L. (Coleoptera: Coccinellidae). The Coleopter-
ists Bulletin, 33: 85-86.

14

Wheeler, A.G., and Hoebeke, E.R. 1981 A revised distribution of
Coccinella undecimpunctata L. in eastern and western North
America (Coleoptera: Coccinellidae). The Coleopterists Bulletin,
35:213-216.

Wheeler, A.G., and Hoebeke, E.R. 1995. Coccinella novemnotata in
northeastern North America: historical occurrence and current
status. Proceedings of the Entomological Society of Washington,
97: 701-716.

Wheeler, A.G., Jr., and Hoebeke, E.R. 2008. Rise and fall of an immi-
grant lady beetle; is Coccinella undecimpunctata L. (Coleoptera:
Coccinellidae) still present in North America? Proceedings of the
Entomological Society of Washington, 110(3): 817-823.

Wright, B.H. 1989. The Fauna of Sable Island. Nova Scotia Museum
Curatorial Report 68. 93 pp.

Yanega, D. 1996a. Field Guide to Northeastern Longhorned Beetles
(Coleoptera: Cerambycidae). Illinois Natural History Survey
Manual 6. Champaign, IL. 174 pp.

Yanega, D. 1996b. Records of Propylaea quatuordecimpunctata (Co-
leoptera: Coccinellidae) from Long Island, New York: evidence
for a naturalized population before 1991. Entomological News,
107: 36-38.



	Untitled



