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Abstract

In this study lexaminedant biodiversity in AlbertaOver a tweyear period, 41,791 ants
were captured in pitfall traps on five sand hills in central Alberta and one adjacent aspen
parkland community. Using additional collectiphproducedakey to the 92 species of ants
known from Alberta, Canadarhe centralAlbertasandhills had the highest recorded species
richness $= 35) reportedn western Canadaith local antspecies richnesaversely related to
canopy cover. Foresirés occurred in the sand hills during both years of samitayving me
to examingheresponse of ants to fire. Species richness did not significantly change following
fire, although individual species did change in abundarBmdy sizewasthe mosinfluential
variable in predicting changes in species abundahbe studyunderscorethat antsn Alberta

are more speciesch andhavecomplex adaptations to disturbance.
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Chapter 1: Introduction

Background and Rationale

Ants adocal taxa forbiodiversityresearch

Assessmensif biodiversityand its conservationave become important issagiventhe
current rate of habitatdestructionMaguran 2004Alonso 201). However,completesurveys
of all taxonomic group a given areare impractical or even impossibl&hus it is usefulto
focusresource®n taxa thaareecologicaly important diverse abundanteasy to
samplémonitor, taxonomicallystable and indicator®f othertaxonomic diversitybecausehts
allows fora morerapid assessment aliversity (Ellison 2013. Even ifdiversity ofafocal taxon
doesnotalwayscorrelae with diversity of other tax&Olive et al. 1998 surveys ofingle taxa
provideknowledge of that group and increamir understanding décal biodiversity(Alonso
2000 Ellison 2012.

Understanding theatural historyof afocal taxonis importantin relation to elaborating
biodiversity andusing the informatioor conservatiorpurposegAlonso 2010).In particular,
determiningthe effects ofegional and local environmesdn abundance and distribution of
focaltaxais importantMaguran 20@; Alonso 2010)

Ants (Hymenoptera: Formicidae) aaexcellent axonfor biodiversity studiebecause
they are conspicuous and important faunistic elements in most ecosystems. For,ex@sple
contributeas much to soil turnovessterrestrial annelids{6lldoblerand Wilson 1990 In areas
with no termites, such as nbern temperate regions, ants alsomajor contribtors to the

breakdown of woodHasen and Klotz 2005 In the eastertnited Sates antsare responsible



for dispersabf more thar80% of all seeds from herbaceous platiandel et al. 1981 Ants
arealsoimportant food sources f@oth invertebrates and vertebrafe$lldoblerand Wilson
1990, andare major predators of arthropods of all sizesduding mites Kolldoblerand Wilson
1990. Antsare also diverseOver 12,600 specietiave been describédgosti and Johnson
2005.

Ants are also excellent focal taxa for study and monitoring sinceatefound
abundarly in most terrestrial ecosysterfidajer 1983;Holldoblerand Wilson 199Q) The
majority of ground dwelling ants livie perennialsessile colonies with workers having limited
foraging rangeg¢Holldoblerand Wilson 199)) allowing for reliable sampling and monitoring
that is welllinked to characteristics of the local habitatonso et al. 2010 Ants have been
used & indicator taxa, most notahbly Australia, whereheir diversityof antsis positively
related tabiodiversityin arid environments They have also been usedmonitorthe effect of
disturbancessuch as mining, on biodiversitjiidersen et al. 199@&ndersen et al. 2007
Economically, ants are also importah&ving both positive and negative influences.

In addition tothe important ecological factors listalove antsare also knowio reduce
the abundance of pestaich as defoliating forestsacts (Petal 1978), and in Eurcgrésare
often used as biological controls (Klotz et al. 2008). However, public opjeioerallyfocuses
on the negativeffectsof ants (Klotz et al. 2008)A billion dollar peryear industry in the United
States focuss on tle control ofstructuralpestants such asCamponotusindLiometopuniKlotz
et al. 2008).Additional money is spent on controllingviasiveants, such asSolenopsis invicta
(Fire Ants)andLinepithema humil€Argentine Ants)which canhavedeleteriouseffectson both
naturaland agriculturaécosystems anchn causé@uman discomfort (former with painful stings)

(Klotz et al. 2008Lach andHooperBui 2010)



Diversity ofants in Alberta

Despitetheir probableecological importancandpotentialasideal study organismdttle
is known abouWestern Canadiaantbiodiversity, or what factors magffectthatdiversity.
This isespeciallytruein Albertawere researchn ants has beequite sparse The majority of
work to datehasfocusel onthebiology of individual speciesnotablyFormica podzolica
Francoeur 1973andits relationship with its facultativé-ormica aservdore) and obligate
(Formica integraNylanderandPolyergus brevicepEmery) slavemakers(Deslippe and
Savolainerl994, 1995a,bSavolaineret al 1996 Savolainen and Deslippe 2001A study of
ants from the genera bhsius Myrmica, TapinomaandTemnothoraxoften farmed more than
one species of Sternorrhyncha at a time (Newton et al. 2@tther studyooked atindirect
mutualismsamongFormica obscurivemts Mayr andaphids(Heteroptera: Sternorrhynchai
the Yucca plantyucca glaucaNutt, which resukdin lower seed predatidior the plant (Perry
et al.2004)

The lasttaxonomic reviewof ant biodiversity in the proving&harplin 1966jound 40
speciesin 10genera. Since then, several taxonomic revisions and species descriptions have
beenpublished(e.g, Fischer and Cover 20023ying the groundor a more indepth survey of

ant biodversity in the province.

Ants in thesandhills of central Alberta
Like ants, he sand hill ecosystena$ Albertahave not been extensively surveyeith

respect to their biotaSand hills first formed as aeolian dunes at the end of the Wisconsin



glaciation (Wolfeet al 2004). The majority of northern and central dune fields in Alberta
excluding the Lake Athabasca sand dunes (W&dlfd.2001; Acorn 2011 )have been stabilized
by vegetatiorfor several centuriesThese central and northern ddmills aregenerallycovered
by jack pine barrens, a heterogeneegironmentith variable canopy and ground cover
(Lewis and Dowding 1928)Furthermoresand hillsappear taepresentlistinctregional scale
iecol ogidc asl u reddy aspeddpiland vegetatiomr cultivated agriculturemaking
themregionally important for biodiversity and conservation

The sandy substrate adrsd hills allows for easy burrowirapndprovidesthermal benefits
Furthermore, givethetopographic heterogeitg of sand hills, theearea containhigh
invertebrate diversitfHoweet al.2010; Acorn 2011) Additionally, sand hills with jack pine
barrenseexperiencdocally high fire frequenciesincreasindgheterogeneity ivegetation structure
(Larsen 1997)and biodiversity Boulanger and Sirois 20D7 Furthermoresandysoils support
higher ant diversity when compared to soils with higher clay coriBentlfon et al. 2006 Sand

hill s arethereforeprime environments whichto study ant biodiversity.

Thesis Objectives

In this thesisl review theant faunaof Alberta, andnvestigatehe community ecology of
ants in thesand hillsof central AlbertaThe thesis is divided into the following chapters.
In Chapter Twol provide the first taxonomieview, since Sharplin (1966xf ant
diversityin Alberta,Canada.l also presenan illustrated key thatonsolidatesindsimplifiesthe
process of identifying ants in the province. By doing this | iopncourage future research on

antsin Alberta.



In Chapter Thred compare the distribution and abundance of ants on sasavtikl
those in surrounding aspen parklaminmunities that are common throughout central Albelrta
alsoexamine how different vegetation physiognomies, classified by camwey, affect ant
species richness on the sand hilleeftralAlberta. | was generally interested testingwhether
sand hills could be viewed as ecological islacmistaining a distinct and diverse fauna of ants

In Chapter Fourl assesammediate pasfire effects of fire onndividual antspecies.
Here, Icompae changsin abundance of individuant speciesas well a®verall species
richnessin either the first or second yefatlowing wildfire usinga controlsite without fire for
comparison | also examindnow life historytraits affectobservechumericalresponsesf ants to
fire.

ChapterFiveis an overviewof my research and its importance for both ant diversity and
potential impacts on conservation. | discuss the importance of antghenmmotemperate regions.
Moreover, largue thasand hilk arepotential biological hotspots in needgykaterconservation.
Finally, | assesgotertial limitations of my research and suggest future research that may

enhanceur understanding of northe temperate ant biodiversity.
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Chapter 2: Key to theants (Hymenoptera: Formicidae) of Alberta: basedprimarily on the
worker caste

Introduction

Ants (Hymenoptera: Formicidae) are familiar insects in Alberta, Carladspite the
important andliverse roles that ants playis surprising that little is known about them in the
province. The last published work on ant diversity in Alberta (Sharplin 1966) was a preliminary
study listng only 40 speciesWorldwide, ants ar&nown to baémportantecosystem enginegr
that enhancautrientcycling, soil turnoverseed dispersahnd invetebrate population@Briese
1982;Holldobler and Wilsori990;Jones et al1994;Folgarait1998. Furthermore, many ants
are considered pests because of thelitiglsito disrupt lawns, infest homes, and their habit of
viciously defending their colonies through biting and stinging (Kéatal2008).

Althoughant taxonomy in North America is well known (Bolton 19885 welt
described (Mackay and Mackay 2002, Wlee and Wheeler 1963, Creighton 1950any
specieswithin particulargenerasuch ag-ormica, LeptothoraxandMyrmica, are very similar or
taxonomially problematiqFisherand Cove2007). Fewtaxonomic keygocus on antin
Canadaandmanylack several common boreal speci€sirthermore, many keys agenusor
specieggroup specific Thus,it has beerhallengingo identify ans from Alberta

The following review of the ant fauna of Alberta has more than doubled the number of
species knan from the province. Sharplin (196@cordedlO genera and 40 specielsnow

record15 genera anél2 specieg¢Table 2.1)
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Materials

Ants were collected at a variety of sites around Albektarge numberef antswere
collectedand examined frorareas associated withreeecological studies: the EMEND project
in the Peae River area of Alberta (2002)yy own studies of ants arentral Albertan sand hills
(20092010) and a study by Newton et al. (20,1a» native fescue grassland from ecsttial
Alberta. Collections were examined at the Royal Alberta Museum, the University of Calgary
Entomological Collection, and the E. H. Strickla@atomologicaMuseum of thédepartment of
Biological Sciences at tHaniversity of Alberta. The personal coltgion of John Acorn was also
examined.Vouchers of each species | have colleeszinowdeposited in the E. H. Strickland

collection and the remainder of my specimens have been retained in my personal collection

Overview of the Fauna

| have recorde®?2 species of ants, in 15 genera and three subfamilies from Alberta
(Table 2.1; Figures 2:2.95). By far the most speciose genusHsrmica, with 37 species.
Other commonly encountered genera incl@mponotusLasius Myrmica, andLeptothorax
Seveal rareor geographically restrictegenera includéolichoderus SolenopsisManica, and
Pogonomyrmex There ardour putatively endemic species in Albertaeptothorax athabasca
Buschinger and Schulteptothorax pochahontg8uschinger) Leptothoraxfaberi Buschinger,
and Temnothorax fragosu@Mackay and Buschinger(all apparently restricted tthe Rocky
Mountains) Of the 92 species of ants in Alberta, 8de indigenous and on&lonomorium

pharaonis(Linnaeus)is introduced
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Speciesibkt of Formicidae from Alberta:

*indicates ant species that have been reported to be in Alberta by other publications, but have not
encountered by the author.

Subfamily Dolichoderinae
GenusDolichoderus

Dolichoderus taschenber@viayr) 1866
GenusTapinoma

Tapinoma sessilgSay) 1836

Subfamily Formicinae

GenusCamponotus
Camponotus herculeangsinnaeus) 1758
Camponotus laevigaty$mith)* 1858
Camponotus modo&/heelerl910
Camponotus nearcticlsmery1893
Camponotus novaeboracesgFitch)1855
Camponotus vicinuslayr 1870

GenusFormica
Formica accretaFrancoeu 973
Formica adamsi whympeWheelerl917
Formica aserverorel 1901
Formica argenteaVheelerl902
Formica bradleyiWheeler1913
Formica canadensiSantschil914
Formica dakotensiEmery1893
Formica densiventri¥iereck1903
Formica emeryKraussel926
Formica fossacepBuren1942
Formica fusca.innaeusl758
Formica glacialiswheeler1908
Formica hewittiwheelerl917
Formica impexaVheelerl905
Formica integroidesVheelerl913
Formica lasioide€€mery1893
Formica limataWheelerl913
Formica microgynaVheelerl903
Formica montanaVheeler1910
Formica neoclareEmery1893
Formicaneogagate¥iereck 1903
Formica neorufibarbi€€mery1893
Formica obscuripe&orel 1886
Formica obscuriventridayr 1870
Formica obtusopilos&mery1893
Formica opaciventri€mery1893
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Formica oreasVheeler1903
Formica oreas comptul#/heelerl913
Formica perpilosaWheelerl913
Formica planipilisCreighton1940
Formica podzolic&rancoeud973
Formica puberuléEmery1893
Formica ravidaCreighton1940
Formica rubicundé&Emery1893
Formica subintegraVheeler1908
Formica subniten€reighton1940
Formica subpolitaMayr 1886
Formica ulkeilEmery1893
GenusLasius
Lasius alienugForster)1850
Lasius coloradensig/heeler1917
Lasius crypticu®Vilson 1955
Lasius fallaxXwilson 1955
Lasius flavugFabricius)1781
Lasius latipegWalsh) 1863
Lasius neonigeEmery1893
Lasius niger(Linnaeus)1758
Lasius pallitarsig§Provancherl 881
Lasius subglabeEmery 1893
Lasius subumbratugiereck 1903
Lasius umbratugNylander)1846
GenusPolyergus
Polyergus brevicepEmery1893

Subfamily Myrmecinae
GenusSolenopsis
Solenopsis moles{&ay) 1836
GenusFormicoxenus
Formicoxenus hirticornigEmery)1895
Formicoxenus quebecensgigancoeul 985
Formicoxenus provanchefEmery) 1895
GenusHarpagoxenus
HarpagoxenuganadensisSmith 1939
GenuslLeptothorax
Leptothorax athabascBuschinger and Schu2008
Leptothorax faberBuschinger*1983
Leptothorax muscorurgNylander)1846
Leptothorax pocahontg8uschinger)*1979
Leptothorax retractugrancoeu 986
Leptothorax wilsonHeinze*1989
GenusManica
Manica hunteri\WWheeler)1914
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Manica invidiaBolton* 1895

GenusMonomorium
Monomorium minimuntBuckley) 1867
Monomorium pharaonifLinnaeus)1758
GenusMyrmica
Myrmica abO{nearMyrmica crassirugiy
Myrmica ab@ (nearMyrmica americana
Myrmica alsskensisVheeler 1917
Myrmica americanaVeber1939
Myrmica brevispinos&Vheelerl917
Myrmica crassirugig-rancoeur 2007
Myrmica detritinodisEmery1921
Myrmica fracticornisForel 1901
Myrmica incomplet@rovanchefi881
Myrmica latifronsStércke 1927
Myrmica lobifronsPergandd.900
Myrmica nearcticaNeber1939
GenusPogonomyrmex
Pogonomyrmex occidentali€resson)L865
Pogonomyrmex salinu@lsen1934
GenusTemnothorax
Temnothorax ambiguy&mery)1895
Temnothorax fragosu®lackay and Buschinge2002
Temnothorax rugatuluEmery1895
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Taxonomic Problems

Several ant taxa likely contain more specreslbertathan are listed. Some may be
undescribed, while others are simply difficult to distinguish and not yet confirmed for the
province. However, wéing out these taxonomic problems is beyond the scope dhtss

Leptothorax Leptothoraxspecies are difficult ta@entify confidentlyasthe diagnostic
characteristics for many described speeiespoorly definedFischer and Cover 2G9
Buschinger and Schultz 2008urther research is needed to help clarify the taxonomy of this
genus in AlbertgBuschinger and Schultz 2008 this keyLeptothorax muscoruims
potentiallya mix of several specigseferred taunder one name. Even angpthe named species
| choose to recognize here, many individuals will be difficult to place correctly.

TemnothoraxLike Leptothorax Temnothoraxrom the northern Nearctic is relatively
poorly known(Mackay and Buschinger 2002; Buschinger and Schult8)200is possible there
are more species waiting to be recognized in Alberta.

Myrmica This genus contains several species that are morpholggaailar (Fischer
and Cover 200). Itis probable thadbecause of limited taxonomic work, and limitedledling,
more species exist in Albertdwo potentially new speciddyrmica abOlandMyrmica ab02
have beemleemed significaht different from known species, and were included in the key
Myrmica abOllooks similar toMyrmica crassirugidut possessatdistinctly upturned propodeal
spines.Myrmica ab024s similar toMyrmica americanabut possesses smaller lamina on the
basal bend of its scape. A®rth AmericanMyrmicais currently being revised André
Francoeur (personal communicafidhese poteidlly new speciesnay be described. For the

momentl have considered them tentative new speciesd thus recognized as so in this thesis
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Formica The mosspeciegich genus in Alberta with 38 specidsprmicahas six
specieggroupsand numerouspecies that are difficult to separate from one another (Fisher and
Cover 200). Traits that are difficult to segithout 50X dissectingnicroscopes, regional
variation within species, and differences relying on setae and/or pubescence oftéfomaka
difficult to identify. This key tries to simplify the difficulties, but compariseith identified
material, and familiarisation by working withrgenumbes of specimenss the best way to see

the differences present between similar species of thisgenu

Preparing Specimens for Usavith this Key (Figures 2.12.95)

The key is intended to allow identification of any worker caste ant specimen from Alberta,
but careful specimen preparation will facilitate identification. The following tips should ensure
that adequate material is acquired at the time of collecostereo microscopeith at least
50X magnification is required to see many of the characteristics mentioned in the key, and

careful experimentation with lighting, including diffusion, may eequired as well.

1 Collect a range of worker sizes and multiple specimens (minimum afefccanmended
so identification can be confirmed.

1 When pointing specimens make sure the mandibles are open so you akn see
mandibularteeth. For the generhasius, TemnothoraandLeptothoraxthis is especially

important.
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1 Specimens in ethanol can be confusing to identify, it is best for the specimens to be
pinned pointed (glued to a triangular caah)d dry, sdhatstructuressuch as erect setae
are easieto see.

1 FortheFormcia fuscagroup there is a couplet in the key where some dissection is
needed. It works best before the specimen is pointed. For the dissection, remove the
posteriorfour legsincluding thecoxae, and then mount the specimen ogids; thiswill
allow for structures required for identification to be seen

1 For identification ofCamponotuspecies, majoworkersare required; however it is
important to collect all castes, especially when dealing with arboreal species, such as
Campondtus nearcticavhose majors can easily be confused with minors from larger

Camponotuspecies.
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Glossary
Some of the terms used in ant identification may be unfamiligreven tothose who work on

other insect groups Terms used in the key are defined below.

Antenna: paired, segmented sensory appendatgaEed to the fromtf the head.

Antennalfossa: depressed area around the antennal socket.

Antennalsocket: articulation of the antenna with the head.

Apex: tip, most distal point (plural= apices).

Apical club: antennae have an apical club whendis&al (terminallsegments are enlarged
relative to more basal segments

Appressedetae: setae that lie against run almost parallel tahe cuticle of an ant.

Basaltooth: thebasalmostooth along thehewingmargin of the mandible, closest to the
anterior margin of the clypeus.

Carinate: having multiple carinae (ridges

Clavatesetae: setae that are expandetheir apces

Clypeus: the anterianedianscleite of an ant head. Thenteriormargin of the clypeus forms
the anterior margin of the head in frontal view.

Clypeal bssa: depression near the posterior margin of the clypeus, formedé datetral
Awi ngso or sides of the clypeus.

Concolourous: heathesosoma and gaster are all the same colour.

Decumbentetae: setae that staatlan angle obetween 1810 degrees frorthe cuticleof ant.

Erectsetae: setaehich standat higherthana 40 degreanglefrom the cuticle of ant.
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Flexorsurfaces thesurfaces of the tibia and femur tlzaintoucheach othewhen the leg bends.

Frontalcarinae: a pair oparallelor almost paralletidges,medial to theantennal sockets,
originatingdirectly posterioto the clypeus on the head of an ant.

Frontallobes: sheltlike lobes formed whefrontal carinae extenlaterallyover the antennal
fossa.

Frontaltriangle: a triangulaareadorsal tathe clypeus and between the frontal carina.

Frontalview: anteriorview, of the face of an ant.

Funiculus: the apicaegments of antennafter the first basal segment.

Gaster: terminal four or five segments of the abdqrpesterior tathe petiole and/or postpetiole.

Gena: the areaf the headetween theompoundeye and the mandible.

Headlength: measured from tlaeterior midlineof the clypeus to thposterior midlineof the
occipital margin; does not include the mandibles.

Infuscated: darkeneavith a blackish tinge.

Inquiline: livingi n  a n ot h eeathermammeénsallyroreparasitically.

Major: the largercastes of an ant species, excluding the queen.

Mesosomaprofile: dorsal profile of the mesosones seein lateral view

Mesosoma: the middle of the three main body parts of an ant. Includes the thorax and the
propodeum.

Mesonotumdorsaltergite of theanesothorax.

Metasternum: the posteroventsaleriteof the propodeum.

Metanotal region: the area where mesonotum and propodeunrepeesenting the vestiges of a
tergite called the metanotum.

Microreticulate: with a network aofery fine ridges
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Minor: the smaller castes ahant species.

Occipitalmargin: theposteriomrmargin of the head.

Peduncle: an anteriorly elongatearrowirg of the petiole.

Petiole: theanteriorsegment (and sometim#ése only segment) of the ant wajistonsisting of
abdominakegment 2

Polymorphic: having multiple sizes and/or morphological castes.

Postpetiole: th@osteriorsegment (not present in all ant species) of the ant,veaissisting of
abdominal segment 3

Profemora: théemora ofthe anteriorpair of legs.

Pronotun: the dorsakcleriteof the prothorax.

Propodeaspines: spinesn the dorsum ahe propodeum.

Propodeum: the first abdominal segméuased to the thorax. Forms part of the mesosoma.

Prothorax: the first thoracic segment.

Psammophore: an array of losgtaeforming a baskebn theventral sideof the head.

Pubescence: short fine setae that are decumbent along the cuticle.

Punctatewith numeroudine pits.

Rugaewrinkle-like ridges often in parallel.

Scape: elongateasalsegment of antenna.

Sclerite: an integumental plate of the exoskeleton.

Striae: impressed lines.

Tergite:dorsalsclerite of a segment.

Truncate setae: setae that are thicksmeared off at the apex.
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Format of the Key

The following key has been prepared using the PBaet template provided by the
Canadian Journal of Arthropod Identification, and intended for online interactive publication,
with hyperlinks. As such, each PoWwemt slide is presented below as a figuMote as well
that anterior is to the left in allulstrations showing lateral views. In dorsal views, anterior is

either to the left or to the top.
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Figures:

Myrmica alaskensis. Labels: af: antennal fossa. ce: compound eye. cl: clypeus. co: coxa. fe: femur. fu: funiculus.
fu+sc: antenna. ga: gaster. ma: mandibles. me: mesosoma; ms: mesonotum. pe: petiole. pp: postpetiole. pn:
pronotum. pr: propodeum. prs: prodeal spine. sc: scape. st: stinger. ta: tarsomeres, composed of tarsomeres. ti:

tibia. ts: tibial spur. wa: waist.

Figure 2.1 Lateral view ofthe myrmicine ant Myrmica alaskensjshowing structures used in
identification
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Formicapodzolica: antenna and legs not shown. Labels: af: antennal fossa. as: antennal socket. ce: compound
eye. cl: clypeus. co: coxa. ga: gaster. ma: mandibles. me: mesosoma. ms: mesonotum. pe: petiole. pn: pronotum.
pr: propodeum. wa: waist.

Figure 2.2 Lateral view of théormicine antFormica podzolicashowingstructures used in
identification.
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Monmorium pharaonis: left funiculus not shown. Labels. ac: antennal club. af: antennal fossa. ce: compound eye.
cl: clypeus. fc: frontal carina. ft: frontal triangle. fu: funiculus. fu+sc: antenna. ge: gena. hl: head length. hw: head
width. ma: mandibles. om: occipital margin. sc: scape.

Figure 2.3 Frontal view of the Myrmicinae ari¥lonomorium pharaonjshowing structures
used in identification.
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a) b)

1’ Waist consisting of one segment; the petiole (b.i). Postpetiole absent, 33
stinger absent.

Figure 2.4 Couplet 1 of the key to the ants of Alberta.
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d)

2 Clypeus not bidentate but may be notched (b). Propodeum with or
without spines (c ord).

Figure 2.5 Couplet 2 of the key to the ardEAlberta.
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3 Antennae with 12 segments (a) and last three segments formingthe 4
apical club (b). (Genus Monomorium).

Figure 2.6. Couplet 3 of the key to the ants of Alberta.
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& Head and thorax smoothand shiny (b). Concolourous dark brown. Monomorium minimum

Figure 2.7 Couplet 4 of the key to the ants of Alberta.
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I~

2 Propodeumwith spines (b).

Figure 2.8 Couplet 5 of the key to the ants of Alberta.
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a) b)

Postpetiole without ventral projection (b). Manicainvidia

Figure 2.9 Couplet 6 of the key to the ants of Alberta.
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T Psammophore not present (b.i). Petiole without elongate peduncle (b.i). 9

Figure 2.10 Couplet 7 of the key to the ants of Alberta.
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8 Basal tooth of mandible in line with other teeth (b). Pogonomyrmex salinus

Figure 2.11 Couplet 8 of the key to the ants of Alberta.
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9 Frontal carinae not extending past eyes (b.i). Mandibles usually with 10
(but sometimes without) teeth (b.ii).

Figure 2.12 Couplet 9 of the key to the ants of Alberta.
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10" Metanotal region not as deeply notched; mesosomal profile flat to 22
convex (b). Mandible with six or fewerteeth (d). Smaller ants (usually
~2mm).

Figure 2.13 Couplet 10 of the key to the ants of Alberta.
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c.i) c.ii)

11 Scape more angular posterobasally (b). With a lamina, thickening, or 15
ridge (d).

Figure 2.14 Coupletll of the key to the ants of Alberta.
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a) b)

12 Base of scape widens into dark laminal outgrowth (b). Eye (d.i)longer 14
than gena (d.ii).

Figure 2.15 Couplet 12 of the key to the ants of Alberta.
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43" Entire postpetiole coveredin rugae (b). Myrmicaincompleta

Figure 2.16 Couplet 13 of the key to the ants of Alberta.
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c) d)

14" In frontal view, margin of clypeus deeply concave (b.i); posteriormargin ~ Myrmicalobifrons
of frontal lobes straight (b.ii). Propedeal spines long and curved
downwards (d).

Figure 2.17 Couplet 14 of the key to the ants of Alberta.
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45! In frontal view, frontal lobes straighter and not extending as far over 20
antennal fossae (b.i). Lateral wings of clypeus not forming ridge and not
closing antennal fossae (b.ii).

Figure 2.18 Couplet 15 of th&ey to the ants of Alberta.
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b)

c)

d)

16 (15) Median margin of clypeus not concave (a). Striae on dorsal part of
thorax deep and longitudinal (c).

16’ Median margin of clypeus concave (b). Striae on dorsal part of thorax
more shallow, undulating and/or anastomizing (d).

Figure 2.19 Couplet 16 of the key to the ants of Alberta.
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a) b)

{7 Propodeal spines straight or slightly deflected downwards (b). Myrmica crassirugis

Figure 2.2Q Couplet 17 of the key to the ants of Alberta.
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a) b)

ci c.ii ciii di | | diii djii

18’ In frontal view, median margin of clypeus distinctly concave (b). Lamina 19
on scape with projection (Right antenna at basal bend: d.i: posterior
view; d.ii anterior view; d.iii dorsal view).

Figure 2.21 Couplet 18 of the key to the ants of Alberta.
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aii b.ii

\
\

a.iii b.iii

19" Lamina on scape a minor upward projection (right antenna at basal Myrmicaab002
bend: b.i: posterior view; b.ii anterior view; b.iii dorsal view).

Figure 2.22 Couplet 19 of the key to thas of Alberta.
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a) b)

20" In dorsal view antennal scape with lamina restricted to basal bend (b). In 21
image distal end of antenna continuing to the left.

Figure 2.23 Couplet 20 of the key to the ants of Alberta.
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a.ii b.ii

a.iii b.iii

21 Basal bend of antennal scape with lamina forming a prominant flange Mpyrmica detritinodus
(Right antenna at basal bend: b.i posterior view; b.ii anterior view; b.iii
dorsal view).

Figure 2.24 Couplet 21 of the key to the ants of Alberta.
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b)

~—~———————
R R e L W

<08 90y ©

Eyes without setae (b).

22"

Figure 2.25 Couplet 22 of the key to the ants of Alberta.

52



a)

23 (22) Postpetiole obviously smallerthan petiole and about one third the height Formicoxenus hirticornis
of gaster(a.i). Head and thorax densely punctate, with very fine carinae
(c.i). Setae on dorsal part of head (c.ii), thorax, and postpetiole (a.ii)
claviform. Inquilines associated with Formica rufa species group.

23’ Postpetiole slightly smaller than petiole and about one half height of 24
gaster (b.i). Head and thorax sparsely punctate with prominent, parallel
carinae (d.i). Setae on dorsal part of head (d.ii), thorax, and petiole thin
(b.ii). Inquilines associated with Myrmicaspecies.

Figure 2.26 Couplet 23 of the key to the ants of Altaer
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24’ Propedeal spines shorter (b.i) and postpetiole as wide as long or slightly  Formicoxenus quebecensis
longer (b.ii). Inquilines associated with Myrmica alaskensis.

Figure 2.27 Couplet 24 of the key to the ants of Alberta.
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25 Clypeus wholly carinate (b.i); mandible with five teeth 31
(b.ii). (Genus Temnothorax).

Figure 2.28 Couplet 25 of the key to the ants of Alberta.
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26 In frontal view, medial margin of clypeus without a distinct notch (b). o7

Figure 2.29 Couplet 26 of the key to the ants of Alberta.
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a) b)

27 In profile, petiole with anterior face longer than posterior face, and dorsal 29
surface with either flattened, or rounded apex (b).

Figure 2.3Q Couplet 27 of the key to the ants of Alberta.
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a)

28 (27)

28’

Figure 2

c) d)

In profile, apex of petiole distinctly sharp (a.i); postpetiole rounded Leptothorax athabasca
lacking any distinct ventral anterior projection (a.ii). Teeth on mandible

prominent (c). Non-inquilines with worker caste and queen. Diagnostic

traits based on worker caste but also characterize queens.

In profile, apex of petiole rounded (b.i); postpetiole trapezoidal, but Leptothorax wilsoni
rounded dorsally, and with a distinct ventral anterior projection (b.ii).

Mandible lacking teeth (d). Inquilines associated with Leptothorax

muscorum. Worker caste is absent; diagnostic traits based on queens.

.31 Couplet 28 of the key to the ants of Alberta.
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a) c)

e)

29 (27) Erectsetae absent on scape (a) and tibia (c). In profile, dorsal surface of Leptothoraxfaberi
petiole distinctly flat (e.i); postpetiole rectangular and distinctly taller than
long (e.ii). Inquilines associated with Leptothorax muscorum.

29’ Erect setae presenton scape (b) and tibia (d). In profile dorsal surface 30
of petiole slightly rounded (f); postpetiole rounded and about as tall as
long. Non-inquilline.

Figure 2.32 Couplet 29 of the key to the ants of Alberta.
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30" Setae on petiole, postpetiole and gaster short (0.04-0.06mm) (b). Leptothorax muscorum

Figure 2.33 Couplet 30 of the key to the ants of Alberta.
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3t Head with coarse longitudinal rugae, and weakly or not punctate (b). 32

Figure 2.34 Couplet 31 of the key to the ants of Alberta.
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a) b)

32" Propedeal spines slenderwith sharp apexes (b). Clypeus coveredwith  Temnothorax rugatulus
coarse rugae (d).

Figure 2.35 Coupkt 32 of the key to the ants of Alberta.
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7

a) After Bolton 1994 b) / After Bolton 1994

33 Apical opening of gaster circular and typically surrounded by a fringe of 36
setae (b). Iffringe of setae not present, antennal insertions set well
away fromthe clypeus (see genus Camponotus: 37). (Subfamily
Formicinae).

Figure 2.36 Couplet 33 of the key to the ants of Alberta.
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34’ Declivitous face of propodeum not overhanging petiole (b.i). Petiolar 85!
scale small (b.ii). Propodeum lacking sculpture (b). Colour variable, dull.

Figure 2.37 Couplet 34 of the key to the ants of Alberta.
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350 Petiole flattened, not protruding upwards (b.i); often concealed by gaster.  Tapinoma sessile
No erect setae on dorsum of thorax (b.ii).

Figure 2.38 Couplet 35 of the key to the ants of Alberta.
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a) b)

36 Mandible angular with teeth (b). 37

Figure 2.39 Couplet 36 of th&ey to the ants of Alberta.
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a) c)

c) d)

37’ Antennal sockets evenwith posterior margin of the clypeus (b). 43
Mesosomal profile interrupted at metanotal groove, with the propodeum
below the level of mesonotum (d).

Figure 2.4Q Couplet 37 of the key to the ants of Alberta.
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a) b)

38 Anterior border of clypeus not notched (b). 39

Figure 2.41 Couplet 38 of the key to the ants of Alberta.
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a) b)

39(38) Clypeuswith medial ridge (a.i). Base of scape relatively flattened (a.ii) Camponotus vicinus
(examine at differentangles to confirm as needed). Head of major
usually as long or longer than broad (more rectangular). (Subgenus
Tanaemymex).

39’ Clypeus with less distinct medial ridge (b.i). Base of scape less flattened 40
(b.ii) (examine at differentangles to confirm as needed). Head of major
usually wider than long (more square). (Subgenus Camponotus).

Figure 2.42 Couplet 39 of the key to the ants of Alberta.
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40" Scape with appressedor no setae; erect setae maybe presenton 41
extreme tip of scape (b). Bicoloured.

Figure 2.43 Couplet 40 of the key to trants of Alberta.
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a) b)

41 Scape of majors prominently surpasses posterior margin of head in 42
frontal view (b).

Figure 2.44 Couplet 41 of the key to the ants of Alberta.
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42 Pubescence on gaster more coarse and dense (b). Thorax darker Camponotus modoc
dorsally; petiole red; head and gaster dark red-black.

Figure 2.45 Couplet 42 of the key to the ants of Alberta.
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43" Ocelli larger, obvious (b). Posterior surface ofthe propodeum (d.i) 55
shorter or equal length to dorsal surface (d.ii). (Genus Formica).

Figure 2.46 Couplet 43 of the key to the ants of Alberta.
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a)

44 (43)

44

Maxillary palp with 3 segments although palps may be small and
sometimesdifficultto see (a).(Subgenus Acanthomyops).

Maxillary palpal with 5 segments, and usually apparent (b).

Figure 2.47 Couplet 44 of the key to the antsAdberta.
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a) b)

&

45' Petiolar crest blunt to moderately blunt in profile view (b); in posterior
view without distinct notch, (sometimes with minor concavity) in center

(d).

Figure 2.48 Couplet 45 of the key to the ants of Alberta.

75



46’ Profemora with erect setae on lateral surface as well as flexor surface Lasius latipes
(b). Petiolar scale distinctly blunt (d).

Figure 2.49 Couplet 46 of the key to the ants of Alberta.
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a)

b)

d.i) d.ii)

47 (44) Maxillary palp long, last three segments equal to sub-equal in length (a). 48
Eyes large, with more than 12 ommatidia at maximum diameter (c).
(Subgenus Lasius).

47 Maxillary palp short, with last three segments each decreasingin length 52
(b). Eyes small, with 12 of fewer, ommatidia at maximum diameter (d.i or
d.ii).

Figure 2.5Q Couplet 47 of the key to the ants of Alberta.
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a) b)

48" Basal mandibular tooth not deflected posteriorly (b.i) and lacking teeth 49
along basal margin of mandible (b.ii).

Figure 2.51 Couplet 48 of the key to the ants of Alberta.
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a) b)

49 On both mandibles, sub-basal and basal tooth about equal in size with 51
no discernable diastema (b).

Figure 2.52 Couplet 49 of the key to the ants of Alberta.
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50" Scape without erect setae or decumbent (excepton extremetip) , though Lasius crypticus
numerous appressed setae are present (b).

Figure 2.53 Couplet 50 of the key to the ants of Alberta.
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51 Scape without erect or decumbent setae (excepton extremetip), though  Lasius alienus
numerous appressed setae are present (b).

Figure 2.54 Couplet 51 of the key to the ants of Alberta.
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a) b)

52 (47) Eyes small, but ommatidia often easy to differentiate and with 10to 12 53
ommatidia at maximum diameter (a). (Subgenus Chthonolasius).

52! Eyes small, ommatidia relatively hard to differentiate, and with six orless 54
ommatidia at maximum diameter (b). (Subgenus Cautolasius).

Figure 2.55 Couplet 52 of the key to the ants of Alberta.
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b)

c) d)

53(52) Dorsal surface of gaster with sparse underlying pubescence (a). Gaster Lasius umbratus
feebly shiny. Outer surface of each tibia with appressed setae, but
without erect setae (c).

53’ Dorsal surface of gaster with dense underlying pubescence (b). Gaster  Lasius subumbratus

moderately shiny. Outer surface of each tibia with a few decumbentand
erectsetae (d).

Figure 2.58 Couplet 53 of the key to the ants of Alberta.
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a) b)

54 (47) Outer surface of each tibia with appressed setae, but without erectsetae Lasius flavus

(a).

54’ Quter surface of each tibia with numerous decumbentand erect setae Lasius fallax

(b).

Figure 2.57 Couplet 54 of the key to the ants of Alberta.
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55 (43)

55’

a)

Typically shiny in entirety. Pubescence onbody and gaster very sparse; 56
erect setae density variable. In profile, angle between dorsal and

posterior surfaces of propodeum typically forming a continuous rounded
profile (a.i and a.ii). Dorsal (a.i) and posterior (a.ii) surfaces of

propodeum about equal length. Habitus gracile.

Typically dull; if shiny, gaster dull. Pubescence on body and gaster 61
variable, but more dense then above; erect setae density variable. In

profile, angle between dorsal and posterior surfaces of propodeum

typically forming a more distinct angle (b.i and b.ii). Dorsal surface

typically longer (b.i) then posterior surface of propodeum (b.ii). Habitus

robust.

Figure 2.58 Couplet 55 of the key to the ants of Alberta.
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56" Scape more robust and shorter (~1.25x length of head) (b). Frontal 57
carinae subparallel, diverging posteriorly (b.i). (Formica neogagates
speciesgroup).

Figure 2.59 Couplet 56 of the key to the ants of Alberta.
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a) b) 0

57" Anterior margin of clypeus convex (b). 59

Figure 2.6Q Couplet 570f the key to the ants of Alberta.
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a) T b) T

58" Anterior margin of clypeus notched (b). Petiole thin in profile (d). Gaster Formicaperpilosa
darker than head and thorax.

Figure 2.61 Couplet 58 of the key to the ants of Alberta.
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59" Scape without erect setae; except for a small cluster at extremetip (b). 60

Figure 2.62 Couplet 59 of the key to the ants of Alberta.
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a) b)

60 Mesosoma without erect setae (sometimes one or two) (b). Strongly ~ Formicalimata
shiny.

Figure 2.63 Couplet 60 of the key to the ants of Alberta.
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a) b) i)

61" Clypeus with rounded anteromedian margin (b). 67

Figure 2.64 Couplet 61 of the keytthe ants of Alberta.
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X X

a)

c) d)

62" Underside of head (b) and crest of petiole with erectsetae (d).

R

Figure 2.65 Couplet 62 of the key to the ants of Alberta.
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a)

c)

b)

d)

63 In profile, apex of petiole slightly blunt (b). Clypeus without striae (d). Formicaemeryi

Figure 2.66 Couplet 63 of the key to the ants of Alberta.
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a) b)

64’ Erect setae of thorax short (0.06-0.14mm) and blunt or abruptly tapering 65
at apex (b). Pubescence on scape fine (d).

Figure 2.67 Couplet 64 of the key to the ants of Alberta.
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65" Scape (b.i) shorter than head length (b.i). In profile apex of petiole sharp 66
or blunt (d.i), and propodeum more angulate (d.ii).

Figure 2.68 Couplet 65 of the key to the amsAlberta.
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a) b)

66" In profile, apex of petiole sharp (b). Formicarubicunda

Figure 2.69 Couplet 66 of the key to the ants of Alberta.
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a) b)

67" Erect setae on pronotum fine, not clavate at apex (b); density variable. Téh
Queens same size or larger than largest workers.

Figure 2.7Q Couplet 67 of the key to the ants of Alberta.
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a) b)

68’ Tibia without erect setae (b.i) except for double row on flexor surface 70
(b.ii). Scape always without erect setae except for extremetip (d).

Figure 2.71 Couplet 68 of the key to the ants of Alberta.
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69’ Erect setae on gaster typically sparse (b). Formicamicrogyna

Figure 2.72 Couplet 69 of the key to the ants of Alberta.
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70 Erect setae absent from apex of petiole (b.i). Pubescence on gaster Formica adamsi
sparse (b.ii). Erectsetae on dorsum of mesosoma sparse (b.iii).

Figure 2.73 Couplet 70 of the key to the ants of Alberta.
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a) b)

i In frontal view posterior margin of head with slight concavity, flat, or 73

convex (b).

Figure 2.74 Couplet 71 of the key to the ants of Alberta.
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Figure 2.75 Couplet 72 of the key to the ants of Alberta.
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73 Concolourous or bicoloured. Ifbicoloured: mesosomalighter than dark 83
head and gaster. Frontal triangle (a) dull. Workers weakly polymorphic
(Formicafusca species group).

Figure 2.76 Couplet 73 of the key to the ants of Alberta.
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74 Scape without erect or decumbent setae (exceptfor extremetip), and 76

typically covered in appressed setae (b).

Figure 2.77 Couplet 74 of the key to the ants of Alberta.
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75 Scape with decumbentand some erectsetae (b). Heavily infuscatedon  Formica oreas comptula
head and thorax.

Figure 2.78 Couplet 75 of the key to the ants of Alberta.

105



a) b)

c) d)

76 Frombehind, petiole convex or angling upwards (b). In profile, apexof 77
petiole sharp or blunt (d).

Figure 2.79 Couplet 76 of the key to the ants of Alberta.
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a) b)

W In frontal view, medial part of clypeus not box-like, with wings of clypeus 79
gradually descending to forma shallow clypeal fossabelow each
antennal socket (b).

Figure 2.8Q Couplet 77 of the key to the ants of Alberta.
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78 Middle and hind tibia without erect setae excepton the flexor surface (b).  Formicafossaceps
Erect setae absent from dorsal surface ofthorax (c).

Figure 2.81 Couplé 78 of the key to the ants of Alberta.
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79

lacking on middle and hind tibiae (b.i), exceptalong flexor 81

Figure 2.82 Couplet 79 of the key to the ants of Alberta.
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a) b)

80’ Head of majors not as broad as along (b). Heavily infuscated on head Formicaplanipilis
and thorax.

Figure 2.83 Couplet 80 of the key to the ants of Alberta.
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Figure 2.84 Couplet 81 of the key to the ants of Alberta.
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82 Erect setae on thorax sparse (b.i), none on crestof petiole (b.ii). Often  Formicaravida
erectsetae on eyes (b.iii).

Figure 2.85 Couplet 82 of th&ey to the ants of Alberta.
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83’ In lateral view, with legs removed metasternum without prominentlobes 88
(b).

Figure 2.86 Couplet 83 of the key to the ants of Alberta.
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a) b)

84’ Eyes large (b), head longerthan broad (b). Gaster feebly shiny ordull. 85

Figure 2.87 Couplet 84 of the key to the ants of Alberta.
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85’ Erect setae presenton head (b.i) and pronotum (b.ii). Petiole, in 86
posterior view without a concavity (d).

Figure 2.88 Couplet 85 of the key to the ants of Alberta.
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Figure 2.89 Couplet 86 of the key to thents of Alberta.
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