Mayflies of the Yukon

Fronmispiece Baetis bundya&ehmkuhl, adult male. This Holarctic mayfly occurs in the Yukon in arctic ponds
south to about 60°NBody length about 8 mm.
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Abstract. Thirty taxa of mayflies are reported from the Yukon Territory. Four zoogeographical elements are
recognized: 1) widespread Cordilleran and western coastal species, the largest group ofAsEatietia
insignificans, Caenis youngi, Callibaetis ferrugineus hageni, CinygepgaDrunellaspp, Epeorus longimanus,
Rhithrogena futilis, Siphlonurus occidentalisidS. phyllis 2) five Holarctic specie®aetis bicaudatus, B. bund-

yae, Ephemerella mucronata, Metretopus borealiglSiphlonurus alternatys3) four species of transcontinental
distribution:Baetis tricaudatud.eptophlebia nebulosé&araleptophlebia debiliandProcloeon ingensand 4) the
westernmost extension of the northeastern Nearctic felepagenia pullandSiphloplectorprob.interlineatum

There is no endemic element. This fauna is very similar in diversity and composition to that of Alaska, but much
poorer than that of the adjacent Mackenzie Valley in the Northwest Territories. It appears to be composed largely
of the hardiest species of the western boreal fauna, with some eastern elements, but with few truly arctic components.
Such a depauperate fauna may be due to particularly harsh climatic and ecological conditions and/or zoogeographi-
cal barriers, but it is not possible at the present time to rule out insufficient collecting as an important factor.

Résumé.Les éphéméroptéres (Ephemeroptera) du YuRan le territoire du Yukon, nous avons inventorié 30

taxons d’éphéméropteres, parmi lesquels nous reconnaissons quatre éléments zoogéographiques: 1) des especes
néarctiques occidentales a répartition géographique étendue qui forment le groupe principal dhasgritcelta
insignificans, Caenis youngi, Callibaetis ferrugineus hageni, CinygspgaDrunellaspp. Epeorus longimanus,
Rhithrogena futilis, Siphlonurus occidentaks S. phyllis 2) cinq espéces holarctiqueBaetis bicaudatus,

B. bundyae, Ephemerella mucronata, Metretopus boretfiphlonurus alternatys) quatre espéces a répartition
transcontinentaleBaetis tricaudatus, Leptophlebia nebulosa, Paraleptophlebia debflRrocloeon ingenset

finalement 4) de rares espéces a répartition surtout orientale qui atteignent au Yukon leur extension maximale vers
I'ouest: Heptagenia pulleet Siphloplectorprob.interlineatum Il n'y a pas d’élément endémique. Cette faune est

trés semblable en composition et en diversité a celle de I'Alaska, mais elle est beaucoup moins riche que celle de
la région adjacente de la vallée du Mackenzie, dans les Territoires du Nord-Ouest. Elle parait se composer
principalement des espéces les plus robustes de la faune boréale occidentale avec I'addition de quelques éléments
d’origine orientale et peu d'éléments vraiment arctiqgues. Cette faune appauvrie pourrait s’expliquer par les
conditions climatiques et écologiques particulierement rigoureuses qui forment des barrieres zoogéographiques,
mais il est aussi possible qu’un inventaire plus systématique révele une faune beaucoup plus riche qu'il n'apparait
actuellement.

Introduction

There has been only one systematic study of mayflies (Ephemeroptera) in the Yukon
Territory by Cobb et al. (1995) in Kluane National Park. There are also 2 series of collections
of nymphs, one from the Porcupine and Mackenzie River drainages as part of pre-impact
studies related to proposed pipeline and highway developments (Brunskill et al. 1973; Wiens
et al. 1975), and the other assembled for a study of classification of northwestern streams
and rivers (Corkum and Ciborowski 1988; Corkum 1989). A few rare other records are
scattered through the literature (e.g. Harper and Harper 1981). Thus, the opportunity to study
even the limited collections gathered during the “Insect Fauna of the Yukon Project” was
most welcome.

pp. 151167 in H.V. Danks and J.A. Downes (Eds.), Insects of the Yukon. Biological Survey of Canada (Terrestrial Arthropods),
Ottawa. 1034 pp© 1997
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We are able to present a first annotated list of the mayflies of the Yukon, together with
comments on some probable additional species to be expected, as well as a preliminary
discussion of the zoogeography of the fauna.

Material Examined

The specimens newly reported on here were collected during the early stages of the
project (1979-1981) by teams from the University of British Columbia and the Royal
Ontario Museum. All material is deposited in the entomological collections of these
institutions.

The material consisted exclusively of adults preserved in alcohol. In mayflies, only male
imagines can generally be identified with confidence; the identification of other stages (male
subimagines and all females) is often tentative except by association, and some identification
problems were encountered as mentioned below. The species were clearly referable to
existing Nearctic taxa, but the extension of these species into the eastern Palaearctic region
has never been systematically explored. The fauna of the Russian Far East is stillimperfectly
known (Levanidova 1964, 1968, 1972; Bajkova 1979), but appears to be dominated by many
of the same genera as that of northwestern North America. The species, however, have never
been critically compared.

Annotated List of Yukon Species

The families are listed in alphabetical order, but the family definitions follow
McCafferty (1996). Locality records are grouped according to the 20 ecogeographical
regions identified in Scudder (1997) and represented on the map (Fig. 1). Records from the
literature, when noteworthy, have been integrated into the list. Collections of subimagines
are marked with parentheses.

Family Ameletidae

A small family (33 spp.) of fast-swimming species occurring in multispecific assem-
blages in small streams, particularly in mountainous areas. They feed on fine detritus and
algae (Edmunds and Waltz 1996; Zloty 1996).

1. Ameletussp.

Distribution: Unknown.

Yukon recordsPorcupine Plain (4): Bluefish R., Porcupine drainage (Wiens et al. 1975). St. Elias
Mountains (16): Lewes Creek, ¢1), 27 June 1981.

Biological information:The nymphs inhabit small fast-flowing mountain streams and occasionally
clean cold lake margins (Edmunds et al. 1976). Pritchard and Zloty (1994) investigated the life histories
of two Alberta speciesA, celerMcDunnough andh. similior McDunnough) and found them to be
complex and variable, with long egg diapauses and total cycles3ofebrs.

Taxonomic notes: Ameletus validdsDunnough is reported from Alaska (Edmunds et al. 1976; Zloty
1996) andA. prob. sparsatusMcDunnough from the Mackenzie mainstem (Wiens et al. 1975).
Ameletus subnotatiZaton andA. inopinatusEaton are other possible species (Zloty 1996).

Family Baetidae

This is a family containing more than 140 species in North America, including many
common ones. The nymphs are clingers and rapid swimmers that live in a wide variety of
aquatic habitats, both lotic and lentic, where they feed on detritus and attached algae
(Edmunds and Waltz 1996). Their life cycles are quite flexible and often multivoltine
(Clifford 1982).



154 P.P. Harper and F. Harper

60°—

[ \
140° 124°

Fic. 1. Map of the Yukon showing the main river system and the 20 ecogeographic regions of Scudder (1997). The
dots represent the sampling areas, the larger dots indicate multiple sites in the same area, and the open dots, literature
citations.

2. Acentrella insignificans(McDunnough)

Distribution: This species possesses a wide distribution in western North America south to Arizona
and New Mexico (Mohihara and McCafferty 1979).

Yukon recordsOgilvie Mountains (8): Dempster Hwy. km 97, marsh,7lAugust 1980; Dempster
Hwy. km 103,00, e, 5 August 1980.

Biological information:A species living in a variety of stream and river situations.

Taxonomic notesthe species had not yet been recorded from the Yukon, although McCafferty (1985)
suspected that tHgaetis(nowLabiobaeti$ propinquus(Walsh) listed from Yukon (Caribou Bar Cr.,
Porcupine drainage) by Wiens et al. (1975) was “possibly misidentfaestis insignificans
McDunnough”.
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3. Baetis bicaudatu$odds

Distribution: A common Cordilleran species recently recorded in Yukon and the Northwest Territories
by Cobb et al. (1995). It is also known from Alaska and Siberia (Miller 1987; McCafferty 1994).
Yukon recordsSt. Elias Mountains (16): Kluane National Park (Cobb et al. 1995).

Biological information:A species inhabiting fast streams, where it generally produces two generations
per year (Pearson and Kramer 1972).

4. Baetis bundyad_ehmkuhl (Frontispiece)

Distribution: An Holarctic speciesBaetis bundyads common throughout the northern tundra
(Lehmkuhl 1973; Cobb and Flannagan 1980; Harper and Harper 1981; Cobb et al. 1995; McCafferty
1994) and its distribution does not extend below 60°N. It was until recently considered to be a
subspecies of the Palaear®@igetis macanKimmins.

Yukon recordsBritish Mountains (2): Firth R. (Harper and Harper 1981). Porcupine Plain (4): Cadrow
L., 20 km E OId Crow, &, 14 June 1981, and:5, 14 July 1981; Old Crow Flatsg6, (1Q), 23 July

1981. Ogilvie Mountains (8): Dempster Hwy. km 105, porw, 29, 30 July 1979 &, 19, 21 July

1980.

Biological information:This is a species characteristic of arctic ponds (Lehmkuhlg)973

5. Baetis tricaudatusDodds

Distribution: A common and abundant species (formerly knowBeaatis vagan®cDunnough) with

a northern transcontinental distribution, recently recorded from the Yukon, the Northwest Territories
(Cobb et al. 1995), and Alaska (Miller 1987; McCafferty 1994).

Yukon recordsSt. Elias Mountains (16): Kluane National Park (Cobb et al. 1995).

Biological information:A typically bivoltine species over most of its range (Corkum and Pointing
1979; Clifford 1982; Robinson et al. 1992).

“Baetis’ spp.

Yukon recordsRichardson Mountains (5): Dempster Hwy. km 508,, B0 July 1980. Eagle Plain

(6): Dempster Hwy. km 482,Q, 31 July 1980. Ogilvie Mountains (8) : Dempster Hwy. km 105,
19, 6 July 1980; km 198, Ogilvie R.,¢1, 19 July 1980; Dempster Hwy. km 119, Blackstone R.,
19, 11 August 1980. Yukon/Tintina (10): Klondike Hwy. km 562, Moose Cr. Campgroynd21

July 1979; Klondike Hwy. km 566¢@ @, 7—8 August 1980. Shakwak Trench (12): Alaska Hwy.,
Glacier Cr.; ('), 16 July 1979, and (&), 22 June 1980; Donjek R., Alaska Hwy.Q2, 23 June

1981. Pelly Mountains (14): Rose L.@1 28 July 1981. Southern Lakes (17): Whitehorsg, 26

June 1981.

Taxonomic notesfhese specimens, mainly females or subimagines, are not assignable to a species,
but could belong to one or other of the species known to occur in northern latitudes (Cobb and
Flannagan 1980). They indicate, nonetheless, the widespread distribuBaatisiike mayflies in

the Territory.

6. Callibaetis ferrugineus hagentaton

Distribution: Callibaetis ferrugineugWalsh) is distributed over all of North America, except the
southwest and the extreme north, the typical subspecies restricted to the north€adt hadeni
occurring in the west and the north. The Dempster Highway record below is probably the most
northerly record for the species, and more or less at the treeline. The species is obviously widespread
and common in the Territory.

Yukon recordsRichardson Mountains (5): Dempster Hwy. km 517, porgd, (19 ), 17 July 1980.
Eastern Plateaus (11): Dragon L., on North Canol Rd,, 29, 10-11 June 1981. Shakwak Trench
(12): Alaska Hwy. km 1630, Pine Cr. Campgrourde, 25 June 1981; Bear Cr., W of Haines
Junction, 1, 25 June 1980; Kluane, Jenny LQ 116 July 1979. Pelly Mountains (14): Rose L.,
(30), (39), 6 June 1981. St. Elias Mountains (16): Haines Rd. at Dezadeash Campgrgund, (1

19 June 1980; Lewes L.0A4, (1Q), 6 July 1980; Haines Jct, Pine Co:,07, (39), 25 June 1981.
Southern Lakes (17): Kookatsoon L., Hwy. 2 km 153,119 ), 27 June 1981, Little Atlin L., &,

29Q, 27 July 1979; Squanga L., Alaska Hwy. km 1368y J1(19Q), 1 nymph, 28 June 1981;
Whitehorse (Harper and Harper 1981Cadlibaetiscf. coloradensis

Biological information:The species typically inhabits cold ponds and lakes (Jensen 1966).
Taxonomic notesThis is the species that was formerly knowrCaamericanusBanks which was
combined withC. ferrugineugWalsh) by Check (1982); McCafferty and Waltz (1990), however,
retained both species which are now considered as conspecific subspecies.
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7.Procloeon ingengMcDunnough)

Distribution: A widely distributed but infrequently collected Nearctic species known in both the east
and the west. A new Yukon record.

Yukon recordsEastern Plateaus (11): Elsa, Halfway Lo;,16 August 1980.

Biological information:Nothing is known of the biology of this species.

Procloeonsp.

Distribution: The females and subimagines listed in the following records indicate a wide distribution
of the genus which was previouly recorded from the Yukon (Wiens et al. 1975) and Alaska (Edmunds
et al. 1976). Recently Cobb et al. (1995) ligeedcloeon pennulaturgEaton) from Nahanni National
Park in the adjacent Northwest Territories, a species which probably also occurs in the Yukon.
Yukon recordsPorcupine Plain (4): Porcupine R 328 July 1981, andq, 21 July 1981; Old
Crow, 6 km E, 19 July 1981. Richardson Mountains (5): Dempster Hwy. km 583, 30 July 1980.
Ogilvie Mountains (8): Dempster Hwy. km 21691 20 July 1980. Shakwak Trench (12): Koidern,
19, 22 July 1979. Southern Lakes (17): Yukon R. at Whitehorge,26 June 1981; Whitehorse
(Harper and Harper 1981, @entroptilumsp.).

Biological information:The nymphs inhabit a variety of slow-flowing or stagnant waters (Edmunds
et al. 1976).

8. “Pseudocloeon”sp.

Distribution: Unknown.

Yukon recordsPorcupine Plain (4): Caribou Bar Cr., Porcupine drainage (Wiens et al. 1975). Pelly
Mountains (14): Rose L.,4, 28 July 1981.

Taxonomic notesthis could be the widely distributétentrellaturbida (McDunnough) (previously
Pseudocloeortarolina (Banks)), a species reported from the “Far North” (i.e. Alaska, Yukon,
Northwest Territories) by McCafferty and Waltz (1990), but also common throughout the eastern part
of the continent in streams and rivers (Edmunds et al. 1976).

Other species of Baetidae expected on the Arctic Coastal Plain of the Yukon include
Acentrella lapponic8engtsson anBaetis foemin&dicDunnough (McDunnough 1936), as
well asB. hudsonicudde (Ide 1937), known from the continental tundra in the eastern
Northwest Territories.

Family Caenidae
This is a small but widely distributed group. The nymphs are sprawlers in streams, rivers
and lakes where they feed on detritus on soft substrates (Edmunds and Waltz 1996).

9. Caenis youngiRoemhild

Distribution: A Cordilleran species recently recorded from the Yukon and the Northwest Territories
by Cobb et al. (1995).

Yukon recordsSt. Elias Mountains (16): Kluane National Park (Cobb et al. 1995).

Caenissp.

Yukon recordsPorcupine Plain (4): Caribou Bar Cr., Porcupine drainage (Wiens et al. 1975).
Taxonomic notesthese unidentified nymphs could belong to any of the four species reported from
the Western Provinces (Provonsha 1990), but more probably to the wideSpeséslyoungas above.

Also expected from the Yukon Brachycercus arcticuSoldan described from Alaska
(Soldan 1986; McCafferty 1994).

Family Ephemerellidae

A family of small to medium-sized, typically brownish mayflies, with about 100 North
American species especially in the north and west of the continent. Adults fly relatively
strongly. Nymphs live in the clean waters of rapid streams or small lakes (Edmunds and
Waltz 1996).
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10.Drunella coloradensiDodds

Distribution: A “boreal western North American species with a long latitudinal distribution” (Allen
and Edmunds 1962), known from Alaska and the Yukon to New Mexico.

Yukon recordsShakwak Trench (19): Alaska Hwy. km 1666, Jarvis R., in loose boreal fore¥t (1

15 July 1979. Liard Plain (19): Watson L. (Allen and Edmunds 1962). St. Elias Mountains (16): Kluane
National Park (Cobb et al. 1995).

Biological information:The species prefers cold and fast-flowing streams and rivers (Jensen 1966).
Its life cycle has been described by Radford and Hartland-Rowe (1971) and Hawkins (1986).

11. Drunella doddsiNeedham

Distribution: A species with a distribution very similar to that of the preceding species.

Yukon recordsLiard Plain (19): Watson L. (Allen and Edmunds 1962). St. Elias Mountains (16):
Kluane National Park (Cobb et al. 1995).

Biological information: The life cycle ofD. doddsihas been studied in Alberta (Radford and
Hartland-Rowe 1971) and Oregon (Hawkins 1986).

12.Drunella grandis flavitincta(McDunnough)

Distribution: The Drunella grandiscomplex of three subspecies has a geographical distribution
approaching that of the two previous specisg. flavitinctarepresents the northernmost element,
extending from Oregon into Alaska along the Pacific Coast.

Yukon recordstiard Plain (19): Watson L. (Allen and Edmunds 1962).

Biological information:This species often inhabits the same streani asloradensiut prefers

the warmer sections (Jensen 1966).

13.Ephemerella mucronatgBengtsson)

Distribution: This Holarctic species has a northern transcontinental distribution in the Palaearctic
region. It has also been recorded from the western part of the Northwest Territories (Reindeer Depot,
Norman Wells; Harper and Harper 1981), but it does not appear to extend further east.

Yukon recordsPorcupine Plain (4): Rampart House (Harper and Harper 1981).

Biological information:In the Swiss Alps, the species inhabits mountain streams at mid-altitudes
(Studeman et al. 1992).

A number of additional species of Ephemerellidae probably occur in the Territory; the
most likely areEphemerella aurivilliBengtsson, a common Holarctic species widespread
throughout the northern Nearctic region, though apparently with a disjunct distribution, but
recorded from both eastern and western Canada and from Alaska (Allen 1968: Edmunds et
al. 1976; Harper and Harper 1981; McCafferty 19&phemerella inermigaton (this is
more probablyE. infrequendvicDunnough according to Johnson (1978) and McCafferty
(1994)) andSerratella tibialis(McDunnough), recorded from Alaska and the Northwest
Territories, but with a wide Cordilleran distribution reminiscent of those obtheella
spp. above (Allen 1968; Edmunds et al. 1976; McCafferty 1985; Cobb et al. 1995);
Ephemerella lacustrigllen and Edmunds described from Yellowstone Lake (Wyoming),
and later reported from Alaska (McCafferty 1985).

Family Heptageniidae

This is a family of medium-sized mayflies with more than 130 North American species.
Typical heptageniid nymphs are dark-coloured, flattened sprawlers; most species live in
streams but some live in rivers and ponds. They scrape the Aufwuchs off stones (Edmunds
and Waltz 1996).

14. Cinygmula mimus(Eaton)

Distribution: A widespread boreal species in the United States. Also known from British Columbia
and Alberta (McDunnough 1924; Scudder 1975); a new record for the Yukon.

Yukon recordsOgilvie Mountains (8): Dempster Hwy. km 220, Ogilvie Rg',113 June 1980.
Yukon/Tintina (10): Moose Cr. at Campgroundy 119 June 1979. Pelly Mountains (14): Rose L.,
1o, 28 July 1981. Southern Lakes (17): Alaska Hwy. km 1251, at MorleydR. 1B June 1980.
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Biological information:The species develops in small to medium mountain streams (Jensen 1966).

15.Cinygmula par(Eaton)

Distribution: Another widespread Cordilleran species, common in British Columbia (Scudder 1975);
recorded by Harper and Harper (1981) from Alaska. A new record for the Yukon.

Yukon recordsYukon/Tintina (10): Klondike Hwy. km 566y o, Q, 7-8 August 1980.

Biological information:The species inhabits fast-flowing mountain streams (Jensen 1966).

16. Cinygmula ramaleyi(Dodds)

Distribution: A common Cordilleran species previously recorded from Alberta (McDunnough 1924)
and British Columbia (Scudder 1975); a new record for the Yukon.

Yukon records¥ukon/Tintina (10): Klondike Hwy. km 562, Moose Cr. Campgrounad, 27 July

1979.

Biological information:The ecology of the species is similar to that of its 2 congeners (Jensen 1966).
Its life cycle has been studied by Hartland-Rowe (1964) and Radford and Hartland-Rowe (1971).

17.Epeorus grandigMcDunnough)

Distribution: A boreal species in the Pacific Northwest of the United States, also recorded in Alberta
and British Columbia and the Northwest Territories (Scudder 1975; Edmunds et al. 1976; Cobb et al.
1995); a new record for the Yukon.

Yukon recordsPelly Mountains (14): Rose L.02, 28 July 1981.

Biological information:This species inhabits cold mountain streams and rivers (Jensen 1966).

18.Epeorus longimanugEaton)

Distribution: “The most widely distributed Rocky Mountain species” in its genus, it was recorded
from every western state, as well as from Alberta and British Columbia (Edmunds and Allen 1964)
and the Northwest Territories (Cobb et al. 1995); a new record for the Yukon.

Yukon recordsYukon/Tintina (10): Klondike Hwy. km 562, Moose Cr. Campground, 27 July

1979.

Biological information:This species develops in the colder reaches of small to medium mountain
streams (Jensen 1966). Its biology has been studied by Hartland-Rowe (1964) in Alberta and by
Lehmkuhl (1968) in Oregon.

19.Heptagenia pulla(Clemens)

Distribution: A common and widespread species in temperate and boreal eastern Canada, its distribu-
tion extends up into the Mackenzie Valley (Harper and Harper 1981) and the Yukon (Cobb et al. 1995).
Yukon recordsPorcupine Plain (4): Old Crow, 6 km E¢2 19 July 1981. St. Elias Mountains (16):
Kluane National Park (Cobb et al. 1995).

Biological information: H. pullaoccurs in both streams and large lakes (Flowers and Hilsenhoff 1975).

20. Rhithrogena futilis McDunnough

Distribution: A widespread Cordilleran species, recorded from Alberta (McDunnough 1928), British
Columbia (Scudder 1975) and Alaska (Harper and Harper 1981; McCafferty 1985).

Yukon recordsPorcupine Plain (4): Old Crow, 9 km W Black Fox Cio;,115 July 1981; Old Crow,
Porcupine R., &, 10 July 1981; Rampart House (Harper and Harper 1981); Porcupine River and its
tributaries, Bluefish R., Caribou Bar Cr., Driftwood R., Old Crow R. (Wiens et al. 1975). Pelly
Mountains (14): Rose L.,&, 28 July 1981.

Biological information:The species has a boreal distribution, but little is known of its biology (Jensen
1966).

21.Rhithrogena undulataBanks

Distribution: A species widely distributed in the western states of the United States, recorded by Cobb
and Flannagan (1980) and Cobb et al. (1995) from the Mackenzie Valley.

Yukon recordsSouthern Lakes (17): Whitehorse (Harper and Harper 1981).

Biological information:n Idaho the species develops in large silted streams in the boreal zone (Jensen
1966). Its life cycle has been studied in Wisconsin by Flowers and Hilsenhoff (1978).

Additional species of Heptageniidae expected from the Yukon incldagigma
lyriformis (McDunnough) described from Alberta, but also recorded from Alaska
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(Lehmkuhl 1979; McCafferty 1985; Flowers 198&jinygmula subaequaliéBanks), a
widespread eastern species, reported from Alaska by McCafferty (1985), but otherwise
unknown in the west; andeptagenia solitaridMcDunnough, a widespread Cordilleran
species, recorded from Alaska (Koss 1970); the HolaMatie simplicioidegMcDunnough)

is a likely candidate, but thought no longer to occur there, eliminated by postglacial climate
(Flowers 1986).

Family Leptophlebiidae

Leptophlebiids are widely distributed in North America. The nymphs are active swim-
mers and colonize still or slow-flowing waters. They feed on fine to coarse detritus (Edmunds
and Waltz 1996).

22.Leptophlebia nebulos@Walker)

Distribution: A transcontinental northern Nearctic species in both the temperate and boreal zones.
Also recorded from Swim Lake, Yukon, by Harper and Harper (1981).

Yukon recordsShakwak Trench (12): Haines Jct., Pine Ceor, 25 June 1981.

Biological information:The species lives in the littoral areas of lakes and on the margins of slow
streams.

Leptophlebiasp.

Yukon recordsYukon/Tintina (10): Little Fox L., ®, 3 July 1980. Eastern Plateaus (11): Dragon L.,
North Canol Rd., ¢ o), (@ @), 10 June 81. Southern Lakes (17): Atlin Rd. km 26 at Snafu L.
Campground, (2 ), 28 June 1981; Snafu Cr.,q), 19, 29 June 1981; Quiet L., km 98 on Canol

Rd., (19 ), 16 July 1980.

Taxonomic notesfhese females and subimagines could belong to the previous species or perhaps to
the even more commadreptophlebia cupidéSay).

23.Paraleptophlebia debili§walker)

Distribution: Another common transcontinental species (Edmunds et al. 1976); its occurrence in the
Yukon is not unexpected.

Yukon recordsSouthern Lakes (17): Snafu Crgr122 July 1981.

Biological information:A species of wide ecological valency in streams (Lehmkuhl and Anderson
1971).

Paraleptophlebiasp.

Yukon recordsSt. Elias Mountains (16): Alaska Hwy. km 1666, Jarvis RQ, X115 July 1979.
Taxonomic noteshis specimen could belong to a number of species, including the one above; Harper
and Harper (1981) recordBdmoerengMcDunnough) from Reindeer Depot in the Mackenzie Valley.
The genus is also reported from Alaska (Edmunds et al. 1976).

Family Metretopodidae
A small family (9 spp.) of fast-swimming nymphs which inhabit both streams and lakes
and feed on invertebrates and detritus (Edmunds and Waltz 1996).

24.Metretopus borealigaton

Distribution: A trans-Holarctic species, common throughout the Canadian subarctic and boreal regions
(Berner 1978) where it is locally abundant. Nymphs have been recorded from Alaska (Berner 1978),
but McCafferty (1994) assigns themNb alter Bengtsson.

Yukon recordsYukon/Tintina (10): Dawson (Harper and Harper 1981).

Biological information: Metretopus boreali;mhabits slow-moving streams and lake margins
(Edmunds et al. 1976).

25. Siphloplectonsp.

Distribution: Unknown.

Yukon recordsPorcupine Plain (4): Caribou Bar Cr., Porcupine drainage (Wiens et al. 1975).
Biological information:The species lives in slow streams and the littoral area of lakes; the life cycle
of S. basalgWalker) from Alberta has been studied by Clifford (1976).
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Taxonomic notesThe nymphs recorded above are probablyinterlineatum(Walsh), a species
recorded throughout the boreal zone in the adjacent Northwest Territories and the north-central United
States (Berner 1978).

Family Siphlonuridae

Siphlonurid mayflies are widely distributed in North America (25 spp.). The nymphs
are streamlined, and occur chiefly in fast-flowing streams and rivers, where they feed on
detritus; a few species are predaceous (Edmunds and Waltz 1996).

26. Siphlonurus alternatug(Say)

Distribution: An Holarctic species, common in the east; recorded from Reindeer Depot, Northwest
Territories by Harper and Harper (1981).

Yukon recordsPorcupine Plain (4): Porcupine R¢"221-28 July 1981.

Biological information:The species inhabits slow streams, ponds and lake margins. Its life cycle has
been studied by Barton (1980).

27.Siphlonurus occidentali€aton

Distribution: A widespread boreal species in the western United States, also reported from Alberta
(McDunnough 1928), British Columbia (Scudder 1975), and the Yukon (Cobb et al. 1995).

Yukon recordsPorcupine Plain (4): Rampart House, (Harper and Harper 1981). Pelly Mountains (14):
Rose L., (Ir), 28 July 1981. St. Elias Mountains (16): Kluane National Park (Cobb et al. 1995).
Biological information: S. occidentalidevelops in slow rivers and streams and cool ponds (Jensen
1966). Its life cycle has been described by Lehmkuhl (3973

28. Siphlonurus phyllisMcDunnough

Distribution: A boreal species recorded from both eastern and western Canada (Edmunds et al. 1976);
a new record for the Yukon, although already known from Yellowknife, Northwest Territories (Harper
and Harper 1981).

Yukon recordsPorcupine Plain (4): Klondike Hwy. km 476, 10 km N Pelly Crossing, 29 , 23 July

1979. Shakwak Trench (12): Koidern}, (29 ), 22 July 1979.

29. Siphlonurussp.

Distribution: Unknown.

Yukon recordsPorcupine Plain (4): 28 km N Old Crow,q), 1 nymph, 12 July 1981.

Taxonomic notesA species keying t&iphlonurus autumnaliscDunnough in Needham et al.’s
(1935) key. It appears to differ in genitalic characters from McDunnough'’s (1931) original description,
and may therefore prove to be a new species; a male imago would be needed for confirmation.

30. Parameletussp.

Distribution: Unknown.

Yukon recordsPorcupine Plain (4): Old Crow, 6 km E®Q1 3 July 1981. Ogilvie Mountains (8):
Dempster Hwy. mi 150, (@), 22 June 1980.

Biological information:The species develop in swamps, forest pools (Jensen 1966) and flooded lake
and river margins.

Taxonomic notesthe above records are probably referable eitheatameletus chelifeBengtsson,

an Holarctic species recorded from Alaska and adjacent Northwest Territories (Harper and Harper
1981), or toP. columbiagMcDunnough from Alaska (Koss 1970), though this latter record has not
been confirmed by McCafferty (1985, 1994).

Additional Species Expected from the Yukon

Species noted in the accounts above that may also occur in the Yukon are listed here
for reference.

Family Ameletidae

31. Ameletus subnotatusaton

32. Ameletus inopinatuSaton

33. Ameletus validuMcDunnough oA. prob.sparsatugMcDunnough) (cf. species 1)
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Family Baetidae

34. Acentrella turbida(McDunnough)
35. Acentrella lapponicdengtsson
36.Baetis foemindcDunnough
37.Baetis hudsonicukle

38. Procloeon pennulaturgaton

Family Caenidae
39.Brachycercus arcticuSoldan

Family Ephemerellidae

40.Ephemerella aurivilliBengtsson

41.Ephemerella inermikaton ofE. infrequensvicDunnough
42.Ephemerella lacustrigllen and Edmunds

43. Serratella tibialis(McDunnough)

Family Heptageniidae
44.Cinygma lyriformigMcDunnough)
45. Cinygmula subaequali@anks)
46.Heptagenia solitaridMcDunnough
47.Nixe simplicioidegMcDunnough)

Family Leptophlebiidae
48. Leptophlebia cupidgSay)
49. Paraleptophlebia moerer®cDunnough)

Family Metretopodidae
50. Metretopus alteBengtsson

Family Siphlonuridae
51.Parameletus chelifeBengtsson oP. columbiagMcDunnough (cf. species 30).

Discussion

Despite rather haphazard sampling, an interesting series of mayflies was obtained by
this collecting in the Yukon. How representative it is of the Yukon fauna as a whole is,
however, impossible to assess. Most of the collection sites are along the highways and are
generally concentrated in only a few of the 20 ecogeographic regions recognized by Scudder
(1997). The areas that are best represented in the data are the Porcupine Plain (area 3) near
Old Crow [also the site of the survey by Wiens et al. 1975], the Ogilvie Mountains (area 8)
along the Dempster Highway, and the Shakwak Trench (area 12) and the Southern Lakes
Area (area 17) along the Alaska Highway. There was little sampling in the far north, the
eastern slopes and the mountainous areas. Nevertheless, the regions that were sampled
represent some of the major drainages of the Territory.

At least 30 taxa of mayflies, most of them identified to species, have been collected
from the Yukon Territory (Table 1); this compares with the approximately 2 dozen taxa
listed by McCafferty (1985, 1994) from Alaska. An extensive survey of the Alaskan stream
fauna (unfortunately only at the family level) by Oswood (1989) indicates that mayflies
represent numerically about 10% of the stream benthos, and that the dominant families are,
in decreasing order, Baetidae, Heptageniidae, Siphlonuridae (s. lat., including Ameletidae),
Ephemerellidae, and Leptophlebiidae, a situation similar to that we observe here.

By comparison, 54 taxa have been recorded from the Mackenzie drainage (Wiens et al.
1975), but only 9 from the eastern Northwest Territord3iétrict of Keewatin and Boothia
Peninsula) (Cobb and Flannagan 1980). The relative richness of the Mackenzie Valley is
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due no doubt to its direct links to more southerly drainages and its more clement meteoro-
logical conditions; indeed, Harper and Harper (1981) already observed the large number of
typically eastern Nearctic species whose distribution extends in a northwestern direction into
the Mackenzie drainage; these species probably migrated westwards through the “West
Agassiz” route when the Mackenzie River system drained to the southeast into Lake Agassiz
(Flannagan and Flannagan 1984). As well, Allen’s (1990) distribution patterns show many
species extending from the western United States along the Cordillera into the Mackenzie
drainage, for instance his “northwestern” (71 species), “Rocky Mountain” (11 species), and
“northwest and Rocky Mountain” (8 species) patterns. This richness in species appears to
decrease rapidly westwards, and only 15 taxa are reported from the Porcupine drainage,
flowing west into the Yukon River (Wiens et al. 1975; Cobb and Flannagan 1980).

The Yukon mayfly fauna as currently known contains 4 zoogeographical elements:

1. The widespread Cordilleran species, which form the majority of the fauna, have
geographical distributions which run along the western mountain ranges and extend north-
ward into Alaska (“widespread western” in Allen’s (1990) classification); sucheea-
trella insignificang(2), Callibaetis ferrugineus hagefs), Caenis youndi9), Drunellaspp.
(10-12), Cinygmulaspp. (14-16), Epeorus longimanu$18), Rhithrogena futilis(20),
Siphlonurus occidentali@7), andS. phyllis (28).

2. A small number of Holarctic species, most of them restricted in North America to the
northernmost part of the continent where they extend from west to east: thBsetise
bicaudatug3), B. bundyaé¢4), Ephemerella mucronaid 3), Metretopus borealif24), and
Siphlonurus alternatu$26). They do not fall readily into any of Allen’s (1990) patterns,
thoughB. bundyadasB. macan) was included in his “Nearctic pattern”. They correspond
to Flannagan and Flannagan’s (1984) “north transcontinental” fegph@merella mucro-
natadoes not appear to extend east of the Mackenzie Valley, and is the only element of the
fauna to have a Beringian distribution in North America.

3. A few species of transcontinental distribution which reach their northernmost
extension in the Yukon and/or Alaska (“pancontinental pattern” of Allen (1990) and “south
transcontinental” of Flannagan and Flannagan (198#8gtis tricaudatug5), Procloeon
ingens(7), Leptophlebia nebulos@?2) andParaleptophlebia debili§23).

4. The westernmost extension of a northeastern Nearctic fauna, typically distributed
over eastern Canada and the northeastern United States, generally over the eastern glaciated
areas (“northeast” pattern of Allen (1990)); the only species includédegatagenia pulla
(19) andSiphloplectorprob.interlineatum(25).

There is no endemic element; the statuSiphlonurussp. (cf.autumnali$ (29) needs
to be clarified before anything more can be said about it. We have found no evidence of
unexpected species with widely disjunct distributions, as did McCafferty (1985) in Alaska
(e.g.Ephemerella lacustrisndCinygmula subaequalisThe fact that parts of the Yukon
and of Alaska have remained unglaciated during the last glaciations is used by McCafferty
to explain the existence of these disjunct elements. Such species are of great potential
zoogeographical interest, but more information is needed on their identity and distribution
before the significance of their presence can be assessed.

The relatively larger contribution of western elements as compared to eastern indicates
that the Yukon is clearly within the western zoogeographical province. The easterninfluence,
dominant in the Prairies (Lehmkuhl 1980) and still prevalent in the Mackenzie Valley
(Harper and Harper 1981), is considerably weakened. The mountain ranges of the eastern
Yukon and the increasingly harsh weather conditions are thus effective barriers to coloniza-
tion by species of eastern and southeastern origin.
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TaBLE 1. Systematic checklist and distributions of species currently known from the Yukon. Classification follows
McCafferty (1996). Species records are indicatedbiecords in parentheses indicate the presence of the
corresponding genus but no confirmed record of the species.
Abbreviations: PAL, Palaearctic region; AK, Alaska; WUS, Western States of the United States; WCP, Western
Canadian Provinces; NWT, Northwest Territories; ENA, Eastern North America.

Species (Species number) PAL AK WUS WCP NWT ENA

Suborder Pisciformia
Family Ameletidae

Ameletussp. (1)
Family Baetidae

Acentrella insignificangMcDunnough) (2) + + +

Baetis bicaudatu®odds (3) + + +

Baetis bundyaé.ehmkuhl) (4) + + +

Baetis tricaudatu®odds (5) + + + +
Callibaetis ferrugineus hageiaton (6) ) + + +
Procloeon ingengMcDunnough) (7) + + +

“Pseudocloeon”sp. (8)
Family Metrotopodidae
Metretopus boreali€aton (24) + + + + +
Siphloplectorsp. (25)
Family Siphlonuridae
Parameletusp. (30)

Siphlonurus alternatuéSay) (26) + + + +
Siphlonurus occidentaligaton (27) + + +
Siphlonurus phyllisvcDunnough (28) + +

Siphlonurussp. (29)
Suborder Setisura
Family Heptageniidae

Cinygmula mimugEaton) (14) + +
Cinygmula par(Eaton) (15) + + +
Cinygmula ramaley{Dodds) (16) + + +
Epeorus longimanugEaton) (18) + + + +
Epeorus (Ironopsis) grandigicDunnough (17) + + +
Heptagenia pullg§Clemens) (19) + + +
Rhithrogena futilisMcDunnough (20) + + +
Rhithrogena undulat8anks (21) + +
Suborder Rectracheata
Family Leptophlebiidae
Leptophlebia nebulos@Valker) (22) + + + +
Paraleptophlebia debiligWalker) (23) ) + + +) +
Family Ephemerellidae
Drunella coloradensi®odds (10) + + + +
Drunella doddsiNeedham (11) + + + +
Drunella grandis flavitinctg McDunnough) (12) + + + +
Ephemerella mucronat@Bengtsson) (13) + +
Family Caenidae
Caenis youngRoemhild (9) + + +

These results concur with what is generally known of arctic faunas, namely their
dominance by few but widely distributed species and the large percentage of Holarctic
species (Downes 1962). The number of Holarctic elements in the Yukon fauna is lower than
expected, but this could increase when the arctic regions are better sampled, and when the
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faunas of both sides of the Pacific Rim are critically compared. The situation, however,
appears to be very similar in Alaska (McCafferty 1985, 1994), where detailed collections
are also still scanty.

As many of the Holarctic species are confined to northern latitudes, and because their
distribution appears to be centred in the west rather than the east, it has generally been
hypothesized that they have colonized North America from northwestern refugia (Lehmkuhl
1980), though Flannagan and Flannagan (1984) suggest a variety of migration routes from
the east, the west or the south. Cobb and Flannagan (1980) also suggest earlier (pre-glacial)
colonization through a north Atlantic route for some of them; there is little evidence of this
at present. Species of special interest in this context are those that appear to be confined to
the Northwest Territories, never having been collected either eastwards or westwards; such
areBaetis foemina-which extends into the Mackenzie drainage (Moore 1977)-Bartls
hudsonicus

Cobb and Flannagan (1980) relate the low diversity of the mayfly faunas of northern
latitudes to the difficulty of adult dispersal in cold weather conditions; colonization is
therefore thought to be mainly through aquatic routes in the nymphal stage. This reliance on
connections between drainage systems for dispersal may be a partial explanation of the
decreased diversity, but habitat conditions (treeline, winter icing, availability of resources)
are certainly involved (Harper 1981; Danks 1990). Corkum and Ciborowski (1988) showed
a high correlation between environmental variables such as river size, velocity, slope,
latitude, and conductivity, and mayfly distributions.

The majority of species are of western origin, and typically are distributed along the
Cordillera and the western mountain ranges. The taxa collected up to now in the Yukon are
the hardier elements of this fauna; in the western United States, these species typically are
widespread and generally inhabit the boreal zone above-1800 m. Both lotic and lentic
species are involved, but the majority of species inhabit running waters; the major stagnant-
water elements ai@allibaetis ferrugineus hagerigptophlebiaspp.,Metretopus borealis
andSiphloplectorsp. (6, 22, 24, 25), but all, except perhaps the first, can be found in slow
streams and stream pools. Conversely, many of the lotic species can colonize cold lakes,
particularly rocky shores.

The data presented here are yet too scanty for generalizations and the casual collections
can in no way allow any discussion of species distribution within the Yukon Territory.
Corkum (1989) has recently presented a classification of northwestern streams based on
benthic invertebrate assemblages. Yukon streams fall within her categories “d” and “e”; the
former prevails over most of the Yukon Territory and is characterized by an abundance of
Oligochaeta; the mayflies belong mainly to the families Baetidae and Heptageniidae, with
some Ephemerellidae, Siphlonuridae (s. lat.), Caenidae (and Tricorythidae), the same groups
as in our list. The less common “e” group of streams is characterized by a dominance of
Rhyacophilidae (Trichoptera) and Systellognatha (Plecoptera); the mayflies belong, in
decreasing importance, to the families Heptageniidae, Baetidae, Ephemerellidae and
Siphlonuridae (s. lat.). These results are but a preliminary insight into the fauna of a large
and diverse territory. The Yukon is potentially a very interesting region for a study of the
zoogeography of mayflies, as it sits at the junction of the eastern, western, and arctic faunas.
Itis particularly important because it may have played arole in the postglacial recolonization
of northern latitudes. More extensive collecting will, however, be needed before any serious
investigation of these relationships can be undertaken.
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