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THE LARVAL STAGE OF HEPTAGENIA ADAEQUATA
(EPHEMEROPTERA: HEPTAGENIIDAE)'

J. M. Webb2, W. P. McCafferty3, D.M. Lehmkuhl2

ABSTRACT: Larvae of the poorly known western North American species Heptagenia adaequata
are described for the first time based on material reared from the Saskatchewan River system. Diag-
noses are provided for differentiating larvae of H. adaequata from other species of Heptagenia
within its range, especially the common /. solitaria and H. elegantula, with which it might be
confused.

Heptagenia adaequata McDunnough is an historically unfamiliar North
American mayfly species that was originally described from Alberta
(McDunnough 1924) and shortly thereafter reported from Saskatchewan
(McDunnough 1925). It had not been reported again until recently, when it
was found in Idaho and Oregon (based on study of adult material, including
the type) (Jacobus and McCafterty 2002). The larva has not previously been
described, and larvae alluded to as H. adaequata by Bednarik and Edmunds
(1980) from the Salmon River in Idaho have proven, upon our examination,
to be larvae of H. solitaria McDunnough. Specimens recently collected from
the Saskatchewan River system by JIMW match those of H. adaequata that
the late E. Whiting collected and reared from the Saskatchewan River system
some years ago while at the University of Saskatchewan. We herein provide a
description and diagnosis of larvae of H. adaequata.

Heptagenia adaequata McDunnough, 1924

Mature larvae. Body length 8.5-11.5 mm; caudal filament length 1.25-1.75 times body length.
Coloration generally light to medium brown with extensive light markings. Head capsule (Fig. 1)
with white markings; frons with large, round to ovate white spot medially at anterior margin and
with large, sharply demarcated, somewhat pentagonal white marking between antennal bases and
margined posteriorly by medial ocellus; medial, pentagonal marking pointed anteriorly and later-
ally, with anterior point sometimes extending by thin line to anteromedian spot; white areas anterior
to compound eyes extending along lateral margins of head capsule. Galealaciniae with 9-11 pecti-
nate, spinelike setae and submedian row of hairlike setae. Thoracic notum with extensive white
markings. Femora with two transverse, brown bands dorsally (basal brown band sometimes broken
into two large spots as in Figure 1), and with sparse row of stout, medium-length setae and dense
fringe row of long hairlike setae along posterior edge, and with numerous spiculi on dorsal surface.
Tibiae (Fig. 1) without basal brown band. Tarsal claws with single large denticle. Abdomen (Fig. 1)
with tergum 1 mostly pale. Terga 2-7 with large, white, sublateral and submedian markings; subme-
dian markings often somewhat ovate to somewhat lunate, with those on tergum 4 largest, usually
reaching posterior margin (occasionally submedian and sublateral spots coalescing to form large
rectangular markings on tergum 4). Terga 8 and 9 pale dorsally with only small, anteromedian area
and far lateral areas brown. Tergum 10 mostly brown, with pair of longitudinal, submedian, white
bars extending from anterior margin to approximately midlength of tergum. Abdominal sterna pale
and unmarked. Caudal filaments light brown.
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Diagnosis. The ranges of five North American species of Heptagenia, H.
diabasia Burks, H. elegantula (Eaton), H. flavescens (Walsh), H. pulla
(Clemens), and H. solitaria (see e.g. McCafferty and Randolph 1998), over-
lap with the known range of H. adaequata. Of these, H. flavescens and H.
pulla are primarily Eastern and Midwestern species (Randolph and McCafferty
1998) and are not expected to be found in Alberta, Idaho, or Oregon (the
other known locales of H. adaequata).

The dorsal abdominal markings of H. adaequata larvae are generally simi-
lar to those of H. solitaria and H. elegantula, two very common Western
species of Heptagenia Walsh, and H. pulla, a common Midwestern species.
These patterns, for example, all have the mostly pale terga 8 and 9, and ex-
tensive light areas on tergum 4 (Fig. 1) (Figs. 6 and 7 in Bednarik and Edmunds
[1980]). Unfortunately, in some older fluid-preserved material, the abdomi-
nal patterns often are lost or are diffuse. Mature larvae of H. adaequata are
similar to H. solitaria in having caudal filaments considerably longer than
the body (we have found filaments nearly twice the length of the body in
some). In contrast, H. elegantula larvae have caudal filaments subequal to
the body length (Bednarik and Edmunds 1980). (It is important to use mature
or nearly mature larvae when judging relative tail lengths because all young
Heptagenia larvae will have relatively long caudal filaments.) H. adaequata
larvae differ from those of H. solitaria by having extensive and conspicuous
white markings on the head capsule (Fig. 1), by lacking an ovate light spot
that often appears in the anterior half of the femora dorsally, and in lacking
brown banding at the base of the tibiae (Fig. 1). H. elegantula larvae are more
apt to have more extensive white areas on the head, thoracic notum, and legs,
similar to those in H. adaequata larvae, and often include a pentagonal type
marking between the antennal bases. We have not seen . elegantula larvae
with the large anteromedial spot on the frons (Fig. 1) together with a pair of
light submedian bars on abdominal tergum 10 extending from the anterior
margin (Figs. 1). At this time, this particular combination of characteristics
would appear to be confined to H. adaequata.

In the key to mature larvae of Heptagenia in the Rocky Mountain region
given by Bednarik and Edmunds (1980), H. adaequata could be added by
modifying couplet 2 as follows:

2. Caudal filaments subequaltobodylength . .. ... ... .. ... ... ........... H.elegantula
Candal filaments 1/25-1 75 fimes lengthofbady s 0. oo o oo vasteo o s s 2a
2a. Anteromedian white spot on head capsule; tibiae without brown band basally;
abdominal tergum 10 usually with pair of submedian white bars extending
U011 T oo e G0t gt e e R R NS B e s S G e i e H. adaequata
Head capsule without anteromedian white spot; tibiae usually with brown band
basally; abdominal tergum 10 usually solid brown, never with submedian white
barsiextending om anterioEmAargIni i = e e H.solitaria
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Fig. 1. Heptagenia adaequata larva, dorsal habitus.



292 ENTOMOLOGICAL NEWS

H. adaequata larvae may be distinguished from larvae of additional spe-
cies of Heptagenia that are known to occur in Saskatchewan (H. diabasia,
H. flavescens, H. pulla) by comparing the characters given above for H.
adaequata with, for example, the treatment of those other larvae by Burks
(1953) and Flowers and Hilsenhoff (1975). In Saskatchewan, those H. pulla
larvae that have a dorsal abdominal color pattern similar to that of
H. adaequata, have relatively shorter caudal filaments and sublateral ventral
abdominal pigmentation, and they lack the anteromedial spot on the frons
that distinguishes H. adaequata larvae.

Material examined. One larva, Saskatchewan. North Saskatchewan R at Cecil Ferry 53.23°N
—105.51°W, VI-6-2000, J. M. Webb, Purdue Entomological Research Collection; one male adult
and larval exuviae (reared), Saskatchewan, South Saskatchewan R at Chesterfield Bridge, VI-22-
1979, E. R. Whiting, U. Saskatchewan; 29 larvae, three male and three female adults with larval
exuviae (reared), South Saskatchewan R at Lemsford Ferry, 51.03°N — 109.12°W, (VIII-13-1980 -
five larvae, VI-18-1983 — one larva, VI-18-1983 - one larva, VII-1-1984 — two male and three
female adults and larval exuviae [reared], VI-12-1980) — one larva, IX-14-1980 — 10 larvae, E. R.
Whiting) (VI-6-2001 — one larva, V-23-1998 - three larvae. V-17-2000 - seven larvae, J. M. Webb)
(VI-17-1983 — one male adult and larval exuviae, E. R. Whiting and B. Jarvis), U. Saskatchewan.

Discussion. In Saskatchewan, H. aedequata has been taken only from
relatively pristine portions of the North and South Saskatchewan Rivers, both
of which are large, warm-in-summer, turbid rivers. Only adults were taken in
Idaho and Oregon. Presumably the Idaho population develops in the Salmon
River, at possibly another relatively pristine locality (see Jacobus and
McCafferty 2002).

Prior to this time, larval Heptagenia in western North America were likely
identified using the key in Bednarik and Edmunds (1980) or the original
descriptions. Whichever the case, it is possible that larvae of H. adaequata
have previously been identified incorrectly as either H. solitaria or H.
elegantula. Therefore, reexamination of western material of Heptagenia lar-
vae is desirable. Given the biogoegraphic affinities of the Saskatchewan River
system with other more southern drainage areas of western North America
(see e.g. Lehmkuhl 1976, McCafferty 2001), it is possible that H. adaequata
will be found in states such as Montana, Wyoming, Colorado, and Utah (es-
pecially the Green, Yampa, and White River systems), and even in New Mexico
and Arizona.

ACKNOWLEDGMENTS

We thank Pat Randolph (West Lafayette, Indiana) for technical assistance, Arwin Provonsha
(West Lafayette, Indiana) for rendering the figure used herein, and Dale Parker (Saskatoon,
Saskatchewan) for critiquing an early draft. Research was supported in part by a NSF grant DEB-
9901577 to WPM and a research award to JMW from Saskatchewan Environment and Resource
Management. This paper has been assigned Purdue ARP Journal No. 16620.



Vol. 113, No. 5, November & December, 2002 293

LITERATURE CITED

Bednarik, A. F. and G. F. Edmunds, Jr. 1980. Descriptions of larval Heptagenia from the Rocky
Mountain region (Ephemeroptera: Heptageniidae). Pan-Pac. Entomol. 56: 51-62.

Burks, B. D. 1953. The mayflies, or Ephemeroptera, of Illinois. Bull. I1l. Natur. Hist. Surv. 26: 1-
216.

Flowers, R. W. and W.L. Hilsenhoff. 1975. Heptageniidae of Wisconsin. Gr. Lakes Entomol. 8:
201-218.

Jacobus, L. M. and W. P. McCafferty. 2002. Analysis of some historically unfamiliar Canadian
mayflies (Ephemeroptera). Can. Entomol. 134: 141-155.

Lehmkuhl, D. M. 1976. Additions to the taxonomy, zoogeography, and biology of Analetris eximia
(Acanthametropodinae: Siphlonuridae: Ephemeroptera). Can. Entomol. 108: 199-207.

McCafferty, W. P. and R.P. Randolph. 1998. Canada mayflies: a faunistic compendium. Proc.
Entomol. Soc. Ontario 129: 47-97.

McCafferty, W. P. 200 1. Commentary on Ametropus species (Ephemeroptera: Ametropodidae) in
North America. Gr. Lakes Entomol. in press.

McDunnough, J. 1924. New Canadian Ephemeridae with notes, II. Can. Entomol. 56: 90-98, 113-
122, 128-133.

McDunnough, J. 1925. Ephemeroptera, pp. 104-106. In: N. Criddle (ed.). The entomological record,
1924. Ann. Rept. Entomol. Soc. Ontario 55: 89-106.

Randolph, R. P. and W. P. McCafferty. 1998. Diversity and distribution of the mayflies
(Ephemeroptera) of Illinois, Indiana, Kentucky, Michigan, Ohio, and Wisconsin. Ohio Biol
Surv. Bull., New Ser. 13(1): vii+ 1-188.



ImEE BHL

Biodiversity Heritage Library

Webb, ] M, Mccafferty, W P, and Lehmkuhl, D M. 2002. "The larval stage of
Heptagenia adaequata (Ephemeroptera: Heptageniidae)." Entomological news
113, 289-293.

View This Item Online: https://www.biodiversitylibrary.org/item/88499
Permalink: https://www.biodiversitylibrary.org/partpdf/65550

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Smithsonian

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: American Entomological Society

License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 05:10 UTC


https://www.biodiversitylibrary.org/item/88499
https://www.biodiversitylibrary.org/partpdf/65550
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

